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Foundation Course
Interventional Oncology: hepatocarcinoma
101.1
Epidemiology and diagnosis

M. Bezzi; 
Department of Radiological Sciences, University of Rome, Rome, Italy.

Learning Objectives
1. To define epidemiology, risk factor and general rules of screening 
for HCC.

2. To discuss non invasive clinical, biologic and imaging arguments 
for diagnosis of HCC.

3. To present and define the interest for the IR of the various 
classifications used in HCC and cirrhotic disease.

HCC is one of the most common tumours with approximately 
600,000 cases/year. Most cases (>80%) occur in sub-Saharan Africa 
and eastern Asia. The main causes of HCC, in high-risk areas, are HBV 
infection and aflatoxins in the diet. In Europe, the main risk factors 
are HBV, chronic HCV, and alcohol. HCV markers are found in many 
HCC cases - for example, in 44-66% of cases in Italy and in 80-90% of 
cases in Japan. HCC develops in HCV-related cirrhosis at an annual 
rate of 1-4%, although rates of up to 7% have been reported in Japan. 
Factors that may accelerate progression to cirrhosis and HCC include 
older age at the time of infection, male sex, alcohol intake, diabetes, 
obesity, and HIV or HBV co-infection.
The process of screening involves deciding the level of risk of HCC, what 
screening tests to apply and how frequently. AFP is usually considered 
an inadequate screening test, but has a role in the diagnosis of HCC 
because an AFP >100 ng/mL has a high PPV for HCC. Furthermore, 
a persistently elevated AFP is a risk factor for HCC. AFP can therefore 
define patients at high risk rather than be used for screening.
The imaging test most widely used for screening is US. HCC on 
ultrasonography may present several non-specific appearances. 
Ultrasonography has been reported to have a sensitivity of 65-80% 
and a specificity >90% when used for screening. These performance 
characteristics, although not ideal, are considerably superior to any 
of the serological tests.
According to EASL-AASLD guidelines, nodules found on US screening 
that are <10 mm are followed at 3-6 months. Nodules between 10-
20 mm should be investigated with dynamic studies such as CT, 
contrast-enhanced US or MRI with contrast. Typical appearances of 
HCC are a hypervascolar pattern in the arterial phase with washout 
in portal/venous phases. If appearance is typical in two techniques, 
the lesion is managed as a HCC; otherwise, a biopsy is suggested.
If the nodule is >20 mm and has a typical pattern in one imaging test (or 
AFP is >200 ng/ml), biopsy is not necessary and the lesion is considered 
as a HCC. However, if AFP <200 ng/ml, the vascular pattern is non-
specific and the nodule lies in a non-cirrhotic liver, biopsy is suggested.
Nodules with negative biopsies are followed every 3-6 months until 
they enlarge or display typical patterns. If lesions enlarge but remain 
atypical, a second biopsy is suggested.

101.2
Essentials of medical treatment and surgery

M. Rizell; 
Head of Liver Surgical Services, Transplantation center, Gothenburg, 
Sweden.

Learning Objectives 
1. To define relative indications for medical, image guided and 
surgical treatments of HCC.

2. To give results of transplantation, surgical resection and medical 
therapy in HCC.

3. To give an update of recent medical trials with targeted therapies 
in HCC.

Hepatocellular carcinoma (HCC) must be treated together with the 
common underlying chronic hepatitis (>70%) with hepatitis B and C 
as the most common risk factors. Median survival, due to advanced 
stage at time of diagnosis, is in western countries only three to six 
months. Indications for treatment must rely on a proper staging of 
both the cancer and liver damage. TNM takes into account vascular 
invasiveness into portal or major hepatic veins, which disqualify for 
curative intention. Size is a predictor of vascular invasiveness of the 
tumour. The underlying liver disease is staged regarding to the liver 
damage e.g. a Child-Pugh A-C (which regards bilirubin, albumin, 
ascites and encephalopathy). Diagnosis can be based solely on 
radiologic criteria in chronic liver disease according to criteria set up 
by the European Associations for Liver Disease.
The only indications for transplantation, resection or Radiofrequency 
ablation (RFA) are in patients where there is a curative intent. Using 
the so called Milano-criteria (single lesion <5 cm or <3 lesions none 
>3 cm) in selecting patients for liver transplantation, a 5 year survival 
above 75% with 10% recurrence rate can be expected (Mazzaferro 
1996). Similar survival has been reported with resection or with 
tumour ablation, but in similar cohorts with 80% recurrence rate 
after 5 years. Indications for liver resection is non-disputable in non-
cirrhotic patients, in large tumours without vascular invasiveness, and 
in patients with contraindications for liver transplantation (e.g. age), 
where a 5 year survival around 30% can be expected. Randomized 
studies support the use of RFA in small tumours, with comparative 
results in outcome as resection, but with less morbidity.
Targeting the dependence of arterial blood of HCC tumors, 
chemoembolisation with lipioidol and farmorubicin prolong survival 
according to some but not all randomized trials (Llovet 2002, Lo 2002, 
Doffoël 2008). Its use must be limited to patients without portal 
vein thrombosis and with preserved liver function (Child-Pugh A). 
A similar promising treatment modality is the selective internal 
radiation therapy (SIRT) in which deposition of microspheres coated 
with Yttrium in the hepatic aertery can deliver a radiation dose of 
100-150 Gray (Sangro 2007).
There is a renewed interest in medical treatment. Systemic 
chemotherapy has no proven benefit, but encouraging results have 
been shown with targeted therapy with tyrosine kinase inhibitors 
(TKI). The TKI sorafenib has been approved for HCC after a phase III 
study showing an increase in median overall survival from 7.9 to 10.7 
months (Llovet 2007).

101.3
Percutaneous ablation techniques

R. Lencioni; 
Department of Radiology, University of Pisa, Pisa, Italy.

Learning Objectives 
1. To describe indications of RFA for HCC and potential future 
trends.

2. To comment on actual result of ablation in comparison with other 
therapies available.

3. To present imaging follow-up strategies after RFA of HCC.
Hepatocellular carcinoma (HCC) is increasingly diagnosed at 
an early, asymptomatic stage owing to surveillance of high-risk 
patients. Given the complexity of the disease, multidisciplinary 
assessment of tumor stage, liver function, and physical status are 
required for proper therapeutic planning. Patients with early-
stage HCC should be considered for any of the available curative 
therapies, including surgical resection, liver transplantation and 
percutaneous image-guided ablation. Resection is currently 
indicated among patients with solitary HCC and extremely well-
preserved liver function who have neither clinically significant 
portal hypertension nor abnormal bilirubin. However, less than 5% 
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Learning Objectives 
1. To present the results of lysis in acute limb ischemia.
2. To present the results of mechanical thombectomy in acute limb 
ischemia.

3. To present the complication rate and management of 
complications after lysis or mechanical thrombectomy.

Thrombolysis is effective therapy for the management of a variety 
of thromboembolic disorders. Familiarity with: 1) thrombosis and 
the coagulation system, 2) physiology of endogenous fibrinolytics, 
3) pharmacodynamics of exogenous fibrinolytics, 4) platelet-
fibrinolytic relationships, 5) pharmacologic adjuncts of fibrinolysis 
such as antiplatelet and antithrombic agents, 6) the methodology of 
fibrinolytic delivery, 7) methods of mechanical thrombolysis, and 8) 
results of clinical thrombolysis.
Selective methods provide intrathrombic concentrations 
of fibrinolytic agents higher than achieved by intravenous 
administration, allowing targeting of the thrombus.
The endogenous fibrinolytic system involves blood and endothelial 
elements, including fibrin, plasminogen, plasmin, plasminogen 
activators, plasminogen activator inhibitors, and antiplasmins. To 
understand the fibrinolytic system, the clotting sequence must 
be understood since there is a dynamic balance between clot 
formation and clot breakdown. This helps to understand the various 
pharmacological agents utilized to try and move the balance point 
towards clot dissolution.
Mechanical thrombolysis is another approach to a patient with 
chronic or acute ischemia. It is particularly helpful in patients in 
whom thrombolysis maybe contraindicated. There are a variety of 
mechanical thrombectomy devices available some of which are 
designed to be used in conjunction with thrombolysis.
Thrombosis
In the process of fibrinolysis, fibrin is degraded by plasmin into 
soluble fibrin degradation products. Plasminogen circulates in the 
blood as an inactive zymogene and is activated to create the active 
fibrinolytic enzyme plasmin. The plasminogen activators must 
interact with clot-bound plasminogen and must be able to get to 
the clot-bound plasminogen. Since plasminogen is already bound 
to fibrin within thrombus, this means the inflow of circulating 
plasminogen is not a prerequisite for lysis, explaining the efficacy of 
intrathrombic administration.
The abundance of plasmin inhibitors in plasma and thrombus and 
the lack of fibrin specificity of plasmin largely explain the difficulty of 
using plasmin as a direct therapeutic agent.
PLASMINOGEN ACTIVATORS
Streptokinase - Indirect activator of plasminogen, forms 
irreversible activator complexes with plasminogen (or plasmin). 
Becomes activated plasminogen possessing a proteolytic active 
serine site, activates any remaining plasminogen. Because of prior 
streptococcal infections, antibodies that inhibit formation of SK-
activator complexes are present. There are two half-lives in the 
human body. First is 18 minutes and represents clearance after 
binding with antibodies or inhibitors (about 80-85% of a single 
dose given intravenously). The second half-life is approximately 83 
minutes (represents about 10-15% of an administered dose).
Disadvantages of SK include its antigenicity, precluding frequently 
repeated therapy. There is increased consumption of plasminogen 
associated with the two-step process of activation. The increased 
requirement for plasminogen decreases its usefulness when it is 
administered intrathrombic.
Urokinase
Urokinase (UK) activates plasminogen in a one-step process; the 
plasma half-life is about 15-20 minutes. Few or no natural antibodies 
exist against UK and UK not antigenic. UK was popular in US until 
the FDA removed it from the market in 1999 due to manufacturing 
problems. For 3 years it was not available in the United States; IRs 
began to use other thrombolytic agents. UK returned in 2002, but 
resistance to UK because of the cost. Number of desirable features: 

of cirrhotic patients with HCC fit these criteria. Liver transplantation 
benefits patients who have decompensated cirrhosis and one 
tumor smaller than 5 cm or up to three nodules smaller than 3 cm, 
but donor shortage greatly limits its applicability. This difficulty 
might be overcome by living donation that, however, is still at an 
early stage of clinical application. Image-guided percutaneous 
ablation is the best therapeutic choice for nonsurgical patients 
with early-stage HCC. The seminal technique used for local 
ablation of HCC is percutaneous ethanol injection (PEI). Ethanol 
induces coagulation necrosis of the lesion as a result of cellular 
dehydration, protein denaturation, and chemical occlusion of 
small tumor vessels. PEI has inherent advantages in the cheapness 
and low morbidity. Its major limitation is the high local recurrence 
rate. The injected ethanol does not always accomplish complete 
tumor necrosis because of its inhomogeneous distribution within 
the lesion - especially in presence of intratumoral septa - and the 
limited effect on extracapsular cancerous spread. Moreover, PEI is 
unable to create a safety margin of ablation in the liver parenchyma 
surrounding the nodule and therefore may not destroy tiny 
satellite lesions that - even in small tumors - may be located in 
close proximity of the main nodule. The thermal ablative therapies 
involved in clinical practice can be classified as either hepatic 
hyperthermic treatments - including radiofrequency (RF) ablation, 
microwave ablation, and laser ablation - or hepatic cryotherapy. 
RF ablation has been the most widely assessed alternative to PEI 
for local ablation of HCC. Three RCTs compared RF ablation versus 
PEI for the treatment of early-stage HCC. All three investigations 
showed that RF ablation had higher local anticancer effect than 
PEI, leading to a better local control of the disease. Therefore, RF 
ablation appears as the preferred percutaneous treatment for 
patients with early-stage HCC on the basis of a more consistent 
local tumor control.

101.4
Intra-arterial therapy

J. Geschwind; 
John Hopkins University School of Medicine, Baltimore, MD, United States.

Learning Objectives 
1. To define various technique used for TACE in HCC today
2. To give basics of radioembolization techniques
3. To learn the current results of TACE in HCC in 2008
please refer to abstract number 804.4

Special Session
Peripheral thrombus management
102.1
Technique of lysis and mechanical thrombectomy (arterial)

H. Wagner; 
Department of Radiology, Vivantes Klinikum im Friedrichshain, 
Berlin, Germany.

Learning Objectives 
1. To present the various technique of lysis in acute limb ischemia
2. To present and discuss the various drugs for arterial lysis
3. To update on different mechanical thrombectomy devices
No abstract available

102.2
Outcome of lysis and mechanical thrombectomy (arterial)

A. Roberts; 
Dept. of Radiology, UCSD Medical Center , Thornton Hospital, La Jolla, CA, 
United States.
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lack of antigenicity, high efficacy, and low incidence of serious 
hemorrhage. Its short biologic half-life allows surgical intervention 
soon after thrombolysis.
Tissue Plasminogen Activator (tPA)
tPA, a serine protease produced by endothelial cells, is the major 
activator of plasminogen. In the absence of fibrin, tPA is an inefficient 
activator of plasminogen, but once bound to fibrin, its efficacy in 
converting plasminogen to plasmin is markedly accelerated. The 
half-life of the single chain tPA is 5 minutes, and the double chain tPA 
has a half-life of 8 minutes.
There are three major derivatives of tissue plasminogen activator 
which are commercially produced and clinically available: Alteplase, 
Reteplase, and Tenecteplase.
Alteplase (r-tPA)
Alteplase (r-tPA) is manufactured using recombinant DNA technology. 
The biological half-life alteplase is 3-6 minutes. Increased specificity 
and affinity for fibrin, r-tPA, thought to have decreased activity in 
plasma and therefore a better safety profile. However, improved 
safety is not evident clinically. Fibrin selectivity is less important 
with selective intrathrombic administration. The high molecular 
weight of tPA contributes to slow diffusion within the thrombus, a 
factor limiting the rate of thrombolysis: a reason the intrathrombic 
administration of thrombolytics may be of critical importance.
Early in the use, relatively high doses were used (3-6 mg/hr). There 
was a high bleeding rate. With experience, dosage has decreased to 
1-1.5 mg/hr; even lower doses of 0.5-1.0 mg/hr are recommended.
Reteplase (rPA)
Reteplase (Retevase) is a third-generation recombinant tissue-type 
plasminogen. Retains fibrin specificity and converts clot-bound 
plasminogen instead of free plasminogen. Reteplase has a lower 
fibrin binding, may translate to improved clot penetration. Half-life 
is similar to urokinase 14-18 minutes. In peripheral artery disease, 
various doses have been tried. One study used 3 doses, 0.5 units/
hr, 0.25 units/hr, and 0.125 units/hr. The 0.125 units/hr group had 
significantly longer infusion times, while the 0.5 units/hr group 
had a significantly higher bleeding complication rate. The efficacy 
was essentially the same in all three groups and the conclusion was 
that 0.25 units/hr was the optimal dose. A consensus conference 
recommended a Reteplase dose of 0.25-1.0 U/h, with or without an 
initial bolus of 2-5 U.
Tenecteplase (TNK)
Tenecteplase (TNK) is a third-generation, bioengineered thrombolytic 
agent. TNK is tPA that has been altered at 3 different portions of the 
molecule, it prolongs the half-life to 20-24 minutes. Highest degree of 
fibrin specificity, a 14-fold increased specificity for fibrin. Tenecteplase 
has the greater resistance to inhibition by PAI-1 by approximately 
80-fold. Small numbers of patients with peripheral thromboses have 
been treated with TNK. Doses of 0.25 mg/hr to 0.50 mg/hr appear to be 
safe and effective. Fibrinogen levels dropped by an average of 23% with 
this type of dosage.
Plasminogen activators are classified as fibrin specific or non-fibrin 
specific agents. Streptokinase and Urokinase are non-fibrin specific 
agents and Alteplase, Reteplase, and Tenecteplase are fibrin specific 
agents. It is anticipated that fibrin specificity would decrease the 
incidence of hemorrhage relative to non-fibrin specific fibrinolytics. 
However, incidence of hemorrhagic complications after the use of 
fibrin specific fibrinolytics, is considerable. Some complications may 
represent a lack of understanding of the proper dosage, particularly 
for peripheral thrombolysis.
The reasons for the decreased safety of fibrin specific agents are 
being evaluated. Alteplase is 400 times more likely to convert 
plasminogen to plasmin when plasminogen is fibrin bound than 
when freely circulating. Fibrin bound plasmin degrades cross-linked 
fibrin into fibrin degradation products (FDPs). The most prolific of 
the FDPs is (DD)E fragment. A fibrin specific plasminogen activator 
binds to circulating (DD)E. The complex is 350 times more active 
in the conversion of free plasminogen to plasmin. (DD)E binds to 

circulating plasminogen. The bound plasminogen is converted into 
plasmin by the complex of (DD)E with the plasminogen activator. 
This circulating complex degrades fibrinogen starting a process 
of fibrinogen depletion (fibrinogenolysis) that is associated with 
bleeding. Bleeding maybe due to the production of a degradation 
product called fragment X. Large amounts of fragment X can persist 
in the circulation for 24 hours after bolus infusions of Alteplase. When 
fragment X is incorporated into hemostatic plugs, the thrombus is 
more susceptible to lysis. Non-fibrin specific agents apparently 
degrade fibrinogen into smaller, non-clottable fragments so there is 
no accumulation of fragment X.
Fibrinogenases
A new approach to fibrinolysis is use of fibrinolytic metalloproteinases 
- which are found in snake venoms. Fibrolase is the representative 
fibrinolytic enzyme. Alfimeprase is a recombinant fibrinolytic enzyme 
derived from fibrolase. Fibrolase is a direct-acting fibrinolytic enzyme. 
It does not activate plasminogen. It directly degrades fibrin associated 
with platelet rich blood clots. Fibrolase is efficiently inactivated by 
alpha2-macroglobulin; this means that alfimeprase must be delivered 
directly into the clot, since it would otherwise be immediately 
inactivated. It also means that it has a very good safety profile since it 
is immediately inactivated if it leaves the clot; thus, it should have no 
systemic bleeding complications. In vivo pharmacology studies have 
shown that thrombolysis with alfimeprase is up to 6 times more rapid 
than with plasminogen activated.
THE DYNAMIC NATURE OF THROMBOLYSIS
There is a dynamic equilibrium between clot formation and clot 
dissolution and thrombolysis and concurrent rethrombosis. During 
thrombolysis, thrombin bound to fibrin is released as thrombin-
bound FDP. This thrombin is a potent platelet activator. Both thrombin 
and plasmin are powerful platelet activators. The use of antiplatelet 
agents may decrease the rate of recurrent thrombosis.
Preexisting systemic or local conditions also contribute to rethrombosis. 
Stressful clinical situations, such as myocardial infarction or severe 
ischemic leg pain, increase epinephrine levels. Epinephrine is an 
activator of platelets. Finally, the underlying vascular conditions that 
initially predisposed to thrombosis, usually stenosis and/or exposed 
mural elements, persist during and immediately following lysis.
Although the coagulation and fibrinolytic cascades have generally 
been thought of as separate and independent, they are in fact 
linked. Thus, it is important to recognize the requirement to 
pharmacologically address not only the fibrinolytic aspect but also 
ongoing coagulation and platelet activation.
ANTICOAGULANTS
Fibrinolysis breaks down thrombus, but the process of breaking 
down thrombus simultaneously activates thrombogenesis. The 
presence of clot tends to stimulate continued clotting. Anticoagulant 
strategies are directed towards inhibiting thrombogenesis. These 
strategies focus on inhibiting thrombin, preventing thrombin 
generation, or blocking initiation of coagulation. Thrombin inhibitors 
block thrombin activity, whereas agents that target clotting enzymes 
higher in the coagulation pathways prevent thrombin generation. 
Anticoagulant drugs suppress the synthesis or function of clotting 
factors and are used to control thromboembolic disorders.
ANTIPLATELET AGENTS
Platelets have a major role in causing thrombus formation, activated 
not only by vessel injury but by other factors including the placement 
of catheters, balloons, stents, and the process of thrombolysis. In 
thrombolysis, clot-bound thrombin is exposed, resulting in the 
activation of platelets and initiation of the coagulation cascade. 
If thrombogenesis proceeds more quickly than thrombolysis, 
thrombosis recurs. Inactivating platelets is an important adjuvant 
therapy to pharmacologic thrombolysis. Antiplatelet agents can 
augment the rate of thrombus dissolution leading to a reduction in 
the incidence of recurrent thrombosis.
Experimental as well as clinical observations indicate that anticoagulant 
and antiplatelet therapy should be used during thrombolysis.
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PERFORMANCE OF SELECTIVE THROMBOLYSIS
Dotter et al. suggested selective transcatheter parathrombic 
infusion of thrombolytic agent in 1974. The method enabled lower 
doses of SK than systemic administration, with augmented safety 
and efficacy. In 1985, McNamara described a modified method 
for selective thrombolysis using intrathrombic infusion of UK and 
intermittent catheter advancement as the thrombolysis progressed. 
Lysis times were reduced to 18±20 hours, the failure rate to 17 
percent, and hemorrhagic complications to 4 percent. Pulse-spray 
pharmacomechanical thrombolysis (PSPMT) was then popularized. 
PSPMT involves placement of a multi-side-hole catheter into the clot, 
and then injection of high-pressure pulsed injection of concentrated 
fibrinolytic agent through the catheter. This technique markedly 
augments the speed, efficacy, and safety of clinical thrombolysis. 
PSPMT efficacy and speed is increased with the concomitant 
use of thrombin inhibitors and antiplatelet agents. Admixture of 
heparin with the thrombolytic as well as systemic administration 
of heparin and aspirin speeds the process. Other methods of 
delivering concentrated thrombolytics intrathrombic have also been 
popularized, including the lyse-and-wait technique described by 
Cynamon, the lyse-and-go technique described by Semba.
MECHANICAL THORMBOLYSIS
There are a multitude of devices that are now available for 
thrombolysis by mechanical means. Some of these devices are simply 
mechanical removal. Others are using a combination of mechanical 
and pharmacological thrombolysis. Ideally, pharmacological 
thrombolysis in addition to mechanical might be the best since there 
should be a synergistically effect.
Some mechanical devices include the Amplatz thrombectomy 
device, the Trerotola thrombolytic device, Angio-jet, Helix device, 
Cragg brush, Ekos Lysus system. These can be used as simply 
thrombectomy/clot fragmenting devices or as devices combined 
with thrombolytic agents.
Because of the number of devices and the combination of devices 
with a lytic agent, it is difficult to determine the outcomes of these 
devices in arterial ischemia. However, there appears to be a decrease 
in the amount of time required for recanalization of the artery. But 
there may be at least a slight increase in the frequency of distal 
embolization due to mechanical devices. This frequency of distal 
embolization may be decreased when the thrombolytic agent is 
combined with the mechanical device.
1. Bell WR. Present-day thrombolytic therapy: therapeutic agents_
pharmacokinetics and pharmacodynamics. Rev Cardiovasc Med 
2002; 3 Suppl 2:S34-44.

2. Swischuk JL, Fox PF, Young K, et al. Transcatheter intraarterial 
infusion of rt-PA for acute lower limb ischemia: results and 
complications. J Vasc Interv Radiol 2001; 12:423-430.

3. Semba CP, Bakal CW, Calis KA, et al. Alteplase as an alternative to 
urokinase. Advisory Panel on Catheter-Directed Thrombolytic 
Therapy. J Vasc Interv Radiol 2000; 11:279-287.

4. Benenati JF, Shlansky-Goldberg R, Meglin A, Seidl E. Thrombolytic 
and antiplatelet therapy in peripheral vascular disese with use of 
reteplase and/or abciximab. JVIR 2001; 12:795-805.

5. Castaneda F, Swischuk JL, Li R, Young K, Smouse B, Brady T. 
Declining-dose study of reteplase treatment for lower extremity 
arterial occlusions. J Vasc Interv Radiol 2002; 13:1093-1098.

6. Semba CP, Sugimoto K, Razavi MK. Alteplase and tenecteplase: 
applications in the peripheral circulation. Tech Vasc Interv Radiol 
2001; 4:99-106.

7. Razavi MK, Wong H, Kee ST, Sze DY, Semba CP, Dake MD. Initial 
clinical results of tenecteplase (TNK) in catheter-directed 
thrombolytic therapy. J Endovasc Ther 2002; 9:593-598.

8. Shlansky-Goldberg R. Platelet aggregation inhibitors for use in peripheral 
vascular interventions: what can we learn from the experience in the 
coronary arteries? J Vasc Interv Radiol 2002; 13:229-246.

9. Ouriel K. Use of concomitant glycoprotein IIb/IIIa inhibitors with 
catheter-directed peripheral arterial thrombolysis. J Vasc Interv 

Radiol 2004; 15:543-546.
10. Buczko W, Mogielnicki A, Kramkowski K, Chabielska E. Aspirin 
and the fibrinolytic response. Thromb Res 2003; 110:331-334.

11. Nesheim M. Thrombin and fibrinolysis. Chest 2003; 124:33S-39S.
12. Ouriel K, Castaneda F, McNamara T, et al. Reteplase monotherapy 
and reteplase/abciximab combination therapy in peripheral 
arterial occlusive disease: results from the RELAX trial. J Vasc 
Interv Radiol 2004; 15:229-238.

13. Drescher P, Crain MR, Rilling WS. Initial experience with the 
combination of reteplase and abciximab for thrombolytic therapy 
in peripheral arterial occlusive disease: a pilot study. J Vasc Interv 
Radiol 2002; 13:37-43.

14. Duda SH, Tepe G, Luz O, et al. Peripheral artery occlusion: 
treatment with abciximab plus urokinase versus with urokinase 
alone_a randomized pilot trial (the PROMPT Study). Platelet 
Receptor Antibodies in Order to Manage Peripheral Artery 
Thrombosis. Radiology 2001; 221:689-696.

15. Hull JE, Hull MK, Urso JA. Reteplase with or without abciximab for 
peripheral arterial occlusions: efficacy and adverse events. J Vasc 
Interv Radiol 2004; 15:557-564.

102.3
DVT lysis and mechanical thrombectomy

G. O‘Sullivan; 
Interventional Radiology, U.C.H. Galway, Galway, Ireland.

Learning Objectives 
1. To present the various technique of lysis in acute venous 
thrombosis.

2. To discuss the possible indications of IVC filters during venous 
lysis.

3. To update on different mechanical thrombectomy devices 
(venous).

To learn which patients with Deep Venous Thrombosis (DVT) are 
most likely to benefit from pharmaco-mechanical thrombectomy 
(PMT); how I perceive and perform it.
Topics:
1. Indications for Rx
2. Patient selection
3. Diagnosis
4. Access site
5. Device options
6. Thrombolysis options
7. Initial planning
8. When to finish
9. Post procedure follow up
10. Complications and common mistakes
11. Financial implications
12. Literature review (see References)
1. Indications for Rx:
Definite:
1. Acute arterial or venous thrombosis with a threatened limb
2. Phlegmasia cerulea dolens
3. Symptomatic DVT in an active patient
Probable:
1. Thigh (femoral) vein DVT
2. Axillo-subclavian DVT
I do not treat:
1. Below knee DVT
2. Life expectancy less than 2 weeks
2. Patient Selection:
The ideal patient is young, fit and has no prior history. In reality, few 
patients are like this. Many are old and medically compromised. Apart 
from that, there are no hard and fast rules, and the major advantage of 
PMT is that the usual rules of thrombolysis do not apply; for instance, 
recent GI bleed/major operation is not a contraindication for the use 
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of the pharmaco-mechanical method of treatment (at least as far as 
I am concerned!).
The Venous Registry (Mewissen, USA, 1999) demonstrated 
that patients derived the most benefit from catheter directed 
thrombolysis with a clot history of less than 10 days and this has been 
my experience. The exception is in patients in whom PMT is merely 
a prelude to placing venous stents, and there are certainly cases like 
this. I have also treated much older clot, but chronically scarred and 
thrombosed veins shrink down and PMT really only opens up a 5-10 
mm wide channel, and one might as well proceed directly to stenting 
without bothering with PMT.
3. Diagnosis:
CT venography and US provide different information. I use them 
both; CTV is especially helpful to look at the cava, and if there is 
intracaval thrombus, then an IVC filter is essential. We will discuss 
other indications for filters.
4. Access Site:
Straightforward; US, CT, MRV. I only perform venography when 
I am about to intervene. I do not use intravascular ultrasound, 
although it certainly has its proponents; largely in iliac vein stenosis 
uncomplicated by venous thrombosis.
I always perform an US on the day of the procedure (you need a good 
machine with color if available) and the critical element is to decide 
where to puncture. In practical terms, I scan the groin and assess 
the common femoral vein, (superficial) femoral vein, and greater 
saphenous vein. If thrombus involves the confluence of all three of 
these, then you need to puncture at least as low as the popliteal. At 
this stage, turn the patient over and look at the popliteal; if it is clear, 
then you can go in here. If there is clot at this level, then you need to 
go lower. I quite like the short saphenous vein provided the calf veins 
are clear. If there is extensive clot in the calf veins, then this is the 
one area where I believe catheter directed thrombosis (CDT) still has 
a role. In these unusual circumstances, I then puncture the posterior 
tibial vein at the ankle with a 4 F sheath and use a 50 cm long 4F MDT 
catheter to drip rtPa in at 1 mg/hr with an initial spray of 5 mg. I drip 
this overnight starting the case at about 5 p.m. and bring the patient 
back the following a.m. early. I have only had to do this four times in 
over 90 cases of PMT.
I almost never go from the contralateral side (unless the patient 
cannot lie prone) and, again, rarely from the jugular unless performing 
an IVC recanalisation. Traversing valves is a tedious and unrewarding 
experience. I hate clichés but “go with the flow”.
The vast majority are therefore from an ipsilateral popliteal 
approach.
5. Device Options:
Although I have used most of the different PMT devices, the one with 
which I have by far the most experience is the Bacchus Trellis® device 
(www.bacchusvascular.com).
Local conditions often dictate to an extent on how one practices IR, 
and I find it difficult to get patients into ICU for thrombolysis; and 
equally I find it impossible to gain acceptance on the ward with 
indwelling sheaths and thrombolysis. I have therefore switched 
largely to one session treatments. The Trellis® is designed for this.
6. Thrombolysis Options:
Although we have access to Urokinase, I learned to use tPa in 1992 
and never really got comfortable with Urokinase. I think tPa works 
slightly faster but may cause more bleeding if used over a prolonged 
period. For this reason, it is better suited to PMT - i.e. short sharp 
shock rather than dribble drip.
With the Trellis device, the total dose administered over each segment 
is of the order of 3-6 mg. Only a tiny fraction of this ever even has 
the potential to become systemic. Initially, I used to check FDPs and 
fibrinogen but they were always normal and I soon abandoned this. 
(One less thing to remember; another cost saving!) I have only ever 
used tPa which is available in 10 mg vials. (If you came here to learn 
about Tenectplase or others I am sorry go have a pint of Carlsberg 
and say hello to the mermaid for me .)

7. Initial Planning:
Assuming a popliteal vein puncture, I use a 5F angiodynamics 
micropuncture set and then insert a 5F sheath. Initial venography will 
determine the length of clot to be treated. If in doubt, I advance a 65 
cm Kumpe catheter (Angiodynamics) up to the groin over a wire and 
then repeat the venogram. The Trellis then comes in 2 shaft (80/120 
cm) lengths and 2 treatment lengths (15 and 30 cm). I insert a 9F 
sheath and then begin treatment.
VIDEO presentation:
A stent is almost always required, particularly for the caval and ilio-
femoral region. Use large stents-20 mm in the IVC, 16 mm in the 
CIV and so on. I use self expanding stents mainly and Wallstents 
(Boston Sci) are the only ones that are big enough and long enough 
for my purposes. They continue to expand and therefore SHORTEN 
overnight, so if stents overlap, make sure they overlap by at LEAST 
2 cm. Infra-inguinal stents can be used, but patency diminishes 
(personal experience, venous registry).
8. When to finish:
I will not finish until I have rapid in line flow which clears in less than 
3 sec on a 20 cc hand injection from a popliteal injection. When I did 
not adhere to this, my results have been poor. Rapid cephalad flow is 
the SINGLE biggest determinant of procedural success.
I have never had a bleeding complication from PMT. I have never 
had a clinically evident PE either. The design makes embolisation 
unlikely.
I personally “Perclose” (Abbott Vascular) the puncture site, apply a 
bandage, and then apply a thigh high 20 mm compression stocking 
and walk the patient back to the ward. I use little sedation - or even 
reverse - if possible to achieve this. I encourage them to leave the 
hospital that day if possible.
9. Post procedure follow-up:
CD US on day 1. No exceptions. If it has re-thrombosed, then go back 
in immediately - do not wait. Repeat CDUS at 1 month, 3 months and 
6 months. The presence of stents makes iliac veins in particular easy 
to identify. MR Venography is NOT useful due to signal dropout but 
CT Venography is.
10. Complications and common mistakes:
Not allowing for stent shortening.
Not pursuing it until I have rapid flow.
Using stents that are too small.
Stopping because of patient discomfort (especially chronic IVC).
Not performing PMT the next day when Day 1 CDUS showed acute 
occlusion.
Not extending my stent low enough into infra inguinal segment if 
necessary.
11. Financial Implications:
The device costs about €1200. 10 mg tPa is cheap. The various wires 
and catheters are not expensive. Stents are about €1000 each and I 
use two on average. Follow up US $3, say €500. Total cost maximum: 
€5,000.
Traditional CDT requires an admission to ICU, and although this cost 
varies it will be at least €2500 per day. The average length of time 
used in treatment in most CDT series is of the order of 30-40 hours, 
and so this is at least 2 days in ICU. There are more sheaths, more 
wires and probably the same number of stents. Follow up - similar. 
Minimum cost: €8,000.
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Special Session
GI Bleeding
103.1
Triage and logistics in GI bleeding

T. J. Cleveland; 
Radiology, Sheffield Vascular Institute N, Sheffield, United Kingdom.

Learning Objectives 
1. To review the patient triage including role of imaging in upper GI 
bleeding

2. To review the patient triage including role of imaging in lower GI 
bleeding 

Gastrointestinal (GI) haemorrhage is both common and potentially 
dangerous. GI bleeding accounts for approximately 8% of medical 
emergencies, and in the UK is responsible for 6000 deaths per year. 
Although in 70-80% bleeding stops spontaneously, 20-25% re-bleed, 
and 50% of them re-bleed again. The mortality and morbidity accelerates 
with recurrent bleeding, particularly in the elderly population.
GI bleeding is classified according to the origin of the bleeding. If 
this occurs proximal in the GI tract to the Ligament of Treitz then 
it is considered to be from the upper GI tract, and if distal to this 
point, then it is considered to be lower GI tract. Such a system of 
classification is useful and practical in that the majority of causes 
of bleeding from the upper GI tract are accessible for treatment by 
the use of gastroscopic techniques, and declare themselves by the 
appearance of blood (fresh or altered) from the mouth. Acute lower 
GI bleeding usually becomes apparent as a result of the passage of 
bright blood per rectum, although if the blood has travelled further 
this blood may become altered.
Whilst there is some overlap of causes for upper and lower GI tract 
bleeding, they are generally different. The causes of upper GI Tract 
bleeding are:
Common
- Ulcers (duodenal and gastric)
- Oesphagitis and gastritis
- Mallory-Weis tears.
- Varices

Less common
- Cancers
- Aorto-enteric fistulae
- Leiomyoma
- Trauma
Rare
- Hereditary Haemorrhagic Telangectasia
- Angiomas
- Haemobilia
- Visceral aneurysms
- Post biopsy
- Bleeding diatheses
The causes of acute massive bleeding per rectum include:
- Causes of upper GI bleed .... 15-29%
- Angiodysplasia or diverticular disease .... 50-75%
- Tumours .... 1-10%
Others:
- Varices
- Aorto-enteric fistulae
- Meckel’s diverticulum
- Ischaemia
- Inflammatroy bowel disease
- Coagulopathy
Hemorrhoids are probably the most common cause of lower GI 
bleeding, but they usually do not pose difficulties in the diagnosis 
and they rarely cause massive bleeding. However, they may do so, 
and should not be forgotten as a cause of lower GI bleeding.
The most common cause of less obvious lower GI bleeding involves 
colonic diverticula. In 1976, Myeres et al reported on the pathogenesis of 
bleeding diverticula. They showed asymmetric rupture of the vasa recta 
at the dome of the diverticulum, with intimal eccentric thickening and 
medial thinning at or near the bleeding point. Diverticular disease is more 
prevalent in the left side of the colon, particularly the sigmoid, however 
GI tract bleeding secondary to Diverticular disease is more common in 
the right side of the colon. Between active bleeding episodes these are 
angiographically normal.
Angiodysplasia is found in 2% of autopsies, is an incidental finding in 
15% of visceral angiograms and in 27% colons resected for carcinoma. 
This lesion pathologically involves ectatic vessels in the mucosa and 
submucosa of the GI tract. At endoscopy, they appear as red, flat 
lesions, and a feeding vessel is sometimes shown. 80% of the lesions 
are localised to the caecum and ascending colon, 17-60% of lesions 
are multiple, and approximately 10% involve the small bowel. These 
lesions are associated with aortic valve and von Willibrands Disease 
and is a difficult diagnosis to make. It is estimated that this diagnosis 
takes between 8 and 40 months to make with certainty.
As a significant proportion of apparently lower GI bleeds arise from 
the upper GI tract, all patients should have an upper GI endoscopy 
performed to exclude these cause, or, if this is not readily available, 
an NG tube should be passed into the stomach to try to exclude an 
upper GI cause.
INVESTIGATION AND IMAGING
The investigation of patients with GI bleeding is dependent upon the 
mode of presentation.
Patients with lower GI tract haemorrhage can broadly be categorised 
into 4 categories (which have considerable overlap):

recurrent. This is the largest group of patients by numbers, and 
rarely requires further investigation

haemodynamic instability. This group is best investigated by 
endoscopy as this will not be hampered by the presence of 
significant amounts of blood which may obscure the view, and 
the view will be able to identify adherent clot, tumour masses and 
mucosal abnormalities.

haemodynamic instability. In these patients the rate of bleeding 
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is relatively slow, and endoscopic views are likely to be poor. In 
such circumstances an investigation which allows for delayed 
imaging to improve sensitivity, but may not necessarily show the 
exact source of bleeding will be helpful. In slow bleeding Tc99m 

labelled red cell scanning may be helpful, as scanning performed 
over a 1-2 hour period. In slightly more active bleeding multi-
detector CT scanning may be useful both to identify the site of 
bleeding, and may also identify an underlying lesion.

patients can frequently have their bleeding point reliably 
identified using CT angiography, and a decision made as to the 
most appropriate treatment option for them (embolisation or 
surgical resection). However, such patients are often significantly 
compromised, and the time (and contrast load) associated with 
the CTA may not be in their best interests. In such circumstances 
it may be advantageous to consider emergent angiography, both 
as a diagnostic test and a prelude to endovascular intervention.

Thus patients with lower GI bleeding require the input of a team 
of physicians with the skills to perform endoscopy, imaging, 
endovascular and surgical intervention. Local circumstances may 
dictate the details of investigative pathways, for example if CTA is not 
possible promptly (e.g. at night) then the delay caused by the addition 
of this investigation may compromise the ability to treat the patient in 
a timely fashion. Similarly if there is an inevitable delay for obtaining 
angiography, then embolisation may not be possible. It should also 
be recognised that such patients are haemodynamically unstable 
and facilities must be available to properly monitor and resuscitate 
patients in the CT and angiography departments (including between 
investigations).
In upper GI bleeding, the majority of patients are investigated and 
managed endoscopically. When endoscopy fails or is unable to 
ascertain the cause of the upper GI bleed, then CTA and catheter 
angiography may be of use.
CONCLUSIONS

(e.g. ulcers)

endoscopically

angiography
 - The rate of bleeding needs to be approx 0.5-1 ml/minute 
to be visualised as contrast extravasation

 - For this reason the chances of identifying the bleeding 
point is more likely if the patient is haemodynamically unstable

diagnosis, so endoscopic evaluation in the elective period is often 
necessary. 

103.2
Update on CTA and diagnostic angiography

M. Prokop; 
University Medical Center Utrecht, Utrecht, Netherlands.

Learning Objectives 
1. To review the technique indication and results of CAT in upper GI 
bleeding.

2. To review the technique indication and results of CAT in lower GI 
bleeding.

3. To review the angiographic technique and results for diagnosis of 
upper and lower GI bleeding.

CTA has the potential to substitute for arterial DSA for the diagnosis 
of gastrointestinal (GI) bleeding. Optimized technique, however, is 

crucial for optimizing sensitivity and specificity. This presentation will 
review angiographic and CT angiographic techniques for evaluation 
of upper and lower GI bleeding, compare their results and suggest a 
rational use of the various techniques.
Acute gastrointestinal bleeding is a rare event that is characterized by 
high mortality rates that can reach approximately 10% (1). Detection 
and localization is important for planning of effective treatment. 
Upper gastrointestinal bleeding occurs proximal to the ligament 
of Treitz in either the esophagus, stomach, or duodenum. Lower 
gastrointestinal involves the rest of the small bowel or the colon.
Currently, endoscopy is the first line modality for acute upper GI 
bleeding while colonoscopy, conventional angiography and 99mTc 
red cell scinitgraphy are the classic techniques for lower GI bleeding. 
Endoscopy, however, may be hampered by intraluminal blood while 
scinitgraphy is frequently not always available and has problems 
with precise localization of the bleed. Angiography can detect active 
bleeding with little as 0.5 ml/min but may be hampered by breathing 
or bowel movement. In addition, the amount of bleeding can vary 
over time and bleeding may even be intermittent. Multidetector CTA 
has developed in a powerful alternative to other imaging modalities 
when it comes to detecting the source of bleeding and localizing 
active hemorrhage. It has been suggested as the initial imaging tool 
after unsuccessful endoscopy of the upper or lower GI tract (2, 3).
Technique
Detection of active hemorrhage, be it with DSA or CTA, requires: 1) 
a high-enough volume of contrast enhanced extravasate to detect 
the bleeding and 2) a high-enough contrast in the extravasate to 
differentiate it from surrounding structures such as enhancing bowel 
wall. To optimize detection, the contrast in the vessel leading to the 
bleed must be sufficiently high and be maintained over a sufficiently 
long time (longer for slower bleeds).
Angiography
Catheter angiography is based on selective catheterization of potential 
culprit arteries using a Seldinger technique (4). Upper GI bleeding will 
require selective injection into the gastroduodenal and the superior 
mesenteric artery (SMA). Only when unsuccessful, the other celiac 
branches need to be injected. In cases of doubt, supraselective 
catherization will be necessary to improve detection rates.
For lower GI bleeds, the inferior and superior mesenteric 
arteries need to be catheterized. In case of a negative series, 
systematic supraselective catheterization of suspicious vessels 
can be recommended. Provocative measures such as infusion of 
anticoagulants, thrombolytics or vasodilators have been suggested 
if the initial injection was unsuccessful or yielded a doubtful result. 
However, this technique holds the risk of increasing the bleeding and 
should be followed by rapid treatment, such as embolization.
Intraarterial DSA has the advantage in that it will allow for selective 
injection of contrast material into a culprit vessel, thus optimizing both 
enhancement and volume of contrast that enters this vessel. However, 
DSA is hampered by the fact that the bowel tends to move during 
injection and motion artifacts are frequent. Unsubtracted images may 
therefore be superior for detection of extravasates. As extravasates 
enter the bowel lumen, they may dilute and becomes less readily 
distinguishable from enhancing bowel wall. In addition the precise 
location of the bleeding is usually unknown, which makes it necessary 
to detect potential culprit vessels on survey angiograms of the celiac or 
gastroduodenal artery for upper GI bleeds and the superior or inferior 
mesenteric artery for lower GI bleeding. If nothing is detected on these 
surveys, supraselective catherization of the various side branches 
becomes necessary. This is a time-consuming task since every series 
has to be evaluated before proceeding to the next. In addition, the total 
contrast volume will become a limiting factor with such a procedure.
Multidetector CT Angiography
CTA therefore has the competitive advantage that one injection of 
contrast material will opacifiy all abdominal arteries independent of 
the source of the bleeding. In addition, it will be easier to differentiate 
extravasates from bowel wall because CT is a cross-sectional 
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technique (5). However, extravasates that are not well enhanced may 
have a similar density as enhanced bowel wall and may become hard 
to distinguish especially in later phase images.
It is crucial that no positive oral contrast material is given prior to the CT 
exam. Negative contrast material, such as water or mannitol (sorbitol) 
may be given but increase the chance of dilution of the extravasated 
contrast material. Authors who reported suboptimum results with 
CTA had employed oral water (6). CTA relies on thin-section imaging 
for the display of the vascular anatomy but not for the detection 
of the bleeding itself. Thinner sections, however, reduce partial 
volume effects and make it possible to detect smaller extravasations. 
However, sub-mm thick sections should not be reconstructed for 
CTA of the abdomen because of markedly increased image noise. 
In general, reconstructed slice thickness will be around 2-3 mm for 
4-slice scanners and 1 mm for 16- to 320-slice scanners.
Contrast injection is more important for the success of CTA than 
choice of scanning parameters. Classic CT angiography techniques 
in the early arterial phase are less suited for the task of detecting GI 
bleeding than CTA in the capillary phase. Classic CT angiography relies 
on optimum arterial enhancement only during the short time span of 
data acquisition. This technique will provide excellent vascular anatomy 
and will detect major bleeding that leads to visible extravasation 
already a few seconds after contrast arrival but will fail to detect slower 
contrast extravasation. In addition, the density of the extravasated 
blood depends on the enhancement of the arterial blood at the time 
of extravasation. A short bolus will consequently lead only to a short 
period of maximum enhancement and thus a small amount a maximally 
enhanced extravasated blood. A better technique is to use a large 
contrast volume, similar to that used for liver CT (ca. 1.6-2 ml or 0.5-0.6 
g/kg body weight), a flow rate around 4 ml/s and a injection duration of 
30-40 s that provides more time for contrast material to accumulate in 
an extravasate (2, 7). In order to be able to take advantage of such long 
injection durations, the start delay for CTA has to be prolonged so that 
the data acquisition is performed at the very end of the phase of arterial 
enhancement (capillary phase). Bolus triggering is mandatory. The 
optimum start delay after contrast arrival in the aorta can be determined 
by the following simple formula:
Delay D = Injection duration Tinj - scan duration Tscan.
As is immediately evident from this formula, a faster scanner requires 
a longer start delay while slower scanners have to use a shorter 
delay. Depending of whether the area of bleeding is captured early 
or late during the scan, the amount of time that the contrast agent 
had to extravasate will vary strongly with slow scanners but will be 
almost identical (>20 s) for fast scanners (16-slice or more) with a scan 
duration < 10 s. While this late CTA allows for detection of most active 
extravasations, very slow extravasations will require more time to 
develop a substantial extraluminal contrast depot. For this reason, 
a second scan in the portal venous phase (ca. 50-60 s after contrast 
arrival in the aorta) is generally performed. This scan can also serve as 
a diagnostic scan to detect organ injuries in case of trauma-induced 
GI bleeds or metastases in case of tumors.
Catheter CT Angiography
A more radical technique that ensures very high contrast in the 
mesenteric arteries during the CT scan is the combination of 
angiographic catheter placement and CT angiography (8). For this 
technique, a catheter is placed in the superior or inferior mesenteric 
artery, depending on the suspected site of bleeding. One has to 
make sure that the catheter position is stable enough to withstand 
injection of contrast material. A test injection (e.g. with normal 
saline) at the desired speed can be recommended in the angio suite 
to test catheter stability. The patient is then moved to the CT room, 
making sure that the catheter is not moved (check position on the 
scout radiograph). A volume of some 30-50 ml of contrast material is 
then injected directly into the mesenteric circulation with a flow rate 
of 3 ml/s (8). This injection of highly concentrated contrast material 
directly into the artery of interest will strongly improve the already 
high sensitivity of CT for detecting active GI hemorrhage. However, 

it will fail if the catheter is placed in the wrong vessel or the catheter 
tip has entered the mesenteric artery so deep that the side branch of 
interest is no longer supplied by contrast material.
Clinical Results
Results for catheter angiography suggest a sensitivity of 63-90% for 
the upper GI tract and 40-86% for the lower GI tract. Specificity has 
been reported to be 100% in the radiology literature (2). For occult 
bleeding, the results reported in the gastroentrologic literature have 
been much lower (16-56%) (6).
Results for detecting upper and lower GI bleeds with CTA are best 
when using a large amount of contrast and a biphasic protocol with a 
late arterial phase and an additional portal phase. It has been estimated 
that a bleed of 0.3 ml/min can be detected by CTA (9) while DSA requires 
at least 0.5 ml/minute to be successful. Successful localization of the 
bleeding site has been reported in 79 to 92% in case series with more 
than 10 patients (7, 9). Active extravasation was less frequently seen (20 
to 81%) (7, 9, 10). In a study on capsule endoscopy, dismal results have 
been reported for CTA: only in 24% of patients the source of bleeding 
could be identified (6). This study, however, employed a technique that 
seems suboptimum: low flow rates of 3 ml/s and oral water (dilution of 
extravasated blood). Volume of contrast material and start scan timing 
were not specified in the manuscript. These results appear to underline 
the importance of optimized scanning technique.
Conclusion
Multidetector CTA has become a simple technique that is readily 
available at most institutions. It should be considered as the first imaging 
modality after initial endoscopic workup for upper or lower GI bleeding. 
Given optimized technique, CTA frequently demonstrates the source 
of bleeding and the active extravasation. It can serve as a road map for 
planning of further treatment, especially for embolotherapy.
If the patient does not bleed at the time of the examination, CTA as well 
as DSA will not be successful. For such patients, blood pool scinitgraphy, 
capsule endoscopy, or MR with blood pool contrast agents may be 
a good alternative. Intraarterial DSA with provocation test should be 
reserved as a measure of last result when alternatives fail.
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103.3
Embolization in upper and lower GI tract bleeding

O. M. van Delden; 
Academisch Medisch Centrum, Amsterdam, Netherlands.

Learning Objectives 
1. To review the possible cause for upper/lower GI bleeding.
2. To give the imaging strategy according to clinical presentation.
3. To review the technique/material of embolization.
Indications:
Most types of arterial hemorrhage in the GI-tract can be treated 
with embolization. The most commonly used indication in the 
upper GI-tract for embolization is hemorrhage from duodenal or 
gastric ulcers, which is refractory to endoscopic treatment or which 
recurs after multiple endoscopic treatments. In the lower GI-tract, 
colonic diverticular hemorrhage is the most common indication. 
Other indications include bleeding false aneurysms in the setting 
of pancreatitis, bleeding form true visceral aneurysms, or iatrogenic 
(post-operative or after endoscopic sfincterotomy) bleeds.
In case of suspicion of an aorto-enteric fistula, embolization is no 
option and CT should be used to rule out this condition. Bleeds from 
inflammatory bowel disease, bowel tumors and angiodysplasias are 
usually not very well suited for embolization, although in special 
circumstances, embolization may be useful.
Technique:
Angiography and embolization can nearly always be performed from 
a common femoral artery approach using a 5 Fr. sheath. Diagnostic 
series should at least include selective series of the celiac axis, 
superior mesenteric artery and inferior mesenteric artery, preferably 
also supplemented by selective series of all major side-branches. In 
some cases (lower GI-bleed), the left internal iliac artery should also 
be catheterized.
Long series should be obtained to see subtle contrast extravasation 
and it is helpful to immobilize the bowel by administrating glucagon or 
buscopan. When endoscopy is done immediately prior to angiography, 
it may also be helpful to ask the endoscopist to place a hemostatic clip at 
the site of the hemorrhage to serve as a road map during angiography.
Generally speaking, active hemorrhage can be found at angiography 
when: 1) there are clinical signs of ongoing hemorrhage (decrease 
in blood pressure, tachycardia, etc.), 2) blood loss equals at least 0.5 
ml. per minute (which off course cannot be measured accurately, 3) 
transfusion requirements equal at least 3 units of red blood cells per 
24 hours or 4) when active hemorrhage is seen at endoscopy.
When contrast extravasation is observed, embolization should 
preferably be performed using coils. Coils can be placed very 
accurately and are associated with a low risk for inducing bowel 
ischemia. In exceptional cases (e.g. coagulation disorders), the use 
of other materials may be required. As a general rule, embolization 
should be preformed as selective as possible, but in the upper GI-
tract this is not always crucial. Superselective embolization requires 
the use of co-axial microcatheters and micro-coils (0.014 Inch).
When embolizing in the upper GI-tract (particularly in the territory 
of the gastroduodenal or splenic artery), care should be taken to 
embolize the vessel proximal as well as distal to the bleeding point as 
the flow in the vessel may reverse after closing it from only one side 
and bleeding may continue. In addition, after embolizing an upper GI-
tract bleed from a celiac axis approach, it is also important to exclude 
ongoing hemorrhage from branches of the superior mesenteric 
artery. As a result of the rich collateral vascular supply to the stomach 
and duodenum, recurrent hemorrhage - even after embolization 
using proper technique - may be seen in up to 30% of cases. In 

case of recurrent hemorrhage, repeat embolization can usually be 
performed safely. The risk of inducing ischemia during embolization 
of the upper GI-tract is low and the whole gastroduodenal artery can 
be embolized without any adverse effect if necessary.
The situation is different in the lower GI-tract as there is less collateral 
supply and embolization should only be performed if it can be done 
superselectively. Therefore, the use of micro-catheters and micro-coils 
is frequently required in the lower GI-tract. If embolization of a colonic 
bleed is performed at the level of the straight vessels, the chance for 
inducing ischemia is low (<5%). As there is a paucity of collateral supply 
in the lower tract as compared to the upper GI-tract, the chance for 
recurrent hemorrhage (<15%) is also lower than in the upper GI-tract.
Results & Complications:
For embolization of upper GI-tract hemorrhage, prolonged clinical 
success is obtained in 50-80% of patients. Recurrent hemorrhage 
is seen in up to 30% of patients, part of whom can be treated by 
repeat embolization. For embolization of false aneurysm due to 
pancreatitis or true visceral aneurysms, success rates up to 90% are 
reported. However, in patients with pancreatitis, hemorrhage often 
eventually recurs as the underlying inflammatory disease process is 
left untreated with embolization.
For lower GI-tract hemorrhage, success percentages ranging form 
70-90% are reported, rebleeds recurring in around 15% of cases.
Complications of angiography and embolization include systemic 
effects such as contrast induced nefropathy and allergic reactions 
to contrast media, puncture site related complications such as groin 
hematoma, thrombosis or dissection, and embolization procedure 
related complications such as bowel ischemia. All major and minor 
complications combined occur in no more than 10% of patients in most 
recent series. In older series bowel ischemia has been reported in up to 
15% of patients, but in all recent major series this figure is close to 5%.

Special Session
How to promote IR to patients and referring 
physicians
104.1
What is marketing in IR

S. A. Thurnher; 
Radiology and Nuclear Medicine, Hospital Brothers of St.John of God, 
Vienna, Austria.

Learning Objectives 
1. To learn the basic tools available to deliver your message to the 
public (internet, radio TV, newspapers).

2. To learn the importance of teaching diagnostic radiologists which 
patient can be referred for intervention.

3. How one can envision enhancing his practice by starting a 
marketing program for his patients.

Increased competition among healthcare providers, the advent of 
specialties and sub-specialties, and a growing number of health-
conscious consumers mean medical professionals of all persuasions 
can benefit from a well executed marketing strategy. In general, 
few medical services speak for themselves. Thus, their providers 
must heavily rely on marketing communications to give prospects 
something firm to evaluate. A central issue of interventional 
radiologists (IRs) is that knowledge about their treatment options is 
scare among the general public, patients and referring physicians. IRs 
will find it not only important but mandatory as they establish clinical 
practices and work to change existing perceptions in the healthcare 
system. Therefore, good marketing is very important to make IRs 
service visible and keep the prospect comfortable.
There are a number of issues that need to be considered specifically 
when marketing interventional service.
1. Identity is one of the biggest challenges of IRs. Currently, an inaccurate 
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impression (=brand identity) exists in the medical community: IRs are 
diagnostic specialists who read films and perform invasive - mostly 
diagnostic - procedures. It is important for all customers (patients, referring 
physicians, administrators) to know the differences between general 
diagnostic radiology and IR. Furthermore, IRs have let themselves be defined 
by their competitors, e.g. vascular surgeons have been telling primary care 
physicians about the merits of interventional techniques for years. If IRs 
want to advance toward the perception of a clinical specialty, they need 
to change this misconception, particularly with primary care doctors. It will 
require consistent, thoughtful effort and a high level of service over time.
2. Name. As opposed to gynecology or vascular surgery, IR offers a 
broad range of treatment alternatives across traditional speciality 
borders. For marketing purposes, this presents a big challenge 
since the therapy cannot be promoted under one unique name 
(e.g., cardiovascular center, fibroid center, minimal-invasive pain 
therapy center). Therefore, it may be necessary to create a name and 
trademark IR all the way down to the lead aprons.
3. Lone wolf. IRs cannot rely on other radiologists or physicians 
to market interventional radiology. Interventional radiology 
compete, to a certain degree, with other specialties (vascular 
surgeons, cardiologists, gynecologists, orthopedic surgeons) 
when interventional procedures supplant surgical procedures. 
Consequently, they have to generate business themselves and 
get information to their target group. Hospital public relations 
departments, internal marketing professionals, and outside 
consultants also may be involved in marketing.
4. Define target groups. For marketing purposes, IRs need to 
determine their target audience. Is it potentially referring physicians? 
Which specialties? Do IRs want to address directly patients and/
or their families? Which interventional procedures are suitable for 
marketing to patients? What is the best venue for reaching patients?
5. Referring physicians. Marketing for IRs differ from other specialties 
because they truly depend on referring physicians. Therefore, IRs have 
to keep marketing basics in mind: a lot of marketing interventional 
radiology is word of mouth. IRs get the referral from the referring 
physician and then deliver the promised service. They are beholden 
to referral physicians to use them. All the skills in the world will not 
matter if nobody refers patients to radiologists. It is important to 
consider the impact that proposed marketing activities might have 
on referral physicians. If referral physicians respond negatively 
to direct patient marketing, it is probably wise to delay or cease 
patient marketing until physicians feel comfortable with that type 
of marketing. As a result, any marketing strategy must not offend, 
annoy, or overlook referring physicians.
6. Control of patients. IRs must gain control of patients to the same 
extent as other subspecialists to compete on equal terms by setting up 
a practice. They must gain the respect and confidence of primary care 
doctors from whom they wish to receive referrals. They must attain 
and then maintain through practice the skills necessary to provide 
complete pre-procedural, procedural and post-procedural care as well 
as continuous long term care to their own patients. Most significant is 
parity of knowledge with other disease oriented specialists.
7. Marketing plan for setting up a practice. Part of establishing a 
clinical office practice is making potential referring doctors and the 
public aware of the services interventional radiology offers. Most 
important issues are high quality patient care, outcomes and good 
communications. Many IRs subscribe to the three A’s of success in 
medical practice: availability, affability and ability. If IRs collaborate 
well with the referring doctors, they can quickly build a relationship as 
a respected partner. However, IRs need to deal with several subjects 
when marketing an IR practice:

before spending money on public promotions.

audience well before promoting something.

communicate with physicians and educate them before trying to 

create a demand among their patients.

with. Advertising stents and thrombolysis will confuse and 
frighten people if they do not need the service or do not know 
what IRs are talking about.

organizations to focus on dedicated topics such as osteoporosis 
or fibroids. It allows a practice to educate and create a 
relationship with potential patients.

and what type of benefits or return the investment might bring.
8. Hospital-based business. If an interventional radiology practice 
has been set up, a dilemma of marketing the practice exists 
because IRs are usually connected with a hospital. It is difficult to 
independently market an interventional practice. On the other hand, 
being connected to a hospital might be a win-win situation. The 
symbiosis of hospital and interventional radiology does not relieve a 
practice from its marketing duties. It may even necessitate additional 
creativity. Hospitals’ public relations departments may spearhead 
contacting the local media to spotlight interventional radiology 
procedures, paying off for the hospital as well as the interventional 
radiology section.
9. Marketing tools. For decades, IR has used in-hospital education 
of physicians to obtain referrals for their procedures. However, it 
might not lead to increased awareness among patients and office-
based referring doctors. These groups need to be targeted directly 
through information events organized by interventional radiology 
and cooperating partners which cover the spectrum of treatment 
options offered to patients. IRs should not be afraid to use marketing. 
The main objective in marketing is attracting and retaining a growing 
base of satisfied customers through a clearly defined brand identity 
and service. Advanced marketing tools for IRs have to be specifically 
designed and may include:
a. Web sites
b. Search Engine Optimization (SEO)
c. Patient information leaflets
d. Newspaper and media work
e. Yellow Page advertising
f. Patient groups and forums
g. Community dinner meetings.
Conclusion. In recent years, IRs are faced with the fact that other 
specialties have taken on invasive procedures. Other specialists 
have marketed their power to control patients with the result being 
a threat of eventual extinction of IR referral practice. To compete 
effectively, IRs must market themselves to prospective patients to 
achieve a public profile that will generate patient-initiated visits for 
care. Advanced marketing has become very important to make IRs 
service visible and to assure success in the future.
1. American College of Radiology, the American Society of 
Interventional and Therapeutic Neuroradiology, and the Society 
of Interventional Radiology. Practice Guideline for Interventional 
Clinical Practice. JVIR 2005;16:149-155.

2. CIRSE Task Force on Clinical Practice in IR. Clinical practice in 
interventional radiology. Manual Part 1- Patient Care, Risk Factor 
Management, PAD, Carotid Stenting, TACE in HCC and NET, UFE, 
Vertebroplasty. 2007.

3. Society of Interventional Radiology. Interventional Radiology. 
Manual: Setting up & running an office-based clinical practice. 
www.SIRweb.org 2005.

4. Chrisman HB, Basu PA, Omary RA. The positive effect of targeted 
marketing on an existing uterine fibroid embolization practice. J 
Vasc Interv Radiol 2006;17:577-81.

5. Murphy TP, Soares GM. Marketing the interventional clinical 
practice to the referring community and to patients. Semin 
Intervent Radiol 2005;22:34-38.
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How to attract patients for UFE

T. Kroencke; 
Radiology, University Clinic Charité, Berlin, Germany.

Learning Objectives 
1. To learn the major role of the internet and media work as a key 
factor to direct the patient to the IR suite.

2. To learn the key messages to the GP about UFE.
3. To learn the key messages to OBGYN about UFE.
The range of treatment options for symptomatic fibroids has increased 
considerably within the last two decades. They include uterine sparing 
surgery such as laparoscopic myomectomy, hysteroscopic resection, 
ablative therapies such as MR guided focused ultrasound (MRgFUS) and 
UFE as well as various laparoscopically-assisted and traditional forms of 
hysterectomy. However, information about non-surgical alternatives 
such as UFE is still not available to most women in Europe. Although the 
safety and efficacy of UFE is well proven and documented in depth in 
the current literature, most gynecologists either do not inform patients 
about UFE at all, or give inaccurate and misleading information.
This is a basic problem that interventional radiologists (IR) face for 
many of the interventions they offer. Against this background, it is 
imperative that we take a more proactive role to ensure that our 
potential patients have access to information about UFE as well as 
increasing awareness of this treatment option among gynecologists 
and the general public.
Traditionally IR have used in-house education of physicians to obtain 
referrals for their procedures. Although excellent cooperation with 
the gynecology department is an essential pre-requisite to offering 
UFE, it does not automatically lead to increased awareness among 
patients and office-based gynecologists and therefore to higher 
numbers of referrals. These groups need to be targeted directly 
through information events organised by IR and their cooperating 
gynaecological departments which cover the spectrum of treatment 
options offered for patients with fibroids at the hospital. IR also 
need to position themselves as clinical partners with longstanding 
expertise in minimal-invasive image guided techniques, something 
which is not known to many physicians in practice. Information 
events can easily be put on with a minimum of resources (standard 
power point presentations about UFE are available from CIRSE) and 
may be supported by clinic management as a good opportunity to 
promote the clinic in the local community. Do not forget to target 
general practitioners. They are often the trusted partners of women 
with symptomatic fibroids and have a deep understanding of quality 
of life issues. Lastly, consider putting on an information event for 
women and opinion leaders from women‘s organisations.
An advanced integrated communication approach will include the 
internet & e-mail, patient information leaflets and media activities as 
important marketing tools. These tools may seem daunting and time 
consuming initially, but they are fascinating and I believe they are the 
way forward for interventional radiologists in the 21st century.
Why set up a website?
A website offers a unique opportunity to reach patients with 
information about UFE directly. There is no loss of information 
through a third party, it saves time since patients can get information 
about the procedure and answers to some of their questions, it offers 
the possibility to present an image of your department and staff, and 
it allows the patient to get in direct contact with you. The array of 
information that can be offered includes:

History, safety and 
efficacy, and comparison with other alternatives. Patients can 
download consensus papers for example to show their health 
care providers and referring physicians that UFE has been proven 
safe and effective.

: „Doc, what will happen to me during 
treatment?“

 The most frequently asked questions can be 
answered.

: As interventional radiology procedures are not 
„bloody“, we can easily explain what we do via images and film 
clips without causing anxiety to the patient.

Be sure to allow patients to contact you 
via phone, fax or even e-mail. This can be time consuming but 
is essential. There is no such thing as an “easy referral” in UFE. 
Friendly, approachable office staff who can take calls and sort out 
which further steps need to be taken by the patient and whether 
additional direct contact is necessary can take some of the 
pressure off you. Reserve time for patient consultation.

Tip: If the idea of an creating an internet site seems difficult, start 
with the minimum - perhaps one page presenting your department 
with links to other sites containing more detailed information. The 
media studies of a local further education college might be able to 
help you put one together free as a student project.
Patient information leaflets
This is a simple way to offer comprehensive written information to 
women. Leaflets may be sent by e-mail or by post on request and give 
the patient the opportunity to discuss the facts about UFE with 
their gynecologists. It also allows you to give precise instructions 
about which kind of diagnostic and laboratory tests should be 
performed prior to UAE and which additional information is 
needed prior to hospital admission. This will save you time and 
compensate for the time expended on some of the extra activities 
described in this chapter.
Media Work
Media work is a challenging but also low cost and very effective 
communication tool. It not about „selling“ the procedure UFE, it is 
about educating the public and building confidence in interventional 
radiologists. The majority of IR practice in a hospital which is 
embedded in local community. Targeting patients from distant 
cities via national media may be worthwhile for large tertiary care or 
university hospitals (“the big names”) but it is a strategy that is not 
appropriate for most IR, in any case most patients prefer to be treated 
nearer home. That is why it is essential to define your goals before 
approaching the media. You need to know who you want to reach, 
what kind of information you want to give and identify what kind 
of press echo you expect. Media reports are a good way of drawing 
attention to and increasing traffic on your website.
How do you get in touch with the media?
1. Write a press release. It is acceptable today to contact journalists 
by e-mail. It is not difficult to write a good press release. There 
are rules to follow but they are simple. Here are some internet 
addresses with useful tips. Your press release should not be more 
than a page long (sample press release available from CIRSE).

http://www.ehow.com/how_8793_write-press-release.html
http://www.press-release-writing.com/10_essential_tips.htm
2. Put together a distribution list, i.e. e-mail addresses of the editors 
of the newspapers, radio and T.V. stations which are read/listened 
to by the people you want to contact. The local newspapers, 
radio and TV are very interested in local news. You can normally 
get a list of local newspapers/radio and TV by contacting the 
local Chamber of Commerce, Town Hall or local press club or 
journalist‘s association.

The press/media is generally looking for personal stories. They need 
to be short but attractive to their audience. Therefore “big science” 
or “high tech” is generally not the key ingredient to deliver your 
message. Uterine fibroids are not a life threatening disease such as 
cancer but an underestimated health problem with a tremendous 
impact on a woman´s quality of life. That is the area to make a point. 
You are offering a non-surgical minimal-invasive treatment, which 
is highly effective and safe. Ideally, a patient story will transport 
the information you want to deliver. If you already treat patients by 
UFE, one of your former patients may be willing explain how she 
experienced the procedure and the benefits to her personally, while 
you cover background and technical aspects. It is best not to criticise 
gynecologists for not informing patients about the UFE since they 
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are the primary care givers and also your best friend in difficult cases. 
It is a good strategy to have one of your cooperating gynecologists 
make a positive statement.
Patient groups and forums
Patient organisations and „self-help groups“ are an established 
element of the health care system in many countries. A further 
development of this is the patient internet forum. They provide easy 
way for women to get in contact with other fibroid sufferers and give 
each other psychological and emotional support. This can be useful 
as it may take a few months before the benefits of the treatment are 
felt by the patient. The moderator of a good forum will censure any 
attempts by members to give each other medical advice or influence 
choices, but will encourage women to research their options and 
to take a proactive role in their own health care, for example by 
actively seeking out a gynaecologist who will give them a referral to 
your department. Please find some two examples, one U.S. and one 
German forum below. If there is no patient forum in your language 
to which you can refer patients, you might encourage one of your 
patients to start one. Many of the women choosing UFE today are 
highly educated, professional women who will have the necessary 
skills to start and moderate a forum.
http://de.groups.yahoo.com/group/myome/
http://health.groups.yahoo.com/group/uterinefibroids/
From the CIRSE Clinical Practice in Interventional Radiology, Volume I
1. Chrisman HB, Basu PA, Omary RA. The positive effect of targeted 
marketing on an existing uterine fibroid embolization practice. J 
Vasc Interv Radiol. 2006 Mar;17(3):577-81.

2. Chrisman HB, Smith SJ, Sterling KM, Vogelzang R, Bonn J, Andrews 
RT, Worthington-Kirsch RL, Goodwin SC, Lipman JC, Siskin GP, 
Hovsepian DM. VI. Uterine fibroid embolization: developing 
a clinical service. Tech Vasc Interv Radiol. 2002 Mar;5(1):67-76. 
Review.

3. Reekers JA. Uterine artery embolization: what the others say.... 
Cardiovasc Intervent Radiol. 2004 Jul-Aug;27(4):305-6.

104.3
How to attract patients for vertebroplasty

A. Gangi; 
Dept. of Radiology B, Hôpital Civil, Strasbourg, France.

Learning Objectives 
1. To learn the major role of modern diagnostic imaging as a key 
factor to select and direct the patient to the IR suite

2. To learn the key messages to the GP about vertebroplasty
3. To learn the key messages to orthopedist-rhumato-oncologists 
about vertebroplasty

No abstract available

104.4
How to attract patients for PVD interventions

T. P. Murphy; 
Department of Diagnostic Imaging, Rhode Island Hospital, Providence, 
RI, United States.

Learning Objectives 
1. To learn the major role of modern diagnostic imaging as a key 
factor to select and direct the patient to the IR suite.

2. To learn the key messages to the GP about IR in PVD.
3. To learn the key messages to the cardiologist-internist in PVD.
PVD is a prevalent disease in older individuals with lower extremity 
PVD present in 5% of those over 50, 10% over 60, and 20% over 70 by 
ankle brachial index. With the number of individuals in the U.S. over 
the age of 65 expected to double in the next 20 years, there will be an 
increased need for medical and interventional management of PVD. 
It is very likely that in the future, there will be inadequate numbers of 

vascular specialists to care for all of these individuals, even counting 
those of all specialties.
What is happening in the U.S. with regard to delivery of interventional 
revascularization services? Using the CPT procedure code 37205, 
which is for stent placement in the first peripheral vessel, the overall 
volume increased 2.4 fold from 45,073 to 108,450 procedures between 
2000 and 2006. Comparing 2000 to 2006, there was a 680% increase 
by vascular surgeons, a 177% increase by cardiologists, and a 34% 
by radiologists. This may over-emphasize the annual PVD volume 
by radiologists since 37205 is also used for venous stent placement, 
where the radiologists probably have considerable market share. As 
of 2006, radiologist submitted 28% of the 37205 codes, compared 
with 37% by cardiologists and 27% by vascular surgeons.
Growth among surgeons has been at a compounded annual rate of 
30.3% since 2000. Radiologists’ market share decreased from 49 to 
28%, and vascular surgeons market share increased from 10 to 27%.
Where do PVD referrals start? Radiologists CAN compete for PVD 
patients, but can only do so if they have clinical offices and accept 
referrals for disease management and not just for procedures. Once 
that is in place, calling on potential referring doctors to recommend 
services is possible. Who should be called? Many peripheral arterial 
disease referrals start in primary care or general cardiology offices. 
In the U.S., the primary care doctors are often independent, whereas 
many general cardiologists are in practice with interventional 
cardiologists and have personal or economic pressures to send them 
to their partners. But note that many patients with lower extremity 
arterial insufficiency are referred to vascular specialists from 
endocrinologists or podiatrists.
A number of „collateral“ or non-personal marketing or practice 
promotion aids are available, for example through SIR. Some of them 
include brochures dedicated to particular diseases, web pages, and 
letters. Personal outreach works best, and usually the best is either face 
to face or telephone contact doctor to doctor. Occasionally, practices 
may let you give brief lectures with a few slides during breakfast or 
lunch. In our practice, our marketing people arrange to bring the food! 
It is important to note that whatever outreach efforts you undertake 
have to be ongoing. The goal is to insinuate yourself into the medical 
community as a regular contributing high profile member and that is how 
people will remember you and possibly think of you when considering 
a referral. A good rule of thumb is to try to keep relationships in place 
with about 6 offices for each doctor--half podiatry/endocrine and half 
important primary care doctors.
Differentiate yourself from competition. Here are some ways you can 
do that:
-  Superior catheter skills
-  "First do no harm" bias
-  Developers of all catheter techniques and technologies
-  Guidewire catheter placement, angioplasty, stents, drug-elution, etc.
-  Catheter procedures as a vocation
-  Gamut of vascular procedure skills, devices
-  Chronic arterial occlusions, portosystemic shunt, intracerebral 
thrombolysis and angioplasty, venous thrombolysis

-  Be positive/talk about yourself
-  What If I Already Lost PVD?
-  You can get it back
-  Does your referring community even know that you have been 
cut out of caring for their patients?

-  Send out collateral material
-  Letters, brochures
-  Meet with ALL local podiatrists and endocrinologists, SOME local 
internists

-  Sample PVD Outreach Program
-  Pick 5 internists offices and ALL podiatry/endocrinology offices
-  Send letters/brochures ~quarterly
-  Educate and differentiate
-  Lunch-and-learn or breakfast-and-learn
-  Focus, stay on message
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-  Ask them point blank for referrals
-  Follow-up with them if they don’t follow-up with you!
-  What to accomplish at „Lunch and Learn“
-  Limited number of topics (one)!!
-  Formal lectures are not as important as discussion
-  An ongoing process
-  Highlight your office/clinical services
-  Learn what their needs are (what can you do for them?)
-  Educate and Differentiate
Academic Centers
-  Do all of the above, plus:
-  Tell your hospitals that you are not complying with ACGME 
training requirements and enlist their support

-  PVD: A New Opportunity
-  Brand new start on PVD
-  WE have the conservative bias, training, clinical and technical 
skills to serve PVD patients best

-  Patients MUST have access to IRs
Conclusions
-  PVD is a prevalent disease with not enough skilled practitioners!
-  They enter the system through offices
-  Personal process, ongoing efforts
-  Focus on endocrinology and PVD
-  Serve your referring doctors and patients well!!

Foundation Course
Interventional Oncology: liver metastasis
201.1
Epidemiology and diagnosis

T. K. Helmberger; 
Institut für Diagnostische und Interventionelle Radiologie und 
Nuklearmedizin, Klinikum Bogenhausen, Munich, Germany.

Learning Objectives 
1. To define epidemiology of colorectal cancer metastases useful 
for the IR with emphasis of incidence and recurrence of the liver 
disease.

2. To discuss non invasive clinical, biologic and imaging arguments 
that allow diagnosing liver metastasis.

3. To discuss what the optimal work-up is before interventional 
treatment.

Colorectal cancer (CRC) is the second most frequent cancer in 
Europe accounting for 13% of all incident cancer cases and presents 
the second most frequent cause of cancer mortality with 11.9% of 
annual deaths. The overall prognosis is determined by the extent of 
local and metastatic tumour spread. Stage dependent the estimated 
5-year survival rates range from nearly 90% in stage I disease (Dukes’ 
A) to less than 10% in patients with metastatic disease (Dukes’ D).
The proportion of patients with synchronous liver metastases is up 
to 25%, while 50-70% of CRC patients will develop metachronous 
liver metastases after surgical treatment of the primary tumor. The 
reported 5-year survival rate after resection of hepatic metastases 
ranges from 25 to almost 40%.
Nevertheless, in total, the majority of patients will not be suitable 
for primary resection of hepatic metastases. On the other hand, 
treatment of metastases became a more complex interdisciplinary 
issue incorporating classic oncological treatments and minimal-
invasive therapies as e.g. local thermal ablation or even selective 
internal radiation therapy. Identifying the right patient for the 
right treatment adequate information on the number, the size and 
localization of potential metastases together with information on 
extrahepatic tumor spread is mandatory. For diagnostic work-up of 
the liver, different modalities as ultrasound, computed tomography 
(CT), magnetic resonance imaging (MRI) and different methods of 
nuclear medicine can be applied. The most widely used algorithm 

includes transabdominal ultrasound and biphasic contrast enhanced 
CT. In crucial cases, contrast enhanced MRI and FDG -PET (CT) might 
be necessary for proper therapeutical stratification of the specific 
patient. Since the therapeutical algorithms are getting more and 
more customized to the specific patient, explicit knowledge of the 
potential of each imaging modality is mandatory to provide an 
effective diagnostic processing.

201.2
Essentials of medical treatment and surgery

O. Soubrane; 
Service de chirurgie, Hôpital Cochin, Paris, France.

Learning Objectives 
1. To present indications and results of surgery for liver metastases 
from CRC.

2. To present indications and results of medical therapy for liver 
metastases from CRC.

3. To discuss combined strategies to allow an initially non resectable 
patient to become a surgical candidate.

To date, liver resection remains the gold standard treatment for 
resectable liver metastases. Five year survival rates of patients who 
underwent curative liver resection range from 28 to 58 %. However, 
recent improvements in the care of patients with colorectal liver 
metastases (CLM) are mainly due to better treatment strategies. 
These patients benefit not only from an aggressive surgical approach 
but also from recent advances in chemotherapy.
Introduction of new drugs of chemotherapy has dramatically 
improved survival and response rates in patients with advanced 
colorectal cancer. The most effective cytotoxic agents, such as 
oxalipatin and irinotecan, may induce a tumour response in 40 to 
50% of patients. In addition, the combination of targeted therapies 
(bevacizumab and cetuximab) with conventional chemotherapy 
regimens increases the response rate to up to 60%.
Most patients who underwent liver resection for CLM received 
preoperative chemotherapy. Even though the concept of resectability 
is not well defined, nearly 80% of patients are considered to have 
unresectable disease at the time of diagnosis. In these patients, 
chemotherapy is administered in a palliative intent but improvement 
of the efficacy of chemotherapy has allowed increasing the number of 
patient candidates to a curative resection. Furthermore, in patients with 
resectable liver metastases, perioperative chemotherapy has recently 
been reported to improve survival rates following liver resection.
On the other hand, if benefits of neoadjuvant chemotherapy are 
widely admitted, its use may also impair the results of surgery. For 
instance, resection of resectable CLM may be compromised by tumor 
progression while on preoperative chemotherapy. Furthermore, 
chemotherapy may also induce a complete disappearance of targeted 
liver metastases on imaging investigations. Finally, chemotherapy 
is associated with pathologic changes of non tumourous liver 
parenchyma that might increase the risk of liver resection.
In order to increase the number of surgical candidates among patients 
with initially unresectable CLM, aggressive surgical strategies have 
been developed. In patients who received a prolonged preoperative 
chemotherapy, postoperative liver function after major liver 
resection has become of major concern. The safety of extensive liver 
resection has improved by using the regenerative capacity of the 
liver with preoperative right portal vein embolization and the two 
stage strategy. Finally, intraoperative radiofrequency ablation can be 
used in combination with liver resection to treat lesions located in 
the remnant liver in patients with multiple bilobar liver metastases. 
In conclusion, the combination of more effective chemotherapy 
regimens and aggressive surgical approach has allowed pushing back 
the frontiers of liver resection for initially unresectable colorectal 
liver metastases.
1. Abdalla EK, Vauthey JN, Ellis LM et al. Recurrence and outcomes 
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Surg 2004; 239:818-825.

2. Douillard JY, Cunningham D, Roth AD et al. Irinotecan combined 
with fluorouracil compared with fluorouracil alone as first-
line treatment for metastatic colorectal cancer: a multicentre 
randomised trial. Lancet 2000; 355:1041-1047.

3. De Gramont A, Figer A, Seymour M et al. Leucovorin and 
fluorouracil with or without oxaliplatin as first-line treatment in 
advanced colorectal cancer. J Clin Oncol 2000; 18:2938-2947.

4. Hurwitz H, Fehrenbacher L, Novotny W et al. Bevacizumab plus 
irinotecan, fluorouracil, and leucovorin for metastatic colorectal 
cancer. N Engl J Med. 2004; 350:2335-2342.

5. Adam R, Delvart V, Pascal G et al. Rescue surgery for unresectable 
colorectal liver metastases downstaged by chemotherapy: a 
model to predict long-term survival. Ann Surg 2004; 240:644-657.

6. Nordlinger B, Sorbye H, Glimelius B et al. EORTC Gastro-Intestinal 
Tract Cancer Group; Cancer Research UK; Arbeitsgruppe 
Lebermetastasen und-tumoren in der Chirurgischen 
Arbeitsgemeinschaft Onkologie (ALM-CAO); Australasian Gastro-
Intestinal Trials Group (AGITG); Fédération Francophone de 
Cancérologie Digestive (FFCD). Perioperative chemotherapy with 
FOLFOX4 and surgery versus surgery alone for resectable liver 
metastases from colorectal cancer (EORTC Intergroup trial 40983): 
a randomised controlled trial. Lancet 2008; 371:1007-1016.

7. Zorzi D, Laurent A, Pawlik TM et al. Chemotherapy-associated 
hepatotoxicity and surgery for colorectal liver metastases. Br J 
Surg 2007; 94:274-286.

8. Rubbia-Brandt L, Audard V, Sartoretti P et al. Severe hepatic 
sinusoidal obstruction associated with oxaliplatin-based 
chemotherapy in patients with metastatic colorectal cancer. Ann 
Oncol 2004; 15: 460-466.

201.3
Percutaneous ablation techniques

J. Tacke; 
Institut für Röntgendiagnostik, Klinikum Passau, Passau, Germany.

Learning Objectives 
1. To define indications and results for ablative techniques in liver 
metastasis.

2. To discuss optimal follow-up strategy after RFA.
3. To present prognosis factors of survival after RFA of liver 
metastases.

Background: Surgical resection, which is possible in up to 25% of all 
cases with hepatic metastases, is rated as the gold standard therapy 
for colorectal metastases. On optimum conditions, the 5-year survival 
rate is 39%. Depending on the tumor location, even small metastases 
may enforce resection of up to 50% of liver parenchyma may be 
necessary. Moreover, the rate of metastatic recurrence is over 50% 
within 3 years and perioperative morbidity and mortality increase 
significantly in repetitive surgery.
Indication: Up to date there is no evidence based and interdisciplinary 
accepted consensus on indication for RFA. However, from literature 
and retrospective data it is good clinical practice to aim for total 
tumor necrosis (e.g. R0-situation). To achieve this, there should exist 
no active extrahepatic tumor activity. Metastasis should be limited 
to liver only, the number of all metastastasis should not exceed 5 and 
the biggest should be <3.5 cm in diameter. If there is only one lesion, 
this may be <5 cm in diameter. RFA at extrahepatic disease needs an 
individual interdisciplinary consensus.
Imaging and follow-up: As metastases cannot be felt by fingers, 
optimum and high resolution imaging less than 14 days old is 
mandatory. There is no evidence if MRI or multislice is better. However, 
high quality multiphase contrast enhanced imaging with slice 
thickness <5 mm and multiplanar reformation is required. Follow-up 

should be performed with the same modality as pre-interventional. 
It is common sense to do controls after 4 weeks and every 3 months 
within the first year and 6 month intervals in the following.
Results: Under excellent imaging conditions, both percutanenous as 
well as laparoscopic RF ablation may yield in 5-years survival rates 
of 30 to 41% in cohorts of 70 to 100 patients in single center studies 
from several European countries. The low local recurrence rate (0 to 
2% in lesions below 3 cm in diameter) challenges results obtained by 
resective treatment like conventional surgery. Although prospective 
randomized comparative studies are still lacking, the latest results 
show the potential of minimally invasive thermal ablation, which do 
not hinder any additional antitumor treatment like modern systemic 
chemotherapy. Thus, it seems to be time for a more aggressive 
interventional treatment strategy in patients with limited metastatic 
colorectal disease.

201.4
Intra-arterial therapy

R. Salem; 
Radiology, Northwestern University, Chicago, IL, United States.

Learning Objectives 
1. To present various options of intra-arterial therapy for liver 
metastases including intra-arterial chemotherapy through 
implanted ports, TACE and radioembolization.

2. To discuss the results of intra-arterial chemotherapy through 
implanted ports, TACE and radioembolization.

3. To summarize possible indications for intra-arterial therapy.
Treatment options for liver tumors that cannot be resected are based 
on trans-arterial techniques. The majority of these techniques are 
based on bland or chemoembolization. 90Y microspheres represent 
an extremely promising alternate trans-arterial option. Although 90Y 
microsphere therapy has only recently gained increasing awareness 
and clinical use, there is ample data that supports its use for both 
primary and metastatic liver tumors. During the past five years, 
numerous studies involving larger cohorts, randomized trials and 
90Y microspheres in combination with other systemic and liver 
directed therapies have provided evidence of the safety and efficacy 
of 90Y therapy for the treatment of both primary and metastatic 
liver disease. New applications for 90Y therapy in selective lobar/
segmental infusion with the intent of preserving functional liver 
reserve and downstaging to resection, radiofrequency ablation, and 
liver transplantation are also being explored. Worldwide, 90Y therapy 
is being utilized at several centers for all tumor types including HCC 
and metastatic colorectal, breast, and neuroendocrine tumors. 
Response rates range between 35-50% by imaging and up to 90% 
by functional imaging (PET). Based on encouraging results with 
90Y therapy in metastases other than colorectal, such as breast and 
neuroendocrine, several directions for future clinical applications are 
also warranted. 90Y therapy in combination with radio-sensitizing 
agents and growth factor inhibitors present opportunities to evaluate 
its application in combinatorial treatment paradigms.
This presentation will focus on patient selection criteria, basic 
angiographic anatomy and preprocedural techniques, methods 
of calculating activity and dose, expected toxicities and methods 
to mitigate them, introduce the role of CT angiography, discuss 
combination therapies with Y90 (chemotherapy, RFA) and “radiation 
segmentectomy” or “radiation lobectomy”. Long-term outcomes will 
also be addressed.
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Special Session
The diabetic foot
202.1
Future impact of diabetic vascular disease

M. Edmonds; 
King‘s College Hospital NHS Trust, King‘s Diabetes Centre, London, 
United Kingdom.

Learning Objectives 
1. To describe the current epidemiological data on diabetes burden.
2. To describe its incidence in terms of diabetic foot treatment.
3. To review the new technique of treatment of diabetes (pump, islet cell).
The prevalence, incidence, and mortality from all forms of 
cardiovascular disease (CVD) including myocardial infarction 
(MI), cerebrovascular disease, and peripheral vascular disease are 
markedly increased in persons with diabetes compared with those 
without diabetesi. Excess risk for CVD extends to both type 1 and 
type 2 diabetes. Furthermore, excess risk of CVD and subclinical 

atherosclerosis occurs in states of impaired glucose homeostasis 
and insulin resistance. The relative excess risk for CVD is 2- to 8-fold 
higher in persons with diabetes than in non-diabetic individuals of 
similar age, sex, and ethnicity. For people with diabetes, absolute 
rates of CVD increase with age and are higher in men than in women. 
When compared with sex-matched individuals without diabetes, 

the relative risk is higher in women than in men. The increased risk 
for diabetes associated CVD can begin even before onset of the 
disease and increases with age and diabetes duration. The increasing 

diabetes incidence is reflected in increased proportions of diabetic 
populations developing CV complications as they age. As diabetes 
is developing in younger individuals, the proportion of persons with 
diabetes affected by CVD will continue to increase. Unless effective 

preventive strategies are put into place, the burden of diabetes-
related CVD will rise progressively. 

Peripheral arterial disease (PAD) prevalence is high in type 2 diabetic 
patients. An ankle-brachial pressure index <0.9 was found in 539 (21.1%) 
of 5229 newly diagnosed diabetic patients. Claudication was present in 
187 (7.3%)ii. At least 20% of all type 2 diabetic patients have impaired 
perfusion of the lower extremityiii and in the Eurodiale study almost all 
patients with PAD and foot ulcers, also had neuropathyiv. Infection was 
also a major complication. In addition to the classic atherosclerotic arterial 
changes with the development of plaques and associated subintimal 
calcification, arterial disease in diabetes demonstrates a typical pattern 
of medial arterial calcification. Non-traditional cardiovascular risk 
factors may be involved in the development of PAD in type 2 diabetes. 
In a multivariate analysis of 1610 diabetic patients with ankle-brachial 
pressure index <0.9, age, male sex, smoking, high pulse pressure, low 
GFR, high fibrinogen levels, and previous CV events were independent 
risk factors for PADv.
Diabetes affects the pattern of disease expression. PAD in diabetes 
is extremely diffuse. Particularly affects the distal arteries, especially 
the tibial arteries with high prevalence of long occlusionsvi. It is 
strongly associated with femoro-popliteal and tibial disease whereas 
smoking and hypertension is associated with more proximal 
disease in the aortoiliofemoral arteries. Diagnosing PAD is of clinical 
importance for two reasons. The first is to identify a patient who has a 
high risk of subsequent MI or stroke regardless of whether symptoms 
of PAD are present. The second is to elicit and treat symptoms of PAD, 
which may be associated with functional disability and limb loss. 
Peripheral arterial disease (PAD) has a major impact in diabetesvii. 
The true prevalence of PAD in people with diabetes is difficult to 
determine. As most patients are asymptomatic, many do not report 
their symptoms, screening modalities have not been uniformly 
agreed upon, and pain perception may be blunted by the presence 
of peripheral neuropathy. Thus, a patient with diabetes and PAD may 
be more likely to present with an ischemic ulcer or gangrene than 

a patient without diabetes. However, even for the asymptomatic 
patient, PAD is a marker for systemic vascular disease involving 
coronary, cerebral, and renal vessels, leading to an elevated risk of 
events, such MI, stroke, and death.
Recent advances have been made in the management of diabetes. A 
new islet cell transplant technique has shown promise in people with 
type 1 diabetes using the Edmonton protocol. Islet transplantation 
with the use of the Edmonton protocol can successfully restore 
long-term endogenous insulin production and glycaemic stability in 
subjects with type 1 diabetes mellitus and unstable control, but insulin 
independence is usually not sustainable. Persistent islet function even 
without insulin independence provides both protection from severe 
hypoglycemia and improved levels of glycated hemoglobinviii.
Continuous subcutaneous insulin infusion (CSII) therapy makes use of 
an external pump that delivers insulin continuously from a refillable 
storage reservoir by means of a subcutaneously placed cannula. 
The pump can be programmed to deliver a basal rate of insulin 
throughout the day, with higher infusion rates triggered by the push 
of a button at meal times. This may be a bolus or over a period of 
time, and it can also deliver different basal rates of insulin at different 
times of the day and night.
1. Howard BV et al. Prevention Conference VI: Diabetes and 
Cardiovascular disease: Circulation. 2002;105(18):e132-7.

2. Faglia E et al. SCAR (SCreening for ARteriopathy) Study Group. 
Screening for peripheral arterial disease by means of the ankle-
brachial index in newly diagnosed Type 2 diabetic patients. 
Diabet Med. 2005;22:1310-4.

3. Beks, P.J. et al. Peripheral arterial disease in relation to glycaemic 
level in an elderly Caucasian population: the Hoorn study. 
Diabetologia 1995; 38: 86-96.

4. Prompers, L. et al. High prevalence of ischaemia, infection and 
serious comorbidity in patients with diabetic foot disease in 
Europe. Baseline results from the Eurodiale study. Diabetologia 
2007; 50: 18-25 2007.

5. Bianchi C et al. Non-traditional cardiovascular risk factors contribute 
to peripheral arterial disease in patients with type 2 diabetes. 
Diabetes Res Clin Pract. 2007 ;78:246-53. Epub 2007 May 10.

6. Graziani L et al. Vascular involvement in diabetic subjects with 
ischemic foot ulcer: a new morphologic categorization of disease 
severity. Eur J Vasc Endovasc Surg. 2007;33:453-60. Epub 2006 Dec 29.

7. Consensus Statement .Peripheral Arterial Disease in People 
With Diabetes. American Diabetes Association. Diabetes Care 
2003;26:3333-3341.

8. International Trial of the Edmonton Protocol for Islet 
Transplantation. NEJM 2006;355:1318-1330.

202.2
Clinical management

N. Schaper; 
Academic Hospital Maastricht, Maastrich, Netherlands.

Learning Objectives 
1. To teach the basics of clinical examination and care of the diabetic foot.
2. To describe the concept of diabetic foot clinic.
3. To review the indication of arterial imaging of the diabetic foot.
Introduction
Diabetic foot ulcers are one of the most feared complications of 
diabetes, resulting in a high burden of disease for both the patient 
and the health care system. It is estimated that approximately 25% of 
all diabetic patients will develop a foot ulcer and that 1 in 15 will lose 
(part of) their leg1. These ulcers tend to heal slowly; during this period 
patients need intensive treatment, are limited in mobility and have a 
marked loss in quality of life. In the past the foot was the Cinderella 
in diabetes care and diabetes research, but this relative neglect, by 
both doctor and patient, has clearly changed in the last decade. In 
particular, the founding of the multidisciplinary International Working 
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Group of the Diabetic Foot (IWDGF) has resulted in the production 
of evidence based, international, guidelines on the management 
of diabetic foot ulcers2, 3. With such an integrated and systematic 
approach, 45 to 85% of all lower leg amputations can be avoided1.
Pathogenesis
Diabetic foot ulcers are usually caused by a combination of factors. In 
more that 60% of the patients, the ulcer is caused by the combination of 
polyneuropathy, deformities and a minor trauma (frequently ill-fitting 
shoes)4. The vast majority of patients with a foot ulcer have diabetic 
neuropathy, which results in loss of sensation, muscle weakness 
and autonomic neuropathy. Due to the motor weakness and foot 
deformities, the foot is abnormally loaded during walking. But, due to 
the loss of protective sensation, the patient does not feel any warning 
symptoms with a poorly healing ulcer as the final result.
The presence and severity of peripheral arterial disease (PAD) is one of 
the major determinants of the outcome of diabetic foot ulcers. Of all 
patients with a foot ulcer, approximately 10% have a ischemic ulcer, 
30-40% have a neuro-ischemic ulcer and the rest have a neuropathic 
ulcer1, 5. Although there are no major differences in the histology 
of PAD between diabetic and non-diabetic patients, PAD in diabetes 
does have specific characteristics6. The proximal vessels are relatively 
spared, with extensive, diffuse and usually bilateral lesions in the 
vessels of the lower leg. The foot arteries are frequently spared. The 
media of the vessels is frequently calcified (Mönckeberg’s sclerosis) 
due to autonomic neuropathy. It should be noted that this media 
calcification does not lead to loss of lumen diameter and therefore 
does not affect tissue perfusion. Only a minority of patients have 
intermittent claudication and due the neuropathy many have no rest 
pain despite the presence of severe ischemia.
The majority of foot ulcers will become infected during their course 
and infection is a major cause for a lower leg amputation. In particular, 
the combination of infection and PAD is associated with a poor 
prognosis and should be seen as a medical emergency. However, 
due to neuropathy and ischemia, patients can have few local signs 
or symptoms, such as pain or redness. Moreover, in >50% of patients 
with a deep foot infection, systemic sings of infection, such as fever, 
leucocytosis or elevated CRP, are absent1. The foot consists of several 
compartments and once a deep compartment is infected the intra-
compartmental pressures will rise due to oedema, resulting in a 
vicious circle of capillary failure, necrosis and progressive infection.
Examination
As discussed above history is of limited value. The presence of 
neuropathy, abnormal biomechanical loading of the affected area, 
infection and the depth of an ulcer can usually be determined with a 
relative simple, standardised, examination2.
Determining the presence and severity of PAD is frequently more a 
clinical challenge and the vascular work-up is based on the following 
steps:
1. Determination of the presence of PAD;
2. Estimation of the impact of the PAD on tissue perfusion and 

wound healing potential; and
3. If spontaneous wound healing is deemed unlikely, an anatomical 
diagnosis should be made and potential revascularisation options 
should be defined.

Clinical examination is of some value in determining the 
presence of PAD when both foot pulses are present the 
chance of significant PAD is limited. However, severe lower 
leg stenoses can be observed in patients with palpable foot 
pulses7. Moreover, the intra- and inter-observer variability 
of this examination is at not optimal. Non-invasive vascular 
assessment plays therefore an important role in the 
vascular work-up. Unfortunately, determination of the 
Doppler ankle pressure is of limited value as Mönckeberg’s 
sclerosis can lead to a falsely elevated ankle-brachial 
index. Therefore, determination of toe-pressures or trans-
cutaneous pressure of Oxygen (tcpO2) is in many cases 
more helpful7. When toe-pressure or tcpO2 pressures are 

<30 mmHg, the chance of healing is low and angiography 
should be considered2. However, given the limitations of 
these techniques, angiography should always be considered 
in any ulcer that does not heal within 4-6 weeks despite 
optimal therapy. When angiography is performed it is 
essential that both inflow and outflow are adequately 
visualized; inadequate visualisation of foot arteries can 
result in unnecessary lower leg amputations. 
Treatment
Treatment of diabetic foot ulcers is based on relative simple 
set of principles and with such a structured approach 
healing rates of more than 70% should be obtained.
Restoration of impaired tissue perfusion
Pharmacological treatment is, at the most, of very limited 
value and in all patients with signs of ischemia and a 
poorly healing ulcer, a revascularisation procedure should 
be considered7. Aorta-iliac pathology can frequently be 
treated with endovascular procedures. Long-term patency 
rates of endovascular procedures below the groin have a 
poorer outcome and in many patients with distal lesions 
the choice will be between a surgical bypass procedure, an 
endovascular procedure or a combination of both7. Due to 
the distal localisation of the disease very distal bypasses, 
sometimes up to the foot, are frequently necessary. Long-
term outcome of these bypasses is similar to non-diabetic 
patients, with limb-salvage rates of 75-85% after 5 years1, 
2, 7. Recent reports from single centres with a high level 
of experience suggest that also excellent results can be 
obtained with distal recanalisations8. Although the chance 
of re-occlusion is high in the long-term, such a procedure 
is frequently sufficient to restore blood flow temporarily, 
enabling treatment of infection and healing of an ulcer in 
6-8 weeks. Once the ulcer has healed, blood flow can be 
sufficient to keep the skin intact, despite the development 
of a re-occlusion, when adequate preventive measures, 
such as adequate shoes, are taken.
Treatment of infection
In case of a superficial ulcer, oral antbiotics will usually 
suffice. Surgical drainage with decompression of the 
infected compartment is frequently necessary in patients 
with a deep foot infection1. These patients are treated with 
intra-venous broad-spectrum antibiotics until the results of 
culture are known. Prognosis of patients with combination 
of infection and PAD is particularly poor; both infection and 
ischemia should be treated aggressively in these patients5.
Biomechanical relief
Specific measures to protect the ulcer from external forces 
are usually necessary as protective sensation is absent 
in the majority of patients. In plantar ulcers, this can be 
achieved by using a total contact cast and in ulcers on 
other locations shoe adaptations or special orthoses can 
result in sufficient pressure relief to enable healing2, 3.
Wound care and treatment of comorbidities/diabetes
Once infection is treated, perfusion is restored and 
biomechanical relief is obtained, the wound should be 
treated at least once a week with mechanical removal of all 
necrotic tissue. In this phase, it is also essential to create 
an optimal milieu for wound healing, with strict metabolic 
control of the diabetes, treatment of heart failure or poor 
nutritional state, etc.
Organisation of care
Treatment of foot ulcers and prevention of amputations 
require a structured, multidisciplinary approach. Multiple 
disciplines are involved such as internists, surgeons, 
podiatrists, intervention radiologists, specialised 
shoemakers, etc. In each hospital, a well coordinated 
structure has to be present in which the role of the 
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different team members is clearly defined. Several studies 
have shown that with such a multidisciplinary approach, a 
marked reduction in the number of lower leg amputations 
can be achieved. 
1. Cavanagh PR, Lipsky BA, Bradbury AW, Botek G. Treatment for 
diabetic foot ulcers. Lancet. 2005;366:1725-35.

2. International Consensus and Practical Guidelines on the 
Management and the Prevention of the Diabetic Foot. Apelqvist 
J, Bakker K, van Houtum WH, Nabuurs - Franssen MH, Schaper NC, 
Diabetes Metab Res Rev 2000; 16 (suppl 1): S84-92.

3. www.IWDGF.org.
4. Reiber GE, Vileikyte L, Boyko EJ, del Aguila M, Smith DG, Lavery 

LA, Boulton AJ. Causal pathways for incident lower-extremity 
ulcers in patients with diabetes from two settings. Diabetes Care 
1999;22:157-62.

5. Prompers L, Schaper N, Apelqvist J, Edmonds M, Jude E, Mauricio 
D, Uccioli L, Urbancic V, Bakker K, Holstein P, Jirkovska A, Piaggesi 
A, Ragnarson-Tennvall G, Reike H, Spraul M, Van Acker K, Van Baal 
J, Van Merode F, Ferreira I, Huijberts M. Prediction of outcome 
in individuals with diabetic foot ulcers: focus on the differences 
between individuals with and without peripheral arterial disease. 
The EURODIALE Study. Diabetologia. 2008;51:747-55.

6. Schaper NC, Kitslaar PJEM. Peripheral vascular disease in diabetes 
mellitus. In: International Textbook of Diabetes Mellitus-3rd 
Edition. Editors: DeFronzo R, Ferranninni E, Keen H and Zimmet P. 
J Wiley&Sons.

7. Norgren L, Hiatt WR, Dormandy JA, Nehler MR, Harris KA, Fowkes 
FG; on behalf of the TASC II Working Group. Inter-Society 
Consensus for the Management of Peripheral Arterial Disease 
(TASC II). J Vasc Surg. 2007;45(1 Suppl):S5-S67.

8. Faglia E, Mantero M, Caminiti M, Caravaggi C, De Giglio R, Pritelli 
C, Clerici G, Fratino P, De Cata P, Dalla Paola L, Mariani G, Poli M, 
Settembrini PG, Sciangula L, Morabito A, Graziani L. Extensive 
use of peripheral angioplasty, particularly infrapopliteal, in the 
treatment of ischaemic diabetic foot ulcers: clinical results of a 
multicentric study of 221 consecutive diabetic subjects. J Intern 
Med. 2002;252:225-32.

202.3
BTK: PTA/stenting

T. Rand; 
KH Hietzing, Vienna, Austria.

Learning Objectives 
1. To review the available material including stents, cutting balloon, 
and laser.

2. To discuss the results of BTK stenting in 2008.
3. To describe the endovascular strategy according to the lesion type.
Based on the TASC criteria (Trans Atlantic Inter-Society Consensus) 
and the AHA/ACC guidelines, patients with critical ischemia stage 
Fontaine III and IV (Rutherford IV-VI), with pain, ulcerations or 
gangreneous lesions due to arterial vascular malperfusion should 
be treated by endovascular or surgical methods. Without treatment, 
these patients have a high risk of undergoing amputation within the 
next 6 months. Current trends underline that an increasing number 
of patients will suffer from arteriovascular disesase, particularly due 
to the increasing number of diabetic patients. Patients are often in a 
critical stage and contraindications to surgery are frequent. On the 
other hand, endovascular procedures have shown to be very effective 
in this patient group, and rapid improvements regarding techniques 
and devices have been performed over the last few years.
Before planning an endovascular procedure of infrapopliteal arteries 
clinical investigations and imaging should be performed: location, 
lengths and number of lesions should be known for optimizing 
the strategy for the treatment. Lesions in the pelvic vessels should 
be evaluated since such potential proximal stenosis should also be 

treated to optimize the inflow to the leg. In the same way, the outflow 
situation should be clarified. Ultrasound can be used as an imaging 
modality; however, for a detailed anatomic overview, CT and MRI 
modalities have improved so much over the last years that the use 
of modern techniques may even give good information about below 
the knee vessels.
For endovascular treatment, angioplasty (PTA) has been the primary 
treatment. With the development of low profile balloon systems, 
these interventions may be performed with introducer sheaths down 
to 4 French, allowing a minimal traumatic access. Most frequently, 
an antegrade access is used; however, proximal lesions should be 
excluded in this case. Guide wires come down to sizes of 0.014` ,̀ 
allowing in almost all cases an atraumatic passage. Balloons are 
available from 2 mm size diameter. The newest developments try 
to minimize access size and balloon profiles. Balloon lengths vary 
from 2 cm upwards. One current innovation was the development of 
highly flexible, low profile balloon with a length up to 12 cm, allowing 
treatment of long distance lesions.
Regarding stents, there is an increasing number of trials with promising 
results regarding the use of stents below the knee. First investigations 
have been performed with the use of passive coated carbo stents. For 
short lesions (up to 3 cm), patency rates were higher compared to those 
lesions treated with angioplasty. In the meantime, several stent systems 
have been developed, which fit the treatment of infrapopliteal lesions, 
such as bare metal stents, active coated stents, and bioabsorbable 
stents, which for example are based on an alloy that is resorbed within 
66 days. Trials with these stents have been performed in indications of 
relatively short lesions and showed some advantage regarding patency 
rates and clinical improvement rates.
Other treatment options are so called “cutting balloons”, which are 
based on the cutting of the inner vessel wall by atheromes, which are 
placed on the outer side of the balloon. The idea behind is that the 
shear stress during angioplasty is reduced, which might also reduce 
neointimal proliferation, or just enables to crack even highly calcified 
lesions. These balloons need somewhat larger introducing systems 
and are also restricted to short diameter sizes and lesions.
Also, the so called “Cryoplasty” is based on the idea to reduce 
neointimal proliferation and induce apoptoses during balloon 
dilatation. With cryoplasty, balloons are cooled down to -10°, after 
being filled with fluid nitrogen dioxide.
Further percutaneous transluminal laserassisted angioplasty has 
been performed to treat infrapopliteal lesions. This process is based 
on photoablation. In most times however additional angioplasty 
is necessary. A potential advantage of thrombus reduction and a 
reduction of dissections are discussed.
For both angioplasty and stent application, results have shown a 
clear benefit for the patient regarding ulcer healing, reduction of the 
amputation rate and life quality. The latest studies show potential 
benefits in the use of stents, at least regarding patency rates and 
clinical improvement in the use for short and segmental lesions, and 
particularly good short term results. Regarding amputation rate, 
there are no definite results until now.
Conclusion: Angioplasty has become a routine treatment for stenosis and 
occlusions in infrapopliteal arteries. Stents have shown to be effective in 
short lesions. Innovative devices are in development. At the moment, 
medical evidence is based on relatively short term observations, which 
however indicate a high potential. The goals of treating infrapopliteal 
lesions must be clinical oriented, based on ulcer healing, clinical 
improvement and reduction of the amputation rate.
1. Ansel GM Sample NS, Botti III CF jr et al. (2004) Cutting balloon 
angioplasty of the popliteal and infrapopliteal vessels for 
symptomatic limb ischemia. Cath Cardiovasc Interv 61:1-4.

2. Dorros G Jaff M, Dorros AM et al. (2001) Tibioperoneal (outflow 
lesion) angioplasty can be used as primary treatment in 
235 patients with critical limb ischemia. Five year follow-up. 
Circulation 104:2057-2062.

3. Graziani L (2006) Devices and techniques for extreme 



Copenhagen 2008
145Special Sessions and Foundation Courses

Cardiovascular and Interventional Radiological Society of Europe

interventions below the knee. LINC 2006.
4. Laird JR, Reiser C, Biamino G, Zeller T (2004) Excimer laser 
assisted angioplasty for the treatment of critical limb ischemia. J 
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202.4
Concept of temporary bypass

J. Reekers; 
Department of Radiology, Academic Medical Centre, Amsterdam, 
Netherlands.

Learning Objectives 
1. To describe the concept of temporary bypass
2. To describe the technical results of endovascular treatment of BTK 
arteries in diabetics patients

3. To describe the clinical results of endovascular treatment of BTK 
arteries in diabetics patients

No abstract available

Special Session
Trauma
203.1
Imaging evaluation of the trauma patient

L. S. Fournier-Dujardin, O. Clement, Y. Maratos, G. Frija; 
Radiology Department, Hôpital Européen Georges Pompidou, Paris, France.

Learning Objectives 
1. To review the technique and results of CTA in trauma patients.
2. To review the classification of solid organ traumatic lesions.
3. To review the imaging strategy according to clinical presentation.
Introduction
Injured patients are considered as multi-trauma victims according to 
the mechanism of injury (fall of height >3 meters, speed of the vehicle 
> 50 km/h, context of drugs, expulsion of a vehicle, incarceration, 
death of co-passenger etc.) or the number of lesions, at least one 
being life-threatening. In France, major trauma is responsible for 350 
deaths/million inhabitants and is the first cause of death in young 
adults (<45 years old).
Initial imaging evaluation of these patients will depend on the 
techniques available and the haemodynamical state of the 
patient. Diagnostic examinations must be staged so that lifesaving 
interventions identified in the primary survey and resuscitation 
phases are not impeded. In our institution, an initial clinical evaluation 
is performed in the trauma room, which will determine one of two 
imaging work-ups.
Haemodynamically unstable patient: plain-film and US FAST 
protocol
The AP chest radiograph provides information on the presence of a 
haemothorax, pneumothorax, or pulmonary contusion. The AP chest 
radiograph also aids in the placement of chest and endotracheal 
tubes, which are critical to the resuscitation effort and the primary 
survey. However, sensitivity of anteroposterior chest radiography in 

identifying lung parenchymal injury remains low, with a high false 
negative rate.
The AP pelvis film can help confirm the presence of significant pelvic 
fractures, which are often the sites of haemorrhage that require 
external fixation and/or angiographic embolization for control.
Abdominal US is performed according to the FAST (Focused Assessment 
with Sonography in Trauma) protocol providing a quick overview of 
the intraperitoneal cavity to detect free fluid, an indirect sign of acute 
haemorrhage and injury to visceral organs requiring immediate 
surgery. US is readily available, requires minimal preparation time, 
and may be performed with mobile equipment that allows greater 
flexibility in patient positioning than is possible with other modalities. 
It may be performed by emergency staff (with limited experience in 
sonography), including non-radiologists or surgeons.
Four standard views are obtained:
-  transverse view of the subxyphoid region to diagnose pericardial 
effusion and injuries to the left lobe of the liver;

- longitudinal view of the right upper quadrant to show the right 
lobe of the liver, the right kidney, and the Morison pouch;

- longitudinal view of the left upper quadrant to show the left 
kidney, the spleen, and the space between them; and

- transverse and longitudinal views of the suprapubic region to 
depict the urinary bladder and rectouterine or retrovesical pouch.

A right and a left longitudinal thoracic view may be acquired to 
detect pleural effusion.
In expert hands, US may also be useful for the visualization of vessels 
for guidance during arterial and venous punctures in patients with 
hypotension, for the detection of pneumothorax and for control of 
correct tube placement and ventilation in endotracheally-intubated 
patients.
Overall, US is highly sensitive (>0.9) for the detection of free 
intraperitoneal fluid but not sensitive for the identification of organ 
injuries (0.4). The value of US is mainly limited by the percentage of 
organ injuries that are not associated with free fluid.
Haemodynamically stable patient: whole-body multidetector 
computed tomography (WBCT)
Studies examining the role of CT as an early screening tool in acute 
multisystem trauma have documented the effectiveness of CT in the 
management of haemodynamically stable patients. This diagnostic 
algorithm is opposed to the previously traditional imaging strategies 
where targeted CT was performed according to the clinical 
evaluation. Indeed, in the presence of head injury and decreased 
level of consciousness, the reliability of physical examination in the 
detection of intra-abdominal injury falls to 16%. Patients with trauma 
to two or more body parts (e.g., head and thorax, thorax and pelvis) 
are at increased risk of clinically occult injury.
Whole-body CT protocols are designed to provide rapid and complete 
assessment of those areas most frequently affected in the polytrauma 
setting: head, cranio-cervical junction, cervico-thoracic junction, chest, 
abdomen and pelvis. The aim is to detect as many of the existing injuries 
as possible at presentation, thus avoiding delay in diagnosis. It also 
allows the search for injury in a structured, disciplined fashion in order to 
minimize missed and overlooked injuries.
Acquisition protocol
In our institution, the CT protocol is as follows:
-  non-injected acquisition of head and cervical spine;
-  post-iv acquisition of thorax, abdomen and pelvis; and
-  reconstructions of the cervical, thoracic and lumbar spine in all 
three planes (bone algorithm).

If the patient is suspected of acute bleeding, unenhanced acquisitions 
of chest, abdomen and pelvis are performed before iv.
If an intra-abdominal collection is seen on the abdomen of pelvis 
images, a late-phase acquisition is performed to detect a lesion of 
the urinary excretory system.
Finally, if fractures of the skull base or of a lateral process of a cervical 
vertebra are observed, an arterial acquisition of head and neck vessels 
is performed to detect carotid or vertebral artery dissection.
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Clinical experience in our institution
WBCT is the standard imaging workup for the haemodynamically 
stable patient in our institution since 2002. Trauma victims are 
related to motor vehicle accidents or auto vs. pedestrian collisions, 
falls from great heights, stab wounds or firearms injuries or various 
others. In an initial 3-year evaluation of 550 patients, WBCT showed 
very high positive and negative predictive values >90% for each of 
the anatomical regions (head, spine, chest, abdomen, pelvis).
-  Head injuries were present in 38% of cases, including intra and 
extra-cerebral haematomas.

-  Spinal injuries were less frequent (18%) and in one case was 
responsible of a vertebral artery dissection, not diagnosed 
initially on the unenhanced series.

-  Chest injuries (38%) included pneumothoraces, mediastinal 
haematomas lung contusions and rib fractures.

-  Abdominal and pelvic injuries (27%), included contusion 
or laceration of the spleen and liver, renal trauma, and less 
frequently gut and mesenteric injuries or traumatic rupture of the 
bladder. In 13% of patients, a pelvic fracture was observed.

In our study, 30% of patients had lesions in one more anatomic 
region than that suspected clinically (and therefore would have been 
missed in the targeted-CT diagnostic algorithm).
False negative findings were observed in 7% of lesions, but only 1% of 
them would have resulted in a different patient management. These 
false negatives were due to 3 intestinal perforations, 2 intracerebral 
hemorrhage, 1 retroperitoneal hemorrhage, and 2 cases of dissections 
of the vertebral and the supra-clavicular arteries.
False positive findings were observed in 2% of lesions, including air 
in the supra-hepatic veins due to i.v. injection, a large ovarian cyst, an 
old cervical spine trauma.
Radiation exposure
Recent studies suggest that WBCT is associated with increased 
radiation exposure. One study showed that the irradiation is a 
maximum of 3-fold compared to the ‘conventional’ algorithms 
exclusively using conventional radiography and equal to the 
irradiation of the targeted diagnostic algorithm using conventional 
radiography and subsequent additional CT. This must be kept in 
mind, because though clinical evaluation underestimates lesions, 
WBCT-based imaging algorithms seem to result in a high rate of 
overtriage (30%).
Conclusion
There is an important discordance between the number of the actual 
injuries and the number of clinically suspected injuries. If the CT-scan 
is only performed in clinical suspect anatomic regions, the number of 
missed injuries is high (20 to 50% in the literature). We found out that the 
more serious the trauma, the more important is the discordance between 
the clinical and radiological evaluations and risk of occult lesions.
Therefore, a whole-body-CT scanner is performed in our institution if 
the patient is stable enough to be examined. If the patient is unstable, 
a combination of conventional radiography and FAST ultrasound 
protocol is performed.
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203.2
Solid organ embolization

J. Golzarian; 
Dept. of Interventional Radiology & Vascular Imaging, University of 
Minnesota, Minneapolis, ME, United States .

Learning Objectives 
1. To review indication technique and results of splenic embolization 
in trauma.

2. To review indication technique and results of liver embolization 
in trauma.

3. To review indication technique and results of kidney embolization 
in trauma.

During the past 10-15 years, there has been a clear trend among 
trauma surgeons towards the use of non-surgical approach to 
hemodynamically stable patients after blunt injury to the solid 
abdominal organs. However, there are still not well-defined criteria 
available to apply to these patients in order to determine who is 
best suited for nonoperative management and who will ultimately 
require surgery.
1. Splenic Artery:
The trend towards nonoperative management after splenic injury 
has significant benefits for this patient population. These include 
eliminating the risks for immediate and late complications associated 
with open surgery as well as preserving the immunologic functions 
provided by the spleen. Some important factors for the success of 
nonoperative management are patient age, injury severity score, 
neurological status, grade of injury on abdominal CT, and quantity 
of hemoperitoneum. There have been several CT-based classification 
systems for splenic injury, based on the morphologic grade of 
splenic injury and the amount of intraperitoneal hemorrhage, to 
guide therapy and predict success for nonoperative management. 
Contrast extravasation at CT was highly predictive of the need 
for embolization, regardless of the CT grade of injury. The role of 
diagnostic angiography in the evaluation of patients experiencing 
blunt splenic trauma remains controversial. A positive angiogram 
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is a strong predictor of nonoperative failure, necessitating the use 
of embolization or surgery to allow for continued splenic viability. 
Conversely, a negative angiogram can successfully predict the 
success of observation for these patients. DENT, et al recommend 
angiography for patients with persistent tachycardia despite fluid 
resuscitation, splenic vascular blush on CT, severe splenic injury on 
CT, or decreasing hematocrit that cannot be explained. Using these 
criteria, angiography was only necessary in 7% of patients with 
blunt splenic injury and, ultimately, the success of nonoperative 
management was similar to studies in which there was more liberal 
use of angiography.
In 1981, SCLAFANI first reported the splenic artery infusion of Pitressin, 
Gelfoam pledget embolization, and coil occlusion of the proximal 
splenic artery to treat splenic injury. The goal of embolization in the 
setting of splenic trauma is to reduce arterial flow to the spleen so 
that hemostasis can take place at the site of arterial injury. However, 
the importance of maintaining splenic viability must not be forgotten 
and, therefore, continued perfusion of splenic parenchyma from 
collateral vessels must also be maintained during a successful 
embolization procedure. Embolization can be performed either with 
distal embolization of the injured splenic artery branches or with 
a relatively nonselective approach with proximal embolization of 
the main splenic artery. In patients with identified bleeder, it often 
makes intuitive sense to select and embolize the injured branch. 
In the proximal embolization technique, the main splenic artery is 
embolized, beyond the origin of the dorsal pancreatic artery but 
proximal to the splenic hilum, with appropriately sized coils or plugs. 
Patients with multiple vascular injuries are candidates for either 
proximal coil embolization or combined therapy, which utilizes 
selective catheterization and embolization of the most significantly 
injured vessels followed by proximal coil embolization. In 1995, 
SCLAFANI, et al reported a nonoperative success rate of 83%, with 
a splenic salvage rate of 88% by performing angiography on every 
patient with a splenic injury who did not require urgent operation 
and proximally embolizing the main splenic artery of the 40% of 
patients who had evidence of splenic vascular injury on angiography. 
HAAN, et al reported their experience with 352 patients presented 
after blunt splenic trauma with 64% requiring immediate surgery. 
The remaining 36% of patients underwent splenic angiography. 
Patients with negative angiograms were observed. Embolization was 
performed in 32% of those undergoing angiography due to positive 
findings including contrast extravasation, arteriovenous fistula, or 
pseudoaneurysm. Of these, 8% required laparotomy for a splenic 
salvage rate of 92%, despite the presence of high-grade injuries 
in many of these patients. The authors confirm that embolization 
improved splenic salvage rates for all CT grades of injury, including 
grades 3-5. Their data also offers additional support for the use of 
embolization in patients with concomitant neurologic injury stating 
that angiography may be associated with a statistically and clinically 
significant decrease in mortality in patients with neurologic injury 
when compared with operative therapy.
A multicenter study found a 19% rate of major complications and 
23% rate of minor complications after splenic embolization. The 
most common complication, seen in 60% of patients, was blood 
loss or continued blood loss. True infection is rare but significant 
splenic infarction was common, with a rate of 20-27%. The vast 
majority of patients experiencing splenic infarction, however, were 
asymptomatic and able to continue being managed nonoperatively.
Following nonoperative management and splenic artery embolization 
for blunt splenic trauma, most patients typically require continued 
observation in a monitored setting since there continues to be a 
risk of bleeding or sepsis. It is generally accepted that these patients 
should be followed with abdominal CT until resolution of the injury 
is seen.
2. Hepatic artery:
MEYER, et al were the first authors recommending embolization in 
hemodynamically stable patient with simple parenchymal lacerations 

or intrahepatic hematoma, <250 cc of free intraperitoneal blood, 
no other significant intraabdominal injury, and availability of close 
monitoring of blunt liver trauma. The absence of associated injury 
must be determined with the use of abdominal CT since it has been 
estimated that 35% of patients may have associated injuries requiring 
surgery. When these criteria are utilized, it has been estimated that 80-
90% of all blunt liver injuries may be managed without laparotomy. 
Embolization has been shown to be an effective treatment to offer 
patients who respond to resuscitation but rapidly become unstable 
if resuscitation is withdrawn. Flush aortography is typically required 
before selective catheterization of the common hepatic artery, similar 
to that required before splenic artery catheterization. Even more so in 
the case of the hepatic arterial circulation is the potential for variant 
anatomy. Once the origin of the hepatic artery has been identified, 
selective catheterization can be performed. Contrary to splenic artery 
embolization for trauma, a more distal and selective embolization 
is often the goal when it comes to the treatment of hepatic arterial 
injury. However, in some situations, the embolization of the right or 
left hepatic artery might be necessary. In those situations, Gelfoam 
embolization can be performed with larger particles and torpedoes. 
Given the more distal nature of this embolization, microcatheters 
and microcoils are often required for these procedures, although 
success has been reported using a variety of embolic agents 
including Gelfoam, polyvinyl alcohol, and coils. Reports from 1977 
have demonstrated the effectiveness of embolization for patients 
experiencing blunt hepatic trauma. HAGIWARA, et al demonstrated 
that nonsurgical management of Grade III or IV using angiography and 
Gelfoam embolization was successful in all patients. They concluded 
in a prospective study that embolization should be used to manage 
hemodynamically stable patients in whom contrast-enhanced CT 
shows extravasation of contrast, even when the injury is severe. The 
success of hepatic artery embolization was also demonstrated by 
many other authors who successfully performed embolization on 
patients after blunt liver trauma who were considered stable after 
resuscitation.
Typically, follow-up CT scans have been performed to detect 
complications to document healing of the liver injury, and to guide 
patients’ activity restrictions after embolization. However, some 
have advocated a selective approach to the performance of follow-
up CT scans. In 95 patients with blunt hepatic injury, CIRAULO et al 
found that follow-up CT scans did not alter the decision to discharge 
stable patients with Grade I-III injuries. CUFF, et al also concluded that 
follow-up CT scans are unnecessary in stable patients with Grade I, II, 
or III injuries. Instead, the need for follow-up imaging should depend 
on the results of serial clinical evaluations with CT scans indicated 
in stable patients with persistent abdominal pain, sudden change 
in clinical examination, unexplained tachycardia, fever, jaundice, or 
decreasing hemoglobin.
Complications after embolization include delayed hemorrhage, 
hepatic necrosis, infection/sepsis, and biliary fistula. Fever is common 
after hepatic artery embolization.
3. Renal artery:
Accepted indications for surgery include avulsion of the renal pelvis, 
injuries to the vascular pedicle, and life-threatening hemodynamic 
instability while embolization can be considered in patients with 
continuous hematuria or massive hemorrhage due to renal vascular 
injury. As has been the case with the embolization of other solid 
organs, it is recommended that these procedures start with a 
nonselective abdominal aortogram. Variations in the number of 
arteries supplying one or both kidneys are numerous and therefore 
must be documented before attempts at selective catheterization are 
made. In addition, the angle of origin between the abdominal aorta 
and renal arteries will help guide catheter selection for catheterization. 
Aortography is also important to rule out traumatic disruption or 
dissection of the renal artery before selective catheterization is 
attempted. Embolization is typically performed as distal as possible, 
or as close as possible to the site of arterial injury, in order to minimize 
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the amount of devascularized renal parenchyma after the procedure. 
This typically requires the use of microcatheters and microcoils. 
Renal vascular injuries, caused by both blunt and penetrating 
trauma, can be effectively treated with arterial embolization from 
a superselective catheter position, resulting in organ salvage and 
tissue preservation. HAGIWARA, et al evaluated 46 trauma patients 
with evidence of renal injury on abdominal CT. Twenty-one of these 
patients had grade 3 or higher injuries and underwent angiography. 
One patient had venous extravasation and ultimately required 
surgery; this was the only patient in this series who required surgery. 
Eight patients demonstrated arterial extravasation and were treated 
successfully with embolization. Success with embolization has been 
demonstrated in hemodynamically unstable patients presenting 
with gross hematuria, active bleeding, and symptoms of shock. 
These patients are at risk for significant morbidity and mortality with 
surgery supporting the use of embolization during their care. It has 
been shown that in these patients, embolization can help control 
bleeding without nephrectomy. Embolization is also well suited 
to patients who are initially stable after trauma but who develop 
delayed bleeding over the course of days, weeks, or months. In these 
patients, the delayed bleeding is most likely due to the formation of 
a traumatic pseudoaneurysm or arteriovenous fistula, which is more 
common in patients experiencing penetrating trauma than blunt 
trauma. As they form, pseudoaneurysms can contact the collecting 
system, which can lead to the delayed hematuria often seen in these 
patients. These pseudoaneurysms can be successfully treated with 
selective embolization.
There are potential complications associated with the surgical 
management of patients with renal vascular injuries. These include 
azotemia and persistent hypertension, which may possibly require 
nephrectomy for management. At the present time, significant and 
persistent hypertension has not been reported after superselective 
renal embolization. The post-embolization syndrome that is 
commonly seen after solid organ embolization for other indications 
and consists of pain, leukocytosis, and fever is uncommon after 
selective renal artery embolization in the setting of trauma.

203.3
Embolization for pelvic trauma

O. M. van Delden; 
Dept. of Radiology, Academic Medical Center, University of Amsterdam, 
Amsterdam, Netherlands.

Learning Objectives 
1. To review the mechanics of pelvic trauma and the possible 
vascular lesions.

2. To review the technique of embolization in pelvic trauma.
3. To review the results of embolization in pelvic trauma.
Introduction: Pelvic fractures are frequently associated with significant 
hemorrhage, not only because of the fracture itself but also because 
pelvic trauma is often accompanied by visceral or thoracic injuries. 
Whether hemorrhage is associated with certain unstable fracture 
types (such as vertical shear injury, anterior-posterior compression or 
lateral compression injuries) remains a matter of debate, but there is 
certainly a correlation with the severity of the injury. Hemorrhage in 
patients with pelvic fracture necessitates immediate evaluation and 
treatment as it is associated with a high mortality rate. Blood loss may 
originate from within the fractured pelvic bones themselves or from 
injured internal iliac arteries and (presacral) venous plexus, which 
are in close proximity to the bony structures of the pelvis. The most 
commonly injured anterior branches of the internal iliac artery are 
the internal pudendal artery and the obturator artery, whereas the 
most commonly injured posterior branches are the superior gluteal 
artery and the lateral sacral artery.
Imaging work-up in pelvic fracture: After diagnosing an (unstable) 
pelvic fracture, external stabilization is usually applied to approximate 

the fractured bones to decrease the volume of the pelvis, thereby 
reducing blood loss from the fractured bones and the lacerated venous 
plexus. This procedure, however, does not reduce arterial hemorrhage 
to a significant degree. In hemodynamically unstable patients with 
clinical signs of a pelvic fracture, the next step should be abdominal 
ultrasound to rule out a significant intra-abdominal bleeding source. 
If ultrasound is negative and no other obvious sources of hemorrhage 
(e.g., chest or extremities) are found, an arterial pelvic injury is then the 
most likely source of the bleeding and the patient should immediately 
proceed to angiography. Operative fixation of the pelvis can then be 
performed after controlling the arterial hemorrhage. If a patient with a 
pelvic fracture is stable enough to undergo (contrast-enhanced) CT, this 
should be performed as this modality can reliably detect the presence of 
arterial hemorrhage. The presence of extravasation of contrast medium 
at CT is a good predictor of arterial hemorrhage, requiring embolization. 
In the absence of contrast extravasation in a hemodynamically stable 
patient, angiography can usually safely be withheld and the patient 
can proceed to operative fixation of the pelvis. A large retroperitoneal 
hematoma and “cut-off” of an artery are other CT-signs, which may 
help in deciding whether to perform angiography. CT can at the same 
time accurately document abdominal and thoracic injuries, which 
may influence treatment (angiography for abdominal hemorrhage or 
laparotomy).
Technique of angiography and embolization: Angiography can 
usually be performed from the groin, even in the presence of a sheet 
wrap or pelvic fixation device. Angiography may include a pelvic 
angiogram with the pigtail catheter positioned in the distal aorta, 
but should always be followed by selective series of both internal iliac 
arteries. Both internal iliac arteries can in most cases be catheterized 
from one femoral artery, although it may be practical to puncture 
at the contralateral side from where the hemorrhage is suspected. 
Attention should be paid to extravasation of contrast medium but also 
to so-called “cut-offs” (indicating traumatic dissection or transsection 
of an artery). Arteries which show the “cut-off” sign should also be 
embolized as these may start bleeding when the blood pressure goes 
up and the blood clot dislodges. When no bleeding focus is found in 
the internal iliac arteries, lumbar arteries and side-branches of the 
common femoral arteries should also be assessed. Four or 5 French 
diagnostic catheters may be used, but co-axial micro-catheters are 
also (infrequently) needed. Embolic agents of choice are coils and 
gelfoam. Coils alone may not always work as trauma patients may 
have impaired coagulation due to extensive blood loss. Embolization 
should be performed as selectively as time permits. This means that 
in severely hypotensive patients, occlusion of a whole internal iliac 
artery or in some cases bilateral internal iliac artery occlusion should 
be rapidly performed without losing precious time. Although such 
a procedure may not appear elegant, it is frequently life-saving. In 
hemodynamically stable patients, more selective embolization of 
focal bleeding vessels can be performed.
Results and complications: Embolization is very effective in 
controlling arterial hemorrhage, with success rates of 85-95%. 
Mortality after embolization is still considerable, but this is mainly 
due to the underlying injuries. A long delay between the initial 
trauma and embolization adversely affects outcome; so, as little time 
as possible should be lost. Complications after embolization occur 
in fewer than 10% and are usually minor. Complications include 
puncture site related complications (groin hematoma, thrombosis, 
dissection, false aneurysm), systemic complications (allergic 
reaction, contrast-induced renal failure) and embolization related 
complications (ischemia, muscle necrosis, sexual dysfunction, 
buttock claudication). The latter category is almost exclusively seen 
in patients after bilateral internal iliac artery embolization and may in 
many cases (muscle necrosis, sexual dysfunction) also result from the 
initial trauma itself.
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Special Session
Tobacco cessation: everybody is concerned
204.1
Danger of tobacco

A. Le Faou; 
Public Health Departement, Hôpital Européen Georges Pompidou, Paris, 
France.

Learning Objectives 
1. To learn about the importance of tobacco consumption as a risk 
factor for PVD.

2. To review the role of tobacco in coronary heart disease.
3. To review the role of tobacco in cancer (lung).
Introduction
The aim of this presentation is to describe the health consequences of 
smoking for two groups of tobacco-related diseases: cardio-vascular 
diseases including peripheric vascular diseases (learning objectives 1 
and 2) and cancers (learning objective 3).
I - Cardio-vascular diseases
Coronary Heart Disease
Tobacco is a major risk factor of coronary heart disease, with a large 
body of evidence being published. The rate of non lethal myocardial 
infarction (MI) is five times higher for smokers in comparison with 
non smokers for the 30-49 age group [1]. In addition, smoking has 
been identified as a strong risk factor for MI in women younger than 
50 years of age, even though the incidence of MI is very low in this 
population [2, 3]. Finally, prospective cohorts results based on 1,100 
coronary disease events observed in a 14-year follow up of 86,000 
women from the Nurses Health Study, showed strong dose-response 
relationships between the number of cigarettes smoked per day 
and the risk of coronary heart diseases [4]. The adjusted Relative 
Risks (RRs) of coronary heart disease for former smokers was 1.55, 
compared with lifetime non smokers. It increased to 3.12 for women 
smoking 1 to 14 cigarettes per day and 5.48 for those smoking 15 and 
more cigarettes per day, in comparison with lifetime non smokers.
Sudden death
Cigarette smoking has been associated with sudden cardiac death. 
During 26 years of follow-up in the Framingham Heart Study, smokers 
had a RR of 2.5 compared with non-smokers and men had a higher RR 
for smoking than women [5]. The prospective study of Albert et al in 2003 
has shown that smoking is associated with increased risk for sudden 
deaths in women smoking compared with non-smoking women [6].
Congestive heart failure
In the National Health and Nutrition Examination Survey I 
Epidemiologic follow-up study, cigarette smoking was an 
independent risk factor for the development of congestive heart 
failure over the 19-year follow-up (RR 1.59 - IC 95% [1.39-1.83]) [7].
Intermittent claudication
In the Framingham Heart Study, smokers developed symptoms of 
intermittent claudication 2 to 3 times more than non-smokers [8].
Stroke
One of the most important study provides results from the British 
Doctors Study, with more than 30,000 male British physicians followed 
from 1951 to 1991 [9]. There was a strong association between 
smoking and mortality from stroke subtypes. Compared with lifetime 
nonsmokers, current smokers had RRs of 1.31 for thrombotic stroke, 
1.37 for hemorrhagic stroke and 2.14 for subarachnoid hemorrhage. 
In addition to the risk for stroke mortality, a study has reported data 
on the effects of smoking on stroke incidence. A 10-year follow-up of 
22,000 physicians showed that current smokers of 1 to 19 cigarettes 
per day had an age-adjusted RR for stroke incidence of 2.02 (IC 95% 
[1,23-3,31]) and smokers of 20 or more cigarettes per day had an 
adjusted RR of 2.52 (IC 95% [1.75-3.61]) [10].
Another important issue concerning women is the possible synergism 

between oral contraceptives and smoking on the risks of stroke. A 
report based on a large cohort of reproductive-aged women in the 
Kaiser Permanente study found that the RRs for ischemic stroke 
was de 2.66 (IC 95% [1.65-4.30]) and 2.70 (IC 95% [1.71-4.27]) for 
hemorrhagic stroke among smokers compared to non smokers. 
The combination of smoking and low-dose oral contraceptives was 
associated with a stroke RR of 3.64 (IC 95% [0.95-13.87]) that is a limit 
of a significant result [11].
Abdominal Aortic Aneurysm
In 1999, a literature review found a positive, strong and independent 
association between smoking and abdominal aortic aneurysm [12]. 
And in a cohort of Finnish males, risk for abdominal aortic aneurysm 
was positively associated with the number of years of smoking [13].
II - Cancers
Tobacco is the most widely disseminated carcinogen of the world, 
responsible for 5 million deaths each year, including well over 1 million 
cancer cases [14]. Cancers linked to tobacco correspond to a long list [15].
Lung cancer
Lung cancer was one of the first diseases to be linked to tobacco 
smoking so that lung cancer occurrence rates have served as a 
sentinel for the epidemic of tobacco-related diseases (although there 
are causes of lung cancer other than tobacco smoking).
Cancers of larynx, pharynx, oral cavity, oesophagus and stomach
The RR of larynx cancer linked to tobacco smoking is about 10 while 
it is between 4 and 5 for cancers of oral cavity and pharynx and varies 
between 2 and 5 for cancer of oesophagus [15].
The association between tobacco smoking and stomach cancer was 
established in large prospective studies.
Pancreatic cancer
Tobacco smoking is also a risk factor for pancreatic cancer (RR about 2).
Bladder
RRs of bladder cancer are between 2.5 and 3 when comparing 
smokers and non smokers [16].
Kidney
A meta-analysis published in 2005 including data from 24 studies 
showed the RR of kidney cancer is 1.38 (IC à 95% [1.27-1.50]) with a 
dose-effect relation [17].
Cervix
In a prospective study, an association was found between tobacco 
smoking and cervix cancer in women infected by the Human 
Papilloma Virus. RR was 4.3 when comparing smokers with non 
smokers [18].
Breast cancer
Breast cancer is slightly increased for women who start smoking as 
teenagers and smoke for many years before their first pregnancy.
New associations between tobacco smoking and cancer
Epidemiological studies have found an increasing risk (1.5 à 2,5) of 
liver cancer when comparing smokers and non-smokers as well as 
an increasing risk for some forms of leukaemia [15]. In conclusion, 
tobacco smoking is the main cause of mortality by cancer. Tobacco 
smoking leads to 25% of men’s cancers and 4% of women’s cancers.
Challenges for tobacco smoking
The list of tobacco-related diseases is increasing. In addition, exposure 
to passive smoking also increases cardio-vascular and cancer 
risks. And finally, other forms of tobacco either smoked (narghile, 
pipe, cigar, bidi) or not (snus, smokeless tobacco) less studied 
than cigarettes have also health effects, the most common being 
cannabis. Taking into consideration the increasing consumption of 
such products, prospective studies are necessary to follow-up the 
groups of population who are concerned by this type of addiction.
Smoking cessation systematically leads to a decrease of occurrence 
of the above-mentioned diseases and limits their worsening. For 
example, the results of a metaanalysis on the mortality following 
a myocardial infarction after smoking cessation have shown a 
reduction of RRs from 15 to 61% depending on the different studies 
[19]. And the risk of lung cancer decreases after smoking cessation. 
Compared to never smokers, the RR remains to 16 when stopping 
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smoking less than 5 years, 5 when stopping dated from 10 to 19 years 
and 1.5 after 40 years of smoking abstinence [20].
Conclusion
Smoking remains the most frequent preventable risk factor of 
diseases in the world. Smoking cessation conducts to a progressive 
decrease in morbidity risk. Effective smoking cessation treatments 
are available and should be systematically offered to smokers. The 
training of health professionals in the giving of smoking cessation 
advice is an essential step in improving the management of smoking 
patients. For very dependent smokers with tobacco-related diseases, 
the tobacco cessation specialists (the two following sessions) may 
be necessary to manage smoking cessation, prevent relapse and 
prescribe adapted pharmacologic treatments.
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204.2
Programme of cessation

M. Adler; 
Service de pneumologie, Hôpital Antoine Béclère, Clamart, France.

Learning Objectives 
1. To review the different approaches to help tobacco cessation
2. To review the results of tobacco cessation program
3. To teach how interventional radiologist can be active player in 
helping the patient to start a tobacco cessation program

Introduction
Tobacco smoking is a major (and often sole), avoidable risk factor in 
coronary disease particularly among younger people (< 45 years), 
causing a myocardial infarction.
After an acute coronary event, 55% to 68% of patients continue to 
smoke after one year if preventative measures are not taken. (1) (2)
After a myocardial infarction, most smokers are convinced they will 
stop smoking. However, upon being discharged from hospital, the 
majority cannot do without a cigarette due to the strong nature of 
the addiction.
Nicotine is indeed a very addictive drug, just as much as heroin, and 
most smokers need help when quitting smoking.
Many cardiologists do not actually realise that their patients do need 
help giving up and assume that experiencing heart failure is enough 
for them to decide to quit. Cardiologists help their hypertensive 
patients with lowering cholesterol medications but do not realise 
that tobacco smoking is a real chronic disease. A disease cannot be 
cured without help and medication.
Epidemiological studies have shown that if a patient quits smoking, 
the frequency of vascular events and the possibility of sudden death 
return to the level of a non-smoker after a period of one year. (3)
The benefits of quitting smoking are evident at all stages of coronary 
disease. (4)
The rule should be to help those with cardiovascular disease to quit 
smoking, especially because it is the major, avoidable risk factor and 
because nicotine replacement therapy (NRT), along with the other 
smoking cessation medications, is safe and efficacious.
Unfortunately, many physicians do not know how to help their 
patients and simply advise them to quit without providing any 
further help, which is very difficult for most smokers.
Tobacco toxicity
Tobacco smoke contains over 4000 toxic substances. Carbon monoxide 
(CO) is particularly dangerous, in particular for cardiovascular patients 
because it reduces oxygen supply to the heart and vessels, inducing 
a chronic hypoxia.
Carbon monoxide affinity for haemoglobin is 200 times superior to 
oxygen affinity. As a result, the myocardium suffers.
Stopping smoking will normalise oxygenation within 24 hours. This is 
why quitting is imperative for patients suffering from acute vascular 
or coronarian ischemia.
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Nicotine replacement therapy (NRT) is a very helpful treatment 
because it very quickly relieves the withdrawal syndrome and is 
safe. Nicotine intake is much slower than with smoking and as a 
consequence, does not influence arterial blood pressure. (5) (6) 
Nicotine is not carcinogenic, produces no lung toxicity and does not 
harm the heart.
Based on literary evidence, France (in 2003) and Britain (in 2006) deleted 
all cardiovascular and cerebrovascular disease contraindications 
for nicotine from the Summary of Product Characteristics. (www.
treatobacco.net)
How to help your patient quit smoking?
Usually, when a cardiovascular patient has to quit smoking, the 
duration is short-lived. Due to the risk of disease, quitting smoking is 
important but the majority do not think it well enough through and 
are not appropriately prepared.
If the patient is anxious about being hospitalised, the withdrawal 
syndrome can become even stronger. Smoking cessation treatment 
will help the patient feel more comfortable during hospitalisation. 
This positive experience could also convince the patient that it 
is possible to quit smoking without suffering. All too often, the 
physician will not help the patient because s/he is not familiar with 
treating nicotine addiction and does not know how to best prescribe 
NRT or the like. Furthermore, many physicians are still not convinced 
that this treatment is safe for their patients.
Which treatment?
Treatment can be nicotine replacement therapy (NRT), using patches 
and/or oral formulations. Doses should be adapted in sufficient 
quantities to dampen the withdrawal symptoms; otherwise the 
patient may think that the treatment is not efficacious. Very often, 
patients are under-dosed and continue to suffer from withdrawal 
symptoms.
Nicotine replacement therapy combination (patch + oral formulation) 
has a better efficacy than single NRT. Patches provide the patient 
with a continuous release treatment throughout the day (sometimes 
also during the night), and oral formulations (gum, lozenge/tablet, 
inhalator) are used ad libitum to help the patient overcome cravings 
and urges to smoke (which happens even when wearing a patch). 
There are no safety issues concerning NRT combination. The smoker is 
accustomed to self-titrate, its nicotine intake, so if the dose of nicotine 
is too strong, the patient may experience signs of overdosage like 
nausea, headache, or dry mouth. It may even be safer to smoke with 
a patch than to smoke alone (less CO and oxidant gases). However, 
if a patient still smokes while wearing a patch, it may be a sign that 
s/he is under-dosed. It may then be necessary to raise the nicotine 
dosage. It may be necessary to prescribe 2 patches instead of only 
one and even, in certain extreme cases, it may be necessary to 
use 3 or more patches as well as propose an ad libitum oral NRT. In 
practice, the higher dose patch is equivalent to about one pack a day 
(between 15 and 20 cigarettes a day). This means that if the patient 
was smoking one (or almost one) pack a day, one higher dose patch 
should be prescribed per day (equivalent: NICORETTE 15mg/16hrs or 
NICOPATCH, NICOTINELL, NIQUITIN: 21mg/24hrs).
The choice of using a 24hr patch (from one morning to the next) or a 
16hr patch (from morning until evening) depends on when the first 
cigarette is smoked in the morning. If the patient smokes immediately 
after waking up, it may be better to use a patch over 24 hours but the 
16hr patch could also be efficient during the 24 hours.
If the patient does not usually smoke within one hour of waking up, 
the patch has time to take effect and so the 16hr patch can be used or 
alternatively, the 24hr patch during the day and taken off at night.
The treatment should be evaluated after a few days (I often see the 
patients after one week but they can phone me whenever need be).
After one week, if the treatment does not provide enough help for 
the patient, it would be important to prescribe more than one patch; 
one high-dose and one middle-dose patch. If this is still not enough, 
you can try two high-dose patches.
As well as the patches, it is always important to include an oral 

formulation ad libitum for the patient to avoid cravings.
After one month, it is possible to try to very gradually decrease the 
dosage. It could be proposed to the patient to wear one high-dose 
and one-middle dose patch if s/he had been using two high-dose 
patches; or one high-dose patch if s/he had been using one high-
dose and one middle-dose patch.
If the patient is ready for this decrease, no difference will be felt 
between the two doses. You should continue in this manner 
throughout the weaning off period until no nicotine is necessary to 
maintain tobacco abstinence.
Conclusion
All smokers should be helped as long as it’s useful by all the health 
specialists (physicians, nurses, midwives, etc.). Tobacco addiction is a 
very deep one; it should be considered a chronic disease and treated 
as such.
That means enough doses of nicotine at the beginning and a long 
enough administration to cure the addiction, usually of many 
months.
The doctor must follow the patient to provide assistance in case of 
undesirable side-effects. The positive outcome of the patient is very 
often dependant upon the physician’s capacity to help.
Treatobacco.net. Safety section, Key finding on NRT and cardiovascular 
disease, http://www.treatobacco.net/safety/key_findings.html, 
Accessed 28.05.08.
1. Taylor B. Houston Miller N., Killen J.D, Debusk R.F Smoking 
cessation after acute myocardial infarction. Ann. Int. Med., 1990; 
113: 18-123.

2. Krumholz., Cohen B., Tevat J., Pasternak R., Weinstein R. Cost-
effectiveness of smoking cessation program after myocardial 
infarction. J.Am.Coll.Cardiol., 1993;22 (6):697-702.

3. Castaigne A. Lutte antitabac : une violence justifiée ? In : Rev Prat 
MG 2001 ; 527 : 349-50.

4. Critchley J.A., Capwell S. Mortality risk reduction associated with 
smoking cessation in patients with coronary heart disease. A 
systematic review. JAMA, 2003; 290:86-97

204.3
New drugs are efficient

K. Abdennbi; 
Office Francaise le prevention du tabagisme, Paris, France.

Learning Objectives 
1. To review available medical treatment of tobacco.
2. To review results of new drugs.
3. To teach IR the basic prescription rules of new drugs.
Varenicline is a new, interesting drug in tobacco cessation. It is a 
nicotine receptor partial agonist. Four trials of varenicline for long-
term smoking cessation and one of varenicline for relapse prevention 
are available. In cessation trials, varenicline demonstrated significant 
effects on long-term abstinence, increasing the odds of abstinence by 
a factor of 3, and increasing the typical continuous abstinence rate at 
12 months from 8-10% to 21-22%. In a double-blind, discontinuation 
trial of varenicline, people who were abstinent at the end of 12 weeks 
of varenicline therapy and continued on varenicline, had higher 
6-month quit rates than abstinent smokers who were switched to 
placebo at the 12-week time point. In three trials using a double-
placebo design, varenicline was significantly more effective than 
bupropion in two and showed a non significant trend in the third. 
In these trials, the quit rates amongst people using bupropion were 
slightly lower than typical rates seen in other studies of bupropion, 
suggesting that more evidence is required to confirm the greater 
efficacy of varenicline over bupropion.
The efficacy and safety of varenicline for smoking cessation has been 
assessed in Phase 2 and Phase 3 randomized clinical trials. Results 
of one Phase 2 trial demonstrated that varenicline 1 mg in either 
once daily, or twice daily (BID) doses increased the odds of quitting 
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in comparison to placebo during a 7-week treatment period (6 weeks 
active drug followed by 1 week placebo). Continuous abstinence 
rates for the participants given the daily doses of 1 mg varenicline 
were slightly, but not significantly, higher in the varenicline 1mg 
BID group. Another Phase 2 trial used both titrated and non-titrated 
dosing and also showed that varenicline resulted in significantly 
more participants remaining continuously abstinent. In both studies, 
efficacy was maintained through 1 year follow-up.
In these Phase 2 trials, the most common AEs experienced by varenicline 
participants were nausea, insomnia, abnormal dreams, and headaches. 
These trials established that the optimal dosing of varenicline, while 
maintaining an acceptable safety profile, was 1 mg BID up titrated 
during the first week and that 12 weeks of drug treatment resulted in 
higher efficacy rates than the 7-week treatment period and, thus, this 
dosing schedule was used in the two identically-designed Phase 3 trials 
(0.5 mg per day for the first 3 days, followed by 0.5 mg BID for 4 days, 
then 1 mg BID for the remainder of the 12 weeks).
In both these Phase 3 trials, participants were randomized to receive 
varenicline 1 mg BID, bupropion SR 150 mg BID, or placebo (1:1:1) Week 
9-12 and Week 9-52 continuous abstinence rates were significantly 
greater for varenicline than placebo in both trials. Varenicline also 
achieved significantly greater efficacy over bupropion SR in Weeks 
9-12 in both studies and this was maintained for Weeks 9-52 in one 
trial. In the other trial, although the effect size was similar, this just 
missed statistical significance.
Safety analyses of pooled data based on the two phase 3 trials cited above 
were conducted based on 2045 subjects who received at least 1 dose of study 
medication (varenicline, n=692; bupropion SR, n=669; or placebo, n=684). 
Varenicline demonstrated an acceptable safety profile. Nausea (29%), insomnia 
(14%), and headache (14%) were the most commonly reported adverse events 
(AEs) in the pooled varenicline data. A 29% nausea figure seems high and was 
greater than nausea events reported in the bupropion SR participants (10%) and 
placebo participants (9%). However, discontinuation from study treatment due 
to nausea was rare and occurred in 3% of the varenicline participants, compared 
with 1% of the bupropion SR participants and less than 1% of the placebo group. 
Nausea has consistently been the most frequently reported AE by participants 
taking varenicline, although the majority of these nausea experiences were 
reported as mild to moderate in intensity. Furthermore, the onset and incidence 
of nausea peaked in the second week of treatment and reduced thereafter. 
Overall, discontinuation from treatment for any reason occurred most 
frequently in the bupropion SR group (14%), followed by varenicline (10%), and 
then placebo (8.2%). Varenicline has been compared with NRT in two studies. A 
non-randomized study compared varenicline with various NRTs in a smokers’ 
clinic giving 7 group therapy sessions in addition to the medicine in smokers 
with and without prior or current mental illnesses. The cessation rate at 6 weeks 
(the only time point reported) was higher for varenicline than use of one NRT, 
72 vs. 61% (OR 1.7); however, varenicline did not result in greater cessation than 
use of two NRTs. There were significantly more side effects with varenicline. The 
most common were nausea, disturbed sleep, vivid dreams, drowsiness and 
constipation. Varenicline was similarly effective in those with mental illness and 
showed no evidence of worsening mental illnesses (Stapleton et al 2007).
The second study was a randomized but open label comparison of 
varenicline 1 mg BID (N=378) with NRT, a 21 mg transdermal patch, 
(N=379). Doses of NRT were 21 mg/day for the first 6 weeks, 14 mg/day 
for 2 weeks and 7 mg/day for 2 weeks. Continuous abstinence for the 
last 4 weeks of 12 weeks of varenicline standard regimen treatment 
was significantly greater than continuous abstinence for the last 
4 weeks of the standard regimen transdermal nicotine treatment, 
56% and 43% (OR 1.70, p<.001). The effect size was relatively similar 
at 52 weeks, but not statistically significant, 26% and 20% (OR 1.40, 
p<.056). In addition, varenicline showed a benefit over transdermal 
nicotine on craving, withdrawal symptoms, and feelings of smoking 
satisfaction reduction. Participants were aware of whether they had 
received NRT or varenicline and participants often believe a new 
treatment or a prescription medication is superior to an older or OTC 
medicine. How much of the superiority of varenicline was due to 
these expectancy effects is unknown.

Varenicline demonstrated an acceptable safety profile, although there 
were more reported AEs in the varenicline group than the NRT group. 
The most frequent AE in the varenicline group was nausea (varenicline, 
37%; NRT, 10%), followed by insomnia (varenicline, 21%; NRT, 19%), and 
headache (varenicline, 19%; NRT, 10%) (Aubin et al 2008). There was 
also one report of suicidal ideation in the varenicline group (Aubin et al 
2008). The FDA has recently warned providers and users of varenicline to 
monitor changes in behavior due to some cases of agitation, depressed 
mood, suicidal ideation and behavior in patients being treated with 
varenicline. As yet, there is no confirmed causal link between these 
symptoms and varenicline since stopping smoking by itself can in rare 
cases cause such symptoms (U.S. Food and Drug Administration 2007b). 
In a recent open-label trial comparing varenicline to transdermal nicotine 
replacement therapy (NRT ) considering the primary endpoint as the 
quit rate for the last 4 weeks of treatment was found to be greater in the 
varenicline group than the NRT group (55.9 versus 43.2%, respectively; 
odds ratio [OR] 1.70). There was no statistically significant difference 
however between the two treatment groups in the rate of CAR at either 
week 24 (OR 1.29 or week 52 (OR 1.40).

Foundation Course
Interventional Oncology: kidney
301.1
Epidemiology and diagnosis

R. Oyen; 
Department of Radiology, University Hospitals Leuven, Leuven, Belgium.

Learning Objectives 
1. To present epidemiology of renal cell carcinoma.
2. To present the role of imaging and biopsy in the diagnostic of 
renal cell carcinoma.

3. To present the principle of nomogram to define malignancy of 
renal mass.

Renal cancers represent approximately 3% of all cancers in adults. 
The mean age at diagnosis is 65 years and the men/female ratio is 
2-3/1. The increasing number of renal cancers in the last decades 
cannot only be explained by aging and increased earlier detection 
by imaging. Certain risk factors have been identified and are almost 
similar to risk factors for cardiovascular diseases.
Heriditary forms are rare (1-2% of renal cancers). In some case, the 
assessment of gene mutations allows for early screening. These 
include von Hippel-Lindau’s disease (mutation of the VHL gene), the 
classic hereditary renal cancer (translocation -3p) and the hereditary 
papillary cancer (mutation of the protooncogene MET).
Contemporary radiological imaging techniques provide powerful 
tools to detect, stage and treat renal tumors. Cross-sectional imaging 
studies, specifically CT and MRI, provide information regarding the 
size, vascularity, tissue composition and growth pattern of renal 
masses. Primary renal epithelial parenchymal neoplasms are divided 
into several subgroups and there is at least some correlation with the 
imaging features at CT and/or MRI. A recurrent theme in the literature 
and in practice is that there is wide variability in tumor appearance on 
radiological imaging, even among tumors with identical pathology. 
Nevertheless, certain tumor characteristics provide valuable and 
reliable information that can directly impact patient management.
In fact, the smaller the size of the lesion, the more difficult to 
characterize based on imaging studies only. Furthermore, in lesions 
smaller 3 cm in diameter, approximately 25% is benign. These 
observations and the growing tendency for percutaneous treatment 
contribute to the growing practice of imaging guided biopsy of solid 
renal neoplasms, besides the established indications.
With current imaging techniques and with the growing number of 
imaging examinations, especially CT and MRI, renal cancer is detected 
at earlier stages. Yet, the potential malignant behaviour largely 
depends on the tumor grade and stage. Microvascular invasion is an 
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important independent prognosticator.
Appropriate imaging techniques allow for the greatest amount of 
clinical information to be obtained while minimizing costs, health 
risk and radiation exposure to the patient (one-step-examination, CT 
or MRI). Interpretation of these radiological imaging data is the key 
for lesion characterization and treatment planning.

301.2
Essentials of medical treatment and surgery

A. Méjean; 
Service d’Urologie, Hôpital Necker, Paris, France.

Learning Objectives 
1. To describe different surgical techniques available according to 
tumor stage.

2. To present the results of surgery (including minimally invasive 
surgery) according to tumor stage.

3. To present various medical treatments (including targeted 
therapies).

Renal neoplasm may be classified into 3 categories: localized, locally 
advanced and metastatic disease.
Localized Tumors
Partial nephrectomy is recommended for tumors <4 cm (pT1a) with 
5-year progression free survival of 95%.
There is a tendency to expand the indications of partial nephrectomy 
to tumors up to 7 cm based on similar disease control compared with 
radical nephrectomy in retrospective studies. Still, careful selection 
of patients is mandatory to limit morbidity.
Radical nephrectomy is recommended for tumors >7 cm, with normal 
contra lateral kidney. Laparoscopic approach is recommended 
for radical surgery but is optional in conservative surgery; indeed, 
laparosopic partial nephrectomy may be associated with additional 
intra-operative and postoperative morbidity.
Risk of disease recurrence is assessed according to new scores (UISS, 
SSIGN) based on TNM staging and other items, dividing patients in 
low, intermediate and high risk groups with 5 year cancer-specific 
survival of 91, 80 and 55%.
Locally advanced tumors (venous extension T3b, T3c, N0, M0)
Treatment consists in radical nephrectomy. Complete thrombectomy is 
a major prognostic factor. Reported 5-year survival rates are 25 to 70%.
Metastatic disease
Primary radical nephrectomy remains the gold treatment. However, 
targeted and anti-angiogenic therapies deeply modified treatment 
options leading to numerous questions regarding current standard 
of care. Clear cell subtype of renal cell cancer is mainly concerned.
In industrialized countries, 4 molecules are currently available in 
routine practice.
Sunitinib, an oral, multi-targeted receptor tyrosine kinase inhibitor 
is recommended as a first line treatment in good and intermediate 
prognosis group.
Bevacizumab, an IV monoclonal antibody against vascular endothelial 
growth factor is also a first line treatment in association with interferon.
Temsirolimus, an IV mTOR inhibitor, is the first line treatment in poor 
prognosis group.
Sorafenib is an oral, multi-targeted receptor tyrosine kinase inhibitor 
recommended as a second line treatment.
Adverse events may lead to discontinuation of treatment and have to be 
properly managed by clinicians. Besides impressive efficiency compared 
with cytokines, these molecules lead to a wide understanding of the 
part played by angiogenesis in metastatic spreading.
New issues are raised, especially in neo-adjuvant and adjuvant situations, 
such as the place of anti-angiogenic agents in locally advanced renal cell 
cancer, or the requirement of systematic nephrectomy in metastatic 
disease. To answer these questions, randomized controlled studies 
(S-TRAC, SORCE, CARMENA) are now open.

301.3
Intra-arterial therapy

M. Lee; 
Dept. of Radiology, Beaumont Hospital, Dublin, Ireland.

Learning Objectives  
1. To describe the different techniques for intra-arterial treatment 
of renal cell carcinoma. 
2. To define indications and results for intra-arterial therapy of 
renal cell carcinoma. 
3. To present the role of association of intra-arterial therapies with 
ablative technique or surgery.

Renal tumor embolization is performed for renal cell cancer (RCC) 
or angiomyolipoma (AML). Embolization for patients with renal cell 
cancer is pricipally performed as a palliative procedure in patients who 
have pain or significant hematuria and are not surgical candidates 
because of poor performance status or distant metastatic spread. 
There are some early reports indicating that preoperative/selective 
renal tumor embolization may aid partial nephrectomy. It may be 
used principally as a means to reduce blood loss. In deed, there was 
a vogue for performing pre-operative embolization for large renal 
tumors in an attempt to reduce blood loss at radical nephrectomy. 
With improvement in surgical technique this is now rarely indicated.
AML consists of blood vessels, smooth muscle and fat. It is a benign 
tumor but it is recommended that tumors greater than 4 centimetres 
should be prophylactically embolized to reduce the incidence of 
spontaneous hemorrhage.
Preintervention, always check the preoperative imaging and make 
sure that the opposite kidney is normal. Assess the vacularity of the 
lesion and look for any significant A-V shunting. For preoperative 
embolization of RCC to reduce bloodloss; a Cobra catheter advanced 
to the anterior and posterior renal artery division can be used. PVA 
particles or Embospheres (350-500 microns) can be used unless there 
is very significant A-V shunting when larger particles should be used. 
Alternatively, balloon occlusion and a mixture of 50% alcohol and 
50% Lipoidol can be used. For focal tumors such as AML for small RCCs 
undergoing partial nephrectomy, highly selective embolization is a 
must. The goal is preservation of normal renal tissue. Micro-catheters 
are used to select the branch or branches feeding the tumor and 
particles or alcohol are used to occlude same. Coil embolisation of the 
branches with microcoils is then performed, the aim is to obliterate 
flow to the tumor.
AMLs are followed up with CT imaging which should show reduction 
in size, particularly of the non-fatty component. The fatty component 
generally does not change. Follow-up is as per usual oncologic 
protocols for embolization of RCC.

301.4
Percutaneous ablation techniques

R. J. Zagoria; 
Radiology, Wake Forest University Health Sciences, Winston-Salem, NC, 
United States.

Learning Objectives 
1. To present and give results of the various ablation techniques for 
renal cell carcinoma.

2. To present the pattern of image findings during follow-up after 
ablation of RCC.

3. To report current results of ablation techniques for RCC.
This course will focus on the basic principles and more advanced 
techniques of percutaneous thermal ablation of renal tumors. 
Included in this course will be a description of indications, techniques, 
results, post-procedure imaging protocols, and complications in 
the performance of image-guided percutaneous thermal ablation 
of renal tumors. Patient selection criteria and contraindications 
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will be described. Ablation techniques described in this course will 
be radiofrequency-, microwave-, and cryo-ablation procedures. 
Description of adjunctive techniques, including hydrodissection 
and ureteral cooling, to avoid complications will be described. 
Advantages and disadvantages of the different thermal ablation 
techniques, including laparoscopic ablation procedures will be 
discussed. While long-term studies are lacking, medium-term results 
for cancer eradication show >90% cure rates for these techniques, 
not statistically different than for resection of a matched set of 
renal cell carcinomas (RCC). The rate of serious complications from 
percutaneous thermal ablation of RCCs is 2%, substantially lower 
than for resection or laparoscopic thermal ablation. A step-by-step 
description of the image-guided thermal ablation techniques will be 
included in this lecture to update radiologists on this subject.

Special Session
Renal artery intervention
302.1
Current evidence for PTA/stent (hypertension)

M. Sapoval; 
Dept. of Cardiovascular Radiology, Hôpital Européen Georges 
Pompidou, Paris, France.

Learning Objectives 
1. To review the update evidence for RA stenting for hypertension.
2. To update the current indications of RAS in hypertensive patients.
3. To review the evidence of new technical approaches (filters).
Atherosclerotic renal artery stenosis (RAs) affects between 1 and 5% 
of the hypertensive population (1). It is not clear today if the correction 
of RAs by stenting (RAS) is effective in improving the prognosis of 
these patients. On one hand, it is recognized that patient with RAs are 
at higher cardio vascular risk than hypertensive patients without RAs, 
and on the other it is possible that there may be such a large burden 
of atherosclerotic disease by the time patients present that it is too 
late for an intervention on a single vascular bed to significantly alter 
outcomes. Currently RAS is performed either in patients with resistant 
hypertension in order to achieve better blood pressure control or in 
patients with renal insufficiency to prevent progression of end-stage 
renal disease and in patients with flash pulmonary edema.
The outcome on blood pressure has been addressed recently in three 
randomized control trials (2-4). They demonstrated that angioplasty 
was at best a drug saver but were all severely flawed by one or more 
of the following bias: small number of patients, unknown proportion 
of patients treated with mild RAs (<50% but < 70%), high rate of 
cross-over finally analysed on an intention to treat basis, insufficient 
use of Serum converting enzyme inhibitor (1). Patients were still 
necessitating drugs to control their blood pressure at the end of 
the study in both arms likely due to the fact that hypertension was 
a long standing disease and that secondary processes like vascular 
remodelling and injury to the non-stenotic kidney were already 
present. In addition, the technical results were sub-optimal due to old 
technical approaches (stenting using .035 stents through 8F sheath) 
that accounted for an increased morbidity of up to 15%, which is not 
in accordance with the figures achieved today with low profile stent 
platforms requiring only a 5 F approach (5).
The meta-analysis of these trials performed by Nordman in 2003 
found that PTA has a modest but significant effect on BP and should 
be considered for patients with atheromatous RA stenosis and poorly 
controlled hypertension (6). Hence, patients treated with RAS were 
more likely to have patent renal arteries after 12 months (52 versus 
19% odds ratio [OR] = 4.2 CI 1.8 to 9.8) used fewer antihypertensive 
medications and appeared to have fewer major cardio vascular and 
renovascular complications (OR=0.27) (6).
In addition, the possible confounding effect of including patient with 
mild RAs, especially on a very small number of patients, must not be 

underestimated. Including a significant proportion of patients with 
RAs not severe enough could flatten the effect of RAS. Intervention 
in patients with a stenosis >50% based on morphological criteria may 
be inappropriate. In fact, it has been recently demonstrated that a 
significant error in the appraisal of the hemodynamic effect of RAs 
can be made when diameter stenosis is used as the primary criteria. 
In contrast, the use of a pressure gradient using low profile guide wire 
able to measure the distal pressure could be a more reliable method. 
In a study of 15 patients, trans-stenotic pressure measurements using 
0.014 pressure monitoring guide wire was performed after stenting 
and re-creation of artificial stenosis using progressive intra stent 
inflation of a balloon to obtain stenosis of various grades. Renin 
sampling was performed simultaneously to balloon inflation and it 
was demonstrated that a ratio of distal pressure to proximal pressure 
(Pd/Pa) of less than 0.9 was needed to trigger a significant increase 
in plasma rennin concentration (7). In this study, pressure gradients 
correlated poorly with % stenosis using quantitative angiography and 
also with systolic pressure gradients, a surrogate often use to assess 
invasively RAs. This finding was also observed in another pilot study 
(8). Moreover, it has been further demonstrated that angiographic 
measurements of stenosis induce a high proportion of false positive 
when compared to invasive pressure measurements at the previously 
described threshold of Pd/Pa <0.9: a stenosis quantified at >65% 
would according to this study provide more diagnostic accuracy than 
if a threshold of >50% was used (9).
Also of note is the fact that a relative short-term follow up was 
only available in these trials and it is unknown if further follow-up 
would increase the difference between the two groups. In fact, an 
occluded renal artery is related to poorer cardio vascular mortality 
as demonstrated in prior studies: patients with RAs are at higher 
cardio vascular risk, as first described by Wollenweber who reported 
a 6 years cardiovascular event free survival of 53% with risk related 
to the severity of RAs (10). Seemingly, Conlon observed in a cohort 
study of 3987 patients undergoing coronary angiography that 
the 5% of patients that had a >75% RAs had a survival of 57% at 4 
years while the “no stenosis” patients had a 89% survival rate (11). 
It is however not possible to make a direct causal relation between 
RAs and cardio-vascular mortality because of other confounding 
variables. Regarding left ventricular failure, it seems that there is a 
relation between RAs and congestive heart failure. In a series of 
patients >70 years with NYHA II to IV heart failure, 34% were found 
to have >70% RAs and it has been shown that left ventricular mass 
index decrease after renal artery revascularisation (12-13). In addition, 
although medical treatment can address both renin dependant 
(in case of single artery stenosis) and volume dependant (in case 
of bilateral stenosis) hypertension, RAS can treat most of these 
changes (14) in a possibly more reliable manner in the long term. 
In 2008, it is recognized that the best medical treatment that has 
demonstrated its benefit to reduce clinical cardio vascular events 
should comprise statins, antiplatelet therapy and antihypertensive 
therapies. Unfortunately, it is also recognized that adverse health 
effects such as cough or fatigue may affect the life of patients and 
reduce compliance. In some studies, 50 to 70% of these medications 
were changed or stopped after 6 months (15).
Thus when considering: 1- the effect of including in trials patient 
with stenosis not severe enough to trigger renin production with its 
cascade of adverse cardio vascular effects, 2- the relatively short term 
follow-up period and 3- the potential for drug interruption in the 
real world, it is possible that the potential of RAS to improve blood 
pressure control and especially to prevent cardio-vascular events in 
the long term is underestimated in 2008.
The results of the Star trial soon to be published seem to show no 
difference in the best medical treatment versus stent plus best 
medical treatment. They will be discussed when available in detail 
but will likely also include some of the previously cited bias (inclusion 
patients with RAs of no hemodynamic effect).
It is hoped that the Coral trial which will include 1080 patients under 
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strict duplex criteria to reduce the possible false positive of stenosis 
with a longer follow-up will be able to address this question; however, 
the trial will need another 3-5 years to be completed (16).
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302.2
Current evidence for PTA/stent (renal failure): ASTRAL trial

J. Moss; 
Interventional Radio, Gartnavel General Hospital, Glasgow, United Kingdom.

Learning Objectives 
1. To review the update evidence for RA stenting for nephron 
preservation.

2. To describe the future area of clinical research in that field.
3. To review the evidence of new technical approaches (filters).
Introduction
Renal artery stenosis is a common problem often coexistent with 
coronary, cerebrovascular and peripheral vascular diseases. It is hard to 
believe that almost 75 years after the classic animal experiments carried 
out by Goldblatt in 1934 (1) and the publication of three randomised 
controlled trials (RCT) (2-4) that there is still little consensus on the 
treatment of atheromatous renovascular disease (ARVD).
The RCTs were all underpowered and pre-dated the “stent era”. They 
compared PTA with medical treatment in hypertensive patients. 
None were designed to look at effects on renal function. As the 
pharmacological control of hypertension has improved over the 

years, there has been an increasing focus on renal function in ARVD 
and the question now is:
“does renal stenting have any beneficial effect on renal function?”
Current Situation
The rationale for stenting a renal artery stenosis to improve renal 
function stems from the knowledge that a reduced perfusion pressure 
can reduce the filtration status of the kidney overwhelming the auto-
regulatory processes. In cases of acute renal artery occlusion (with 
an underlying stenosis), stenting can produce dramatic results with 
resumption of renal function and the cessation of renal replacement 
therapy. Likewise, where acute uraemia is precipitated by the 
administration of an ACE inhibitor, stenting can again restore renal 
function and allow the reintroduction of the ACE inhibitor. The above 
scenarios are not common and more usually the outcome is much 
more unpredictable. A fair summary of the extensive literature would 
come to the conclusion that about 1/3rd of patients experience an 
improvement in renal function, another 1/3rd stabilise and the final 
1/3rd deteriorate. This has led to the all too common scenario of “find 
it and fix it” where detection of an atheromatous renal artery stenosis 
leads on to the placement of a renal artery stent, as much a diagnostic 
test as a therapeutic manoeuvre.
Cholesterol Embolisation
Up to one third of patients in whom the aim is to improve renal function 
in fact suffer a deterioration which is often permanent. There are several 
possible causes but the most likely explanation is distal embolisation to 
the renal parenchyma during catheterisation, angioplasty and stenting. 
Hiramoto (5), using an explanted renal atherosclerotic human model, 
showed embolisation following stenting with particle sizes ranging from 
1 mm to 10 microns. Particle numbers ranged from several hundred 
(100 micron-1 mm) to over 3 million in the 10 micron size. Particles were 
liberated at every stage of the procedure but particularly during PTA 
and stent deployment. Therefore, there is a great need to protect the 
kidney and as with the carotid artery a filter or balloon occlusion device 
currently offers the most potential.
The evidence base however is weak and has been largely gleaned from 
other territories (mainly the carotid). There have been 7 publications from 
2001 to 2007 reporting a total of 242 subjects (6-12). Technical success 
rates appear high (60-100%) but there is little information on patient 
selection. The early results are encouraging with renal deterioration rates 
as low as zero (6, 7, 10). More work is needed to assess the reproducibility 
of these data and possible confounding factors. Small platform systems 
and aggressive antiplatelet and anti-lipid therapy have evolved over 
much the same time frame as arterial protection devices.
There is no currently “approved” renal artery protection device and 
all are used “off label”. A recent C.T. imaging study showed only three 
devices (Angioguard, Guardwire and Filterwire) could cover the 
appropriate diameters and that on many instances the device has to 
be placed beyond the first renal artery branch (13). Clearly, a dedicated 
renal device is required which will need to be much shorter in length 
than the current carotid filters.
ASTRAL TRIAL
The ASTRAL trial is a large pragmatic open multicentre international 
randomised trial (14). It is designed to answer the question whether 
there is any benefit over best medical treatment alone in stenting an 
atherosclerotic renal artery stenosis in patients with impaired renal 
function. The primary outcome measure is rate of decline of renal 
function as assessed by reciprocal serum creatinine over time. Secondary 
outcomes include blood pressure and major cardiovascular events and 
renal events. A power calculation gave a sample size of 750 with 80% 
power to detect a moderate 20% reduction in rate of decline in renal 
function. All patients will be followed for 5 years minimum.
The trial was funded by the Medical Research Council, Kidney 
Research U.K. and Medtronic Ltd.
Results
806 patients were randomised between November 2000 and October 
2007. Fifty six centres (52 in the U.K. and 4 in Australasia) participated. 
Baseline data demonstrates mean (range) age 70 y (42-88), serum 
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creatinine 179 µmol/l (64-750), estimated GFR 40 ml/min (5-124) and 
blood pressure 151/76 mm Hg (87/45-270/130). To date 37 (5%) have 
acute renal failure, 53(7%) myocardial infarction, 41(5%) stroke and 
145 (18%) have died.
By March 2008, all patients will have minimum 6 month follow up 
(range 6-84) and the results by randomised groups will be available 
and presented.
SUMMARY

ARVD.

improve renal function.

probably improved results over recent years.

much promise.
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302.3
Angioplasty/stent in transplant kidneys

J. Peregrin; 
Dept of Diagnostic and Interventional Radiology, Institute for Clinical 
and Experimental Medicine, Prague, Czech Republic.

Learning Objectives 
1. To review the incidence and clinical signs of RAS in transplanted 
kidney.

2. To review the technique and results of angioplasty and stenting.
3. To discuss the incidence and management of restenosis.
The incidence of transplanted kidney artery stenosis (TRAS) is 
reported in the range of 1-23% (1-5), the number of positive diagnoses 
increased with introduction of duplex sonography, CT angiography 
(6) and MR angiography (7) as not only symptomatic, but even 
asymptomatic patients are diagnosed (8). Wide range of reported 
transplanted kidney renal artery stenosis incidence is most likely 
influenced by non-standard definition of hemodynamic significance 
of the stenosis (9, 10). Reported causes of transplanted kidney artery 
stenosis are as follows: surgical failure (incorrect approximation of 
donor and recipient artery, injury of the artery during graft harvesting 
and preservation, too long graft artery), graft type (higher TRAS 
incidence is reported in pediatric cadaverous kidney donors (11, 12), 
although not all authors confirm this situation (13)), immunological 
causes (9, 14), CMV infection (15, 16), progression of the recipient 
atheromatous disease proximally to the graft artery anastomosis 
(17). It was repeatedly documented that patients with TRAS have 
not only worse graft survival, but as well overall survival rate (14, 
18). Percutaneous transluminal angioplasty (PTA) is for many years 
considered as a method of choice in graft artery stenosis treatment 
(9, 19, 20). In the majority of cases, TRAS responds well to balloon 
dilatation (sometimes combined with stent placement).
Diagnosis of graft artery stenosis is usually based on Doppler ultrasound 
examination and MR angiography, rarely on CT angiography (risk of 
contrast medium induced nephropathy). Digital subtraction angiography 
remains diagnostic gold standard, but it should be performed only 
in cases when - in case of positive angiographic result - immediate 
endovascular intervention is planned.
The technique of the procedure depends on the technique of the 
transplantation. In the graft arterial anastomosis of end to side type to 
the external iliac artery of the recipient, the approach from ipsilateral 
femoral artery is usually used, except for the cases where graft artery 
has very acute caudal angulation where contralateral approach is 
necessary. In cases of end to end anastomosis to internal iliac artery, a 
contralateral (“crossover”) approach is most frequently used. A simple 
balloon dilatation is usually employed as a primary measure followed 
by stent placement in the case of suboptimal outcome or complication 
(e. g. occlusive dissection). Some authors use primary stenting in all 
cases, but there are no data which confirm the superiority of primary 
stenting over plain balloon angioplasty with secondary selective stent 
placement. There are no reports on drug eluting stents use or protection 
devices use during graft artery angioplasty.
Medication before and after angioplasty does not differ from 
native kidneys PTA (antiaggregation using combination of Plavix 
and acetylsalicylic acid before and two to three months after the 
procedure, and Heparin 3000 - 5000 units during angioplasty). 
The amount of contrast medium used should be as low as possible 
and the patient should be well hydrated to avoid contrast induced 
nephropathy (in patients with impaired graft function especially).
Technical success rate of TRAS angioplasty is reported as 70-90%, with 
low complication rate (2-5%) and the restenosis rate of 10-12% (20-26).
Clinical results of TRAS angioplasty are reported in several papers 
(14-16, 18). The majority of them are dedicated to hypertension 
treatment and the authors generally agree on the fact that in some 
of the patients there is blood pressure decrease after successful PTA, 
but almost in none of the cases blood pressure is normal without the 
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medication. However, the results are difficult to compare due to non-
standard methods of evaluation (20, 27). Nevertheless, it is necessary 
to remind that hypertension in patients with kidney transplant 
increases the risk of cardiovascular disease and plays a role in chronic 
graft dysfunction progression (28).
Despite the fact that hypertension remains the most frequent indication 
to graft artery angioplasty or stenting, it is repeatedly confirmed that 
successful angioplasty can favorably influence failing graft function 
(9, 14-16, 18). Besides that, it was shown that patients with untreated 
graft artery stenosis have poorer graft survival associated with poorer 
patients survival as well (14). In some papers it is reported that successful 
TRAS angioplasty can restore the kidney function even in the dialyzed 
patients with complete graft function failure (18).
Complications of graft artery percutaneous angioplasty are most 
often “classical” catheterization complications (groin hematoma, 
bleeding, false aneurysm) and they occur in the range of 3-5%. Graft 
function impairment caused by angioplasty is not frequent and is 
rather caused by contrast induced nephropathy than graft artery 
damage or distal embolization (20, 22, 26); occlusive dissections 
reported in the past as a cause of graft artery thrombosis are now 
solved by stent placement.
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Special Session
Embolotherapy: general concept
303.1
Basic principles

S. Frevert; 
Interventional Radiology, State University Hospital, Copenhagen, 
Denmark.

Learning Objectives 
1. To describe the basic principle of coils/particles embolization.
2. To describe the basic principle of glue embolization.
3. To describe the basic principle of gelfoam/porcine sponge 
embolization.

There is an increase in the number and types of embolisation 
procedures, an important part of image-guided interventions. As 
interventional procedures become more complex and the collection 
of resources becomes more extensive, the technical demands 
favour dedicated interventional radiologists to almost exclusively 
perform the procedures. The embolisation technique is useful in 
many circumstances from palliation in cancer patients to life saving 
haemostatic measures in trauma cases.
Every endovascular intervention starts with access to the vascular 
system. The most common approach is a puncture of the common 
femoral artery using a proper sized sheath facilitating changing 
of catheters. For the initial arteriographic workup, ordinary 4 or 5 
fr. diagnostic catheters in an appropriate shape are suitable. This 
thorough mapping of the vascular bed enables the interventionist 
to assess the target vessels, look for collaterals and “risky” vessels 
where non-target embolisation could create complications. For 
the embolisation procedure, the co-axial technique using micro 
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catheters inside the diagnostic or guiding catheter allows precise 
and safe delivery of embolic material into almost all vessels.
The embolisation agents can be categorized by their physical and 
biological properties. These properties determine the level of 
occlusion and tissue response. Another consideration in choosing 
an embolic agent is regarding its ability in causing either permanent 
or temporary occlusion. A traumatic injury embolised with gelatin 
sponge (temporary agent) is usually healed by the time the vessel is 
recanalized. In contrast, when embolising tumors, a more permanent 
and distal occlusion is needed.
Coils were introduced in the mid seventies and most interventional 
radiologists are familiar with these mechanical embolisation agents. 
Coils are made of metal with or without thrombogenic fibers and 
provide a proximal permanent occlusion. Coils are widely used in 
bleeding indications where they slow down the blood flow allowing 
the body’s own coagulation capacity to provide haemostasis without 
creating necrosis. They are supplied in many sizes and shapes allowing 
them to be delivered in diagnostic as well as micro catheters. The 
unwound coil preloaded in a tube is pushed into the catheter and 
deployed in the target vessel with a guide wire or brisk saline flush to 
create a cross sectional occlusion.
The embolotherapy using particles have evolved from bland embolisation 
using polyvinyl alcohol (PVA) utilized in embolisation for more than 20 years 
to very sophisticated techniques with many different particles available. 
The latest evolution is drug eluting particles used for chemoembolisation 
and β-emitting microspheres used for selective internal radiation therapy. 
The particles are supplied in many sizes to allow for embolisation at 
different levels of the vasculature. Small particles occluding the vascular 
bed at a distal level block tissue perfusion and create necrosis. PVA looks 
like a tiny popcorn and has a tendency to clump making the embolisation 
more proximal compared to microspheres. Particles are mainly used in 
tumor embolisation, primary as well as secondary.
Glue is a liquid adhesive mainly used in the neurointervention to treat 
cerebral arteriovenoues malformations. In the peripheral vascular 
system it is used in vascular malformations and for various other 
indications. The most used is n-butyl cyanoacrylate (n-BCA). When 
exposed to an anion, the polymerization is initiated. The radiolucency 
and very rapid polymerization makes n-BCA difficult to handle and 
embolise safely. n-BCA is mixed with lipiodol to opacify and delay the 
polymerization. The adding of iodized oil delays the polymerization 
proportional to the dilution. The most used mixtures are from 1-1 up 
to 1- 4, which give polymerization times from approximately 1 to 4 
seconds. The strength and amount of the glue/lipiodol mixture is 
decided after test bolus injections with contrast media in order to 
assess the flow prior to the embolisation. The amount of glue used is 
ca 0.5 ml. When preparing and handling the glue, it is important to 
change gloves for new dry ones. The catheter and stopcock must be 
flushed with dextrose, which is without free ions. Glue is very efficient 
and useful in many circumstances but there is a learning curve.
Gelatine sponge is one of the oldest and most commonly used 
embolisation agents applied in a variety of indications. It is made of 100% 
purified gelatine obtained by partial acidic hydrolysis of porcine collagen. 
Porcine sponge has a porous structure which activates the thrombocytes 
at the moment blood comes in contact with its matrix. The thrombocytes 
promote the formation of fibrin and aggregates to form a clot. The 
gelatine is completely absorbed by the organism within 3-4 weeks after 
the procedure and thus the embolisation is temporary with recanalized 
vessels in days to weeks. The agent is administered in different ways 
according to the indication. Torpedoes are created by cutting the gelatin 
in strips and tightly rolling it to be flushed into the target vessel by saline. 
Smaller particles are made by cutting the sponge in tiny cubicles, mixing 
it with contrast media and passing it repeatedly from one 10 ml syringe 
to another through a 3-way stopcock. When evenly mixed, the slurry is 
injected into the catheter to be delivered into the target vessel.
Complications of embolisation are, beside puncture site 
complications, mainly necrosis and abscess formation.

303.2
New material, where and how

Z. Haskal; 
Interventional Radiology, New York Presbyterian Hospital/ Columbia, 
New York, NY, United States.

Learning Objectives 
1. To review the new available materials (liquid coils, Onyx new 
pheres )

2. To give their possible place according to pathology
No abstract available

303.3
How to avoid complications

J. Jackson; 
Dept. of Imaging, Hammersmith Hospital Imperial College Healthcare 
NHS Trust, London, United Kingdom.

Learning Objectives 
1. To describe how to avoid reflux.
2. To describe when to stop to avoid ischemia.
3. To review the most frequent complications in embolization for 
bleeding according to the target organ.

Introduction
There are many potential complications of embolization but one of 
the most feared is that of non-target vessel occlusion which, in certain 
vascular territories, can result in serious morbidity due to irreversible 
ischaemia or death. Fortunately, however, the risk is usually small 
so long as the angiographer adheres to a number of ‘basic’ rules; 
inadvertent embolization of a non-target vessel is usually related to 
poor technique rather than ‘bad luck’.
Anatomy
One of the commonest causes of non-target vessel occlusion is 
that the angiographer has failed to appreciate fully the anatomy 
of the vascular territory being embolized. It is essential that any 
embolization procedure is preceded by high-quality angiography 
to define precisely the vascular territory under consideration and its 
anastomotic communications.
Choice of embolic agent
It goes without saying that the best embolic agent to use for any 
particular indication is that which is most likely to produce the desired 
result with the least likelihood of causing complications. This choice 
is not always obvious, particularly in view of the increasing number of 
products which are available, and indeed there is often a difference 
of opinion between radiologists as to which agent should be used.
In general, however:
1. The embolization of an abnormal vascular bed is best performed 

with small particulate agents the size of which will depend upon 
the diameter of the vessels requiring occlusion and the selectivity 
of the catheter position;

2. The occlusion of a point bleeding source, a pseudoaneurysm or a 
large single vessel acquired arteriovenous fistula is best achieved 
with coils or plugs; and

3. The embolization of systemic arteriovenous malformations may 
require a liquid sclerosant or glue to achieve the best long term 
results.

Free-flow technique
It is generally best to avoid a wedged catheter position and to rely on ‘free-
flow’ of blood around the catheter tip to transport the embolic material 
to the desired location. A catheter that occludes the artery within which 
it is positioned increases the risk of non-target vessel embolization by 
forcefully pushing embolic material not only into vessels of a smaller 
size than it would otherwise have entered but also, by reversing flow, 
into adjacent collateral vessels. In certain situations, however, a wedged 
catheter position may be helpful (vide infra).
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Reflux of emboli
It is important to recognize that as flow progressively diminishes 
in the vascular bed being embolized, there is a fairly rapid increase 
in peripheral vascular resistance that can result in the ‘overspill’ 
of emboli into adjacent normal vessels. It is equally important to 
remember that a selective preliminary arteriogram may not opacify 
all the vessels that are present even if they arise directly from the 
vessel into which contrast medium is being injected. This is because 
of a ‘steal effect’ whereby the blood flow in collateral vessels may be 
towards the lesion under investigation, especially if it is very vascular 
or is shunting into a vein. When the flow haemodynamics are 
changed during the embolization procedure, flow may reverse along 
such collaterals and carry embolic material to an adjacent bed that 
was not visualized on the preliminary arteriograms. The following 
basic rules and techniques should help prevent reflux of emboli:
1. Embolizing catheters should be sited as selectively as possible 
beyond vessels supplying adjacent vascular territories; coaxial 
catheters are often necessary to achieve the necessary degree of 
selectivity;

2. Non-opaque emboli should always be injected as a suspension in 
contrast medium so that they are visible during injection;

3. Emboli should be injected in small quantities at a time and under 
constant fluoroscopic control;

4. Rapid flow within adjacent normal vessels may clear refluxing 
emboli so quickly that they are not visualized on fluoroscopy. It 
is therefore essential to monitor continuously the progress of 
embolization by repeated angiograms during the procedure so 
that contrast reflux can be appreciated. These angiograms should 
be recorded for subsequent review; and

5. The risk of reflux can be reduced by having the catheter in a 
wedged position in the vessel being occluded but, as mentioned 
above, should be used with caution as this increases the risk 
of distal non-target vessel embolization due to the forcing of 
embolic material into vessels which would not have filled with the 
catheter in a ‘free-flow’ position.

Distal embolization through an arteriovenous communication
The risk of embolization of a non-target organ at some distance from 
the abnormality being embolized is increased by the presence of 
arteriovenous communications and there are several techniques that 
may help prevent this. Numerous small communications as commonly 
occur in certain tumours such as hepatocellular carcinomas and 
renal cell carcinomas can usually be occluded safely simply by using 
a particulate agent of a slightly larger size that would normally be 
used. Larger arteriovenous communications may require the use of 
coils or plugs and detachable devices make their accurate placement 
simple and safe in most circumstances. On rare occasions, it may be 
necessary to employ a temporary balloon catheter to reduce flow 
through a very large arteriovenous communication to aid in coil or 
plug placement.

Special Session
Next generation interventional tool: from idea to 
product
304.1
How to protect your idea

S. Haley; 
Gill Jennings & Every LLP (GJE), London, United Kingdom.

Learning Objectives 
1. To explain the relation between patenting and publication.
2. To explain the main steps to patent a device.
3. To demonstrate from examples when to avoid the major mistakes.
Ensuring that the intellectual property associated with a new 
mechanical device has adequate legal protection can be a relatively 

straightforward process. However, it is possible to make mistakes 
during the early stages of development and exploitation of a new 
device which can severely hinder an inventor’s ability to ensure that 
he or she receive adequate reward for the creation and development 
of that device. This talk seeks to outline some of the basic key aspects 
of intellectual property protection and how to obtain it through the 
legal system as well as providing some simple examples of mistakes 
that inventors have made and how such mistakes can be avoided.
The session will start by outlining four main types of intellectual 
property and how they might apply to a medical device.
This will be followed by a brief outline of how to obtain protection 
under the systems which set out these four main types of intellectual 
property, together with a brief overview of the key procedural 
aspects and time frames involved in the processes. These four main 
types of intellectual property are copyright, trademarks, patents and 
designs. The copyright system in most jurisdictions does not have a 
formal registration process; so its criteria are straightforward to meet 
just so long as an inventor keeps good clear copies of the work. The 
trademark system has both unregistered and registered aspects 
to it and is therefore more complex. However, in the early stages 
of development of a new device, the issue of obtaining trademark 
protection is usually of relatively low priority and so will not be the 
focus of discussion of this session. 
The system for patent protection is more complex and includes 
an application process which can spread out, in most cases and in 
most countries, over a number of years. In most jurisdictions, there 
is a requirement for absolute novelty for any invention for which 
protection is sought. This does meant that it is important to make a 
decision, and act upon it, in respect of any patent application filing 
prior to disclosure, even by the inventor, to any third party outside 
of a confidentiality agreement. In certain circumstances, there can 
also be some benefits in ensuring confidentiality in discussions 
with potential business partners even some time after the initial 
filing to ensure that the patent filing strategy is optimised. In most 
jurisdictions, the patent application process involves a search for 
documentation which pre-dates the initial filing and any such 
documentation is then used as part of a detailed examination of the 
application to ensure that it meets legislative requirements. One 
of these requirements is the need for the invention to be new, i.e., 
not disclosed in any publication anywhere in the world. Another 
is usually that the invention has some form of inventive merit. This 
latter test is usually satisfied if an inventor can show that there are 
certain technical problems that have had to be solved on the way 
to achieving the invention, although other arguments can be put. 
Another significant aspect of the patent system that needs to be 
considered is one of jurisdictional nature in that it is necessary to 
seek protection in each country of interest on an individual basis, 
subject to the availability of certain international conventions. This 
means that it is also important for an inventor to consider the funds 
available to commit to individual applications in each jurisdiction 
and perhaps be selective based upon potential markets and medical 
device legislative restraints and even cultural issues in some cases.
The design system has both registered and unregistered aspects to it 
and is slightly less complex, in most instances, than the patent system. It 
usually also has a novelty requirement. It is these latter two systems that 
are of most significance to inventors seeking to exploit new devices and 
it is on these two systems that the session will focus.
It is hoped that a brief discussion of the various types of intellectual 
property will give potential inventors a feel for some of the concepts that 
are capable of protection under the intellectual property system, as well 
as a feel for how they need to exploit the systems to their full advantage 
to optimise their ability to exploit their invention either through their 
own development or collaboration and licensing with third parties.
Following on from this, a few key examples will be given in terms of 
actions taken by inventors in the past and the consequences of such 
actions for the inventor with respect of subsequent exploitation of 
their invention.
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Three simple case studies will be outlined for discussion and for 
use by way of an example of some of the issues associated with 
intellectual property protection.
In the first example, an inventor keeps minimal records and makes no 
attempt to register any of his rights.
In a second example, an inventor has good record keeping but gives 
no consideration to a strategy for registering any of his intellectual 
property rights.
In a third example, the inventor has good record keeping and develops 
and implements a strategy for protecting his intellectual property 
rights. From these cases, it will be seem that even in instances where 
little is done by the inventor some forms of intellectual property 
rights exist and can be used as the basis for exploitation of the 
inventor. However, the case studies also show that early planning 
and development of a sound IP strategy, even if only limited funds 
are available to exploit that strategy, can have significant benefit and 
lead to the generation of valuable property that can form part of a 
business plan optimising the ability to exploit the invention.

304.2
How to approach a device company

T. Schmitz-Rode; 
Applied Medical Engineering, Helmholtz Institute, RWTH Aachen 
University, Aachen, Germany.

Learning Objectives 
1. To explain what is a confidentiality agreement.
2. To teach what to say, when to say, and how to say to the company 
you plan to work with.

3. To teach what you can do by yourself and when you should look 
for the help of a device company.

Interaction with a device company depends on the intention and the 
goals of the potential collaboration and the background of the inventor. 
Interests may be different if the contributor of a new idea for a device 
or an application is a scientist from a research institute or a physician 
working in a hospital. In most cases inventors are not “free”, but creation 
of intellectual property (IP) is subject to special IP regulations of the 
institute or the hospital as part of a legal entity. Specific obligations of 
the stakeholders have to be taken into account when IP transfer to an 
industrial partner is configured in a research contract.
The “invention” may be just an idea, which may require feasibility 
tests as a necessary first step. Or experimental work has already 
been done, like simulation/modelling, in vitro validation, and/or in 
vivo (animal) experiments, creating different versions of “lab types”, 
as precursors of a prototype. A prototype should have a technical 
maturity, which allows for small batch production.
Some documents are helpful in first communication with a business 
partner: naturally business cards, leaflets, brochures or webpages, 
which present competences of the own institution, and most 
importantly - before sensitive details are discussed - joint signature 
of a so-called non-disclosure agreement (NDA).
If such an exploratory talk with a device company, covered by a NDA, 
shows a high grade of mutual agreement to cooperate, mutual visits 
and guided tours through facilities of the partners may follow. If 
this additional information confirms the intention of the parties to 
cooperate, this might be addressed in a Letter-of-Intent (LoI), mainly 
issued by the industrial partner to support a common research 
proposal. However, a next important step should be a research and 
development (R&D) contract of the proposed cooperation: Ideally, it 
should include information on object/services to be provided, financial 
contribution (personnel/payment), confidentiality, publication, 
warranties, liability and indemnity, management of intellectual 
property rights, duration and termination of contract, governing law, 
place of execution and place of jurisdiction, and eventually further/
miscellaneous information in a final clause. R&D contracts may be 
part of a “master research agreement” between strategic partners, 

which form the framework for specific cooperation projects.
If the invention is protected by a patent (or patent filing is under way), 
utilisation of IP rights can also be settled by a license agreement, 
which may be exclusive or not.
In all cases of a project-wise cooperation, there should be a well 
elaborated project proposal, including background, goals, partners 
and competences, description of proposed work packages (WPs), 
project plan, timetable, milestones, and proposed budget.
There are different funding options. Some allow a bilateral relationship 
(industrial funding, foundations, national research council), others 
require the formation of a consortium between clinical/research 
partners and industry; in some cases, inclusion of small and medium 
entities (SMEs) is mandatory (ministry of education and research, 
European seventh research framework programme).
In R&D cooperations, continuity of communication and documentation 
is part of the success. This includes regular status meetings (initially 
a “kick-off” meeting), briefing of partners between meetings by mail 
or conference calls, exchange of data and documents. In a larger 
consortium, it might be useful to have an administrative coordinator, 
and/or one or several research coordinators, with specific responsibilities. 
Documentation might appear cumbersome for the clinician but is 
indispensable for the certification process of the future medical product. 
Correct documentation right from the beginning of the R&D process can 
save a lot of money.
If an invention turns out to have considerable potential for an 
innovation, the formation of a company as a new small entity may 
be an option. If there is a “critical mass”, addressing medical needs, 
and courageous co-workers involved in such a project, creation of a 
“spin-off” company might be an adequate solution.
As brilliant as some ideas are, according to the value chain, the value 
of a medical product increases tremendously as the product level is 
actually approached. In terms of costs, the “80:20 rule” can be applied: 
80% of overall costs on the last 20% timeline of the development 
process to commercialize a product.
Main “cost drivers” are standardisation of the production process, the 
certification process (CE Mark including necessary documentation in 
Europe and FDA approval in the US) and the necessary clinical studies.
Controlled experiments involving human subjects and clinical trials 
are an indispensable method for determining the safety, effectiveness, 
and performance of medical devices. And it is an important field of 
cooperation between clinician/researcher and the device company. For 
certain types of new products entering European Union, adverse events 
in clinical trials have to be reported according to the EN 540 regulation, 
"Clinical Investigation of Medical Devices for Human Subjects".

304.3
Challenges in product design and engineering

D. Pavcnik; 
Dotter Interventional Institute, Portland, OR, United States.

Learning Objectives 
1. To review the main possible approaches to stent design.
2. How to assess biocompatibility and hemocompatibility.
3. To describe the process of developing a device from animal 
samples.

While device engineering has much to contribute to device technology, 
a question is, “will device or other engineering improvement find its 
way into a new device on the shelf?” This abstract reviews the possible 
approaches to stent design, describes the process of developing a 
biomedical device and suggests how to assess device biocompatibility 
and hemocompatiblity.
Review of the possible approaches to stent design
Balloon expandable and self expandable are two major types of 
stents. Balloon expandable stents are wrapped around a balloon on 
a catheter and then expanded by inflating a balloon, which results 
in permanent plastic deformation of the stent. For these stents, high 
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ductility of the material is crucial. The cells of the stent open radially. 
In contrast to this, self-expandable stents are elastically compressed 
in a sheath or catheter before implantation. The energy stored in 
the compressed stent results in spontaneous expansion when the 
stent is deployed. Superelasticity of the material is important for self-
expandable stents. Nitinol alloy based expandable stents rely on the 
material properties of the alloy alone.
Experimental data with endovascular stenting demonstrated complex 
vascular responses including thrombosis, neointimal hyperplasia and 
inflammation. Stent placement usually triggers vascular wall trauma. 
Stent denudes intima and stretches the media of the vessel. This 
incites a cascade of molecular and cellular events. Stents are used 
to prevent elastic recoil but vessel remodeling due to in stent neo-
intimal hyperplasia is considered to be result of the proliferation of 
smooth muscle cells and their migration into the intima and secretion 
of extra cellular proteoglycan matrix. It is obvious that the larger the 
vessel, the less restenosis becomes an issue.
Stent performance characteristics such as axial and circumferential 
stiffness, scaffolding, visibility and conformability are related to 
material choice and stent design. Clinical outcomes could also 
be determined by vessel injury, lumen size, arterial bed and side 
branches. All of these attributes must be balanced appropriately 
given the anatomical challenges and dynamic forces exerted by the 
vessel on the stent. Radial force required will be dependent on lesion 
characteristic and locations. Aorto ostial lesions may require more 
force than internal carotid artery stenoses. Engineers and designers 
must select and optimize among numerous interrelated parameters 
such as metal strut lengths and width, wire diameter and pitch. 
The effect of stent design on blood flow patterns arise from both 
compliance mismatch and strut spacing. Most nitinol stents can be 
adjusted for cell size and still maintain satisfactory radial force.
According to Palmaz, vascular stent evolution has gone through three 
main phases. The first was the mechanical phase. During this phase, 
flexible and low profile stents were developed. Later, recognition of 
the injury effect to the arterial wall produced by stent deployment 
led to design changes aimed at decreasing the injury of the stent 
struts by making more elaborate cell designs. The second phase 
(Stent Material) began with an interest in the effect the stent materials 
could have on blood and the arterial wall, independent of the stent 
design. This phase led to exploration of alternative metals and alloys 
as well as surface texture modifications and surface coatings able to 
influence thrombogenicity and cell coverage. The second phase did 
not progress too far because of the advent of the third phase, drug 
eluting stents. The drug eluting stents almost eliminated interest in 
stent materials research and focused all new development on the 
quest for new drugs and their release mechanisms. The drug eluting 
stents introduced profound changes in the healing mechanism of 
the stent, almost completely suppressing neointimal formation as 
long as the drug was present.
How to assess biocompatibility and hemocompatiblity
Biocompatibility refers to the reaction of tissue to the introduction 
of an implant. Responses which appear to be relevant to stents 
and other metallic implants are thrombosis, inflammation, cellular 
invasion and metal toxicity. Insertion of almost any implant causes 
some localized damage, which will initiate at least a wound healing 
response, with invasion by macrophages followed by encapsulation 
with fibrous tissue and/or inflammation.
Biocompatibility testing is used to establish biocompatibility and safety 
for various biomaterials in a preclinical setting including implantation, 
local irritation, pyrogenicity, sensitization, and multi-dose toxicity 
testing to meet International Organization for Standardization (ISO) and 
U.S. Food and Drug Administration (FDA) standards.
Describe the process of developing a device from xenogenic tissues
Biologic scaffold materials have become a significant sector of the 
medical device industry. Tens of millions of patients have been treated 
with various forms of collagen, hyaluronic acid, extracellular matrix 
(ECM) derived from sources such as porcine dermis, porcine small 

intestine submucosa (SIS) and bovine pericardium, among others. 
Although it is clear that benefit can be obtained by the appropriate 
use of extracellular matrix as a template for tissue reconstruction, 
there remains significant room for improvements.
The porcine SIS used in our studies is a collagen-based extracellular 
matrix (ECM) material that provides a temporary scaffold for cellular 
colonization. The submucosa layer of the small intestines is isolated, 
and the cells are removed through chemical extraction. The native 
composition of the ECM molecules from the intestines - collagen 
(Types I, III, VI), glycoproteins (fibronectin), glycosamino-glycans 
(hyaluronic acid, chondroitin sulfate A and B, heparin, and heparan 
sulfate), and proteoglycans - is maintained. SIS consists of growth 
factors - VEGF, FGF-2, and TGF, which support endothelial cell 
adhesion and the regeneration of native tissue. We have used SIS for 
tissue-reconstruction applications and as a cover material for several 
devices. These include SIS-covered small and large endografts, large 
vessel occluder, bioprosthetic venous valve, fallopian tube occluder, 
bioprosthetic closure device for atrial septal defect and patent 
foramen ovale.
The effect of various processing methods utilized in the manufacturing 
appears to be a critical determinant of the eventual clinical 
performance of the ECM covered devices. Better understanding 
of the mechanisms of how occult peptides within the extracellular 
matrixes attract specific cells types to the site of remodeling offers the 
potential to positively affect the balance between inflammation/scar 
tissue formation and constructive remodeling of tissue. The effect of 
mechanical forces on tissue remodeling when degradable SIS is used 
as a device cover is poorly understood but can dramatically affect 
the end result.
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304.4
The view of a medical device industry CEO

S. Ternström; 
Cordis EMEA, Waterloo, Belgium.

Learning Objectives 
1. To describe how a medical device company chooses the next 
device.

2. Should the inventor approach a large or a small device company?
3. To describe what the main mistakes are that a physician inventor 
makes when approaching a company with a new device/idea.

The definition and implementation of an optimal approach to the 
development of new products and therapies is key for the long-term 
success of a company in the medical device industry. For Cordis, a 
Johnson & Johnson company striving to provide a complete portfolio 
of devices to serve interventional cardiology and radiology, and for 
the larger J & J medical devices and diagnostics franchise (MD&D) it 
is first important to define areas of interest and, second, to decide 
on a case-for-case basis between an investment or acquisition 
strategy. In general, we look for high-value unmet clinical needs, 
a differentiated technology, strong value proposition, protectable 

intellectual property and high market growth opportunities. From 
a clinical perspective, disease areas with high prevalence and 
incidence are cardiovascular diseases, diseases of the CNS including 
psychiatric diseases, chronic pain, lung disease, osteoarthritis, 
obesity, diabetes mellitus, but also the whole spectrum of malignant 
diseases, gastro-intestinal disorders, and genito-urinary diseases.
Johnson & Johnson established the first corporate venture capitalist 
operating in health care industry, Johnson & Johnson Development 
Corp (JJDC). JJDC has made over 350 investments in all areas of 
healthcare and has a current portfolio of ~ 100 active investments. 
JJDC plans for ~ 15-20 new investments per year looking for both 
strategic and financial returns.
Following a decision to pursue a minority equity investment strategy, 
we fund proprietary products and platforms aimed at large markets 
and prevalent disease states, with a clear path to efficacy and sustained 
leadership. The goal is to try to be the first to market with a product 
of superior quality and outcomes, which are both general strategic 
elements of J & J. The targeted products or platforms should ideally 
have a solid commercialization and clinical support plan available 
based on claims, cost-effectiveness and clinical support that leads to 
rapid and widespread clinical adoption. We are further interested in 
experienced management with product/specialty-specific expertise 
and relationships and in a realistic execution plan not holding surprises 
in forecasting discoveries or reimbursement miracles.
In deciding to pursue acquisitions, it is first important to understand 
whether or not the target company is a good strategic fit from our as 
well as our shareholders‘ perspective. For commercial evaluation, we 
look at intrinsic value based on prospectively estimated sales and net 
income, at the Net Present Value (NPV) of the opportunity, and at the 
risk associated with the acquisition. The higher the risk, the higher is 
the expected return. A further financial aspect is the expected impact 
of the acquisition on the Earnings per Share (EPS) while dilution is not 
necessarily a knockout, particularly if the strategy is right and if we are 
clear for ourselves what we are buying. Further criteria to evaluate an 
acquisition are the nature of the acquired asset and whether it is a product 
only or a whole platform. In the latter case, we would be prepared to pay 
a higher price. We are also look closely at the capabilities embedded in 
the company such as technical capabilities and track records for product 
launches and effective regulatory submission successes. We further look 
at manufacturing complexity and the cost structure, and at the degree of 
vertical integration. Additional aspects are the commercial capabilities of 
the company in terms of sales force effectiveness, marketing competence, 
customer relationships, market reputation, distribution channels and 
experiences, and also other distinguishing capabilities like customer 
education and service provision. Key employees are very important to 
look at, particularly the ones who seem to have driven the success of 
the company. They need to be carefully identified as they are not always 
the VPs, and their willingness to continue in the new setup should to 
be assessed. Through diligence, we need to understand in detail the 
risks associated with an acquisition. These risks and liabilities are not 
necessarily knockouts but do add up and usually they detract from the 
value of the asset. Intellectual property is important to understand in 
significant detail, and freedom to practice can be as important as the 
protection offered by the IP owned by the target company itself.
Finally, some thoughts for prospective sellers; Due diligence 
associated with selling your company is a disruptive process: the 
acquirer will want to be thorough. Be prepared, and do not hold back 
information as it will only hold up the deal. Lawyers do not do deals 
but they can make them harder to do. If you are intending to sell 
your company, hire real experience. For valuation, most big MedTech 
companies use the same fully-allocated-10y-discounted cash-flow 
model. Multiples of earnings, sales, EBITDA and/or Premium to 
Trading Range are how the stock market keeps score. Operating 
synergies are important: they do not usually drive the fundamental 
decision to do a deal, but they are sought out wherever practical.
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304.5
One successful story

R. W. Guenther; 
Dept. of Diagnostic Radiology, University Hospital Aachen, Aachen, 
Germany.

Learning Objectives 
1. To discover the kaleidoscope of a successful story
2. To understand the various steps from an idea to a product
3. "No idea is too crazy. Do something. If it doesn‘t work, do 
something else."

There are several aspects influencing the success of new developments 
and new products in medicine such as innovative ideas, basic and applied 
research, availability of suitable technologies, and the clinical need. Very 
often it is a mixture of all including serendipity and good luck.
New ideas are usually not enough for a successful story, but necessary 
for someone to start with. Theoretically, there are several potential 
ways to go, e.g. from an idea to a particular clinical application or 
from a clinical problem to a solution or from an already existing 
solution to a modification, improvement or extension. The right 
technical partner for the realization of a new device is of the utmost 
importance on the way to success. Anyway, it is a long way from the 
innovative idea to a device that can be used in clinical practice.
Examples of such successful stories in interventional radiology 
include the development of balloon catheters, stents, thrombectomy 
devices, embolization materials and also caval filters. In our case, it is 
the caval filter. Caval filters have been around since the development 
of the Mobin-Uddin and the Greenfield filters in the late 1960s. 
Because of the large calibre of the introducer systems at that time, 
we developed together with COOK Medical a basket filter for 
percutaneous introduction in 1983. At that time, Cook was one of the 
very few companies competent in catheter technology in Europe.
Despite successful experimental testing, clinical use showed 
asymptomatic fatigue fractures of the filter struts in the long-run.
This was the starting point for the development of a new filter, 
the Günther Tulip filter, which was designed for percutaneous 
introduction, but also percutaneous retrieval (1992). For safety 
considerations, retrieval was limited initially to 10-14 days after 
placement. Later on, it was shown that even after longer periods 
of time filter retrieval was possible. In the meantime, the Tulip filter 
has become a successful and established protective device against 
pulmonary embolism world-wide. In view of the long-term sequelae 
of filters in general (postthrombotic syndrome), however, filter 
retrieval even after longer dwell-times was a desirable feature.
For that purpose, we finally modified the Tulip filter by opening the 
loops of the Tulip leafs in order to facilitate extraction even after 
ingrowth of the anchoring legs into the caval wall and named it the 
Celect filter (COOK), which was approved by the FDA recently. The 
various steps as shown above exemplify the development from a 
permanent to a retrievable and finally optional caval filter according 
to the clinical needs.
The key to the above successful filter story was to discover the problem 
and to find an effective and safe solution in close cooperation with 
a most reliable and competent industrial partner with access to the 
technology and the market.
1. Günther R.W. et al.: Vena caval filter to prevent pulmonary embolism. 
Radiology 156; 1985: 315-320.

2. Neuerburg J et al: New retrievable percutaneous caval filter: 
experimental in vitro and in vivo evaluation. CVIR 16; 1993: 224-229.

3. Buecker A. et al: Long-term retrieval of modified Günther vena cava 
filter. An animal study. Invest. Radiol. 42; 207:692-696.

Foundation Course
Interventional Oncology: bone metastasis
701.1
Essentials of pain therapy and radiotherapy

S. Donnadieu; 
Service Anesthesie-reanimation , Hopital Europeen Georges-Pompidou, 
Paris, France.

Learning Objectives 
1. To define general principle and indications of pain medication in 
bone metastases.

2. To give practical aspect of pain medication prescription.
3. To define the best candidate for local pain control through 
interventional techniques.

Pain control in IR procedures remains complex; however, oncology IR 
procedures may be divided in four periods:
1. The preparation to procedure including anxiolytic 
premedication (Hydroxyzine 1 mg/kg), application of Emla® 
cream on the site of puncture and information.

2. The percutaneous puncture and approach by intravascular 
route, intra ductal catheterization (biliary, renal) or direct way 
to the tumor. Local anesthesia is systematic using épinéphrine- 
lidocaine 2% (Max 300 mg).

3. The procedure itself: Embolization, cimentoplasty, 
radiofrequency, cryothérapie or stenting which represents the 
most painful period.

Locorégional anesthesia (Troncular, plexus or paravertebral blockade) 
may be used in interventions in upper or lower limbs with ropivacaïne 
0.2 or 0.75% (Dose max: 150 mg).
Anxiolysis and sedation use benzodiazepine (Midazolam 0.05 mg/
Kg) associated with morphine patient controlled analgesia (Bolus: 3 
mg; refractory period: 3 min). Self inhalation of mixed equimolecular 
oxygen nitrous oxide is effective for pain relief but is difficult in the 
IR room and a caregiver must maintain the facial mask. Low doses of 
ketamine (0.2 mg/Kg) I.V have antihyperalgesic effects in association 
with opioids without respiratory depression.
Patient controlled administration of propofol is border to general 
anaesthesia and an anaesthesiologist must be ready for rescue in 
case of hemodynamic or ventilation failure. Epidural and intrathecal 
anaesthesia are anaesthetic procedures only indicated for lower 
limbs or perineal interventions.
All patients receiving opioids or benzodiazepines must be provided 
with oxygen.
Hypnosis has been shown to be effective in reducing pain and 
anxiety during IR procedures but needs a psychologist sitting next 
the patient.
4. The post interventional period. The antalgia is multimodal: 
acetaminophen, nefopam, NSAID (except usual contra-indications: 
renal or cardiac insufficiency, risk of gastric bleeding). Opioids 
are continued by IV route: Morphine with PCA or transcutaneous 
iontophoretic fentanyl administration, or by mouth: morphine 
sulphate I.R. or oxycodone IR.
In case of chronic opioids administration before intervention, they 
must be continued after procedure at the same dose with rapid onset 
antalgic adjunction for intercurrent pain.
A pre- interventional visit is essential to detect high-risk patients with 
chronic obstructive pulmonary disease, obesity, chronic renal failure, 
coronary artery disease and patients with anxiety or psychological 
disorder.
Verbal contact and instrumental monitoring (cardioscope, oxymetry, 
non invasive blood pressure measurement, and respiratory rate) are 
vital parameters monitored. Adequate training personnel with no 
other responsibilities are the key of good sedation and analgesia in 
the I.R. room.
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701.2
Technique and results of cementoplasty

T. Sabharwal; 
Department of Radiology, Consultant Interventional Radiologist, 
London, United Kingdom.

Learning Objectives 
1. To define technique and endpoints of cementoplasty according 
to different clinical situation (type of bone and type of disease 
targeted).

2. To give results of cementoplasty according to different clinical 
situations.

3. To report strategies for enhancing the results and reducing the 
complications.

Radiotherapy is commonly used to treat patients with painful bony 
malignancy, although pain may not be relieved for up to 2 weeks after 
the procedure. Conservative therapy involves analgesia (often with 
narcotic drugs) and bed rest. However, in some patients, pain remains 
refractory to both pharmacological and radiation treatments.
Percutaneous cementoplasty is indicated for patients with painful 
bone metastases resulting from tumours elsewhere in the body or, less 
frequently, with primary bone tumours. The aim of the procedure is to 
reduce pain and stabilize bones. Cementoplasty is the generic term for 
this procedure. Its use in vertebrae is commonly termed vertebroplasty 
and when treating the sacrum it may be described as sacroplasty.
Outline of the procedure:
Percutaneous cementoplasty involves the injection of acrylic bone 
cement into malignant bone cavities in order to relieve pain or 
stabilise the bone, or both.
Percutaneous cementoplasty may be performed under general 
anaesthesia or, more commonly, using conscious sedation and local 
anaesthesia. A small skin incision is made and a 10-12-gauge trocar or 
needle is passed into the bone under fluoroscopic guidance.
Cement containing a radiopaque agent is used for this procedure. 
Visualisation of the cement during injection via multi-plane 
fluoroscopy is essential in order to limit extra-osseous leakage of 
cement. If leakage outside the bone occurs, the injection is halted 
while the cement hardens and plugs the leak, or for the needle to be 
repositioned.
Once the procedure is complete, the patient should remain 
recumbent and should not bear weight while the cement hardens. 
Success and complication outcomes will be discussed in the talk.

701.3
Percutaneous ablation techniques

A. Mahnken; 
Radiology, University Hospital Aachen, Aachen, Germany.

Learning Objectives 
1. To present various ablation techniques available in bones.
2. To define technical aspects and endpoints of various ablation 
techniques.

3. To give the results of ablation techniques in bones.
Symptomatic bone metastases are a common problem. They may 
cause disabling fractures and unbearable pain. At the time of death, 
osseous metastases are present in up to 85% of patients who die 
from breast, prostate, and lung cancers.
Percutaneous tumor ablation techniques have been proven effective 
for the treatment of benign skeletal lesions, particularly osteoid-
osteoma. Dealing with bone metastases, local ablation aims on 
pain relief and local tumor control rather than definitive tumor 
destruction. While external beam radiation therapy is the current 
standard of practice in localized bone disease, there are a relevant 
number of patients who present with persisting pain despite the 
additional use of opioid analgesics. Moreover, patients with symptom 

recurrence after radiation therapy may not be eligible for further 
radiation therapy. Image-guided percutaneous tumor ablation has 
proven effective for dealing with this difficult problem. Currently 
ethanol injection, laser-induced interstitial thermotherapy (LITT), 
cryoablation and percutaneous radiofrequency ablation (RFA) are 
clinically used for treating bone metastases.
Introduced in 1994, CT-guided ethanol injection is the oldest and least 
costly technique. It provides pain relief in approximately three quarters of 
patients if there are no further options left. Data on LITT and cryotherapy 
is scarce. The latter may achieve relevant pain relief in more than 80% of 
patients. Up to 50% of patients report complete absence of pain after 
treatment. Currently RFA gains most attention for treating bone tumors. 
Over the last decade, various studies reported the use of RFA for treating 
symptomatic bone metastases. The only multicenter study on this topic 
reported a significant and long lasting pain relief in 95% of patients. In 
rare cases, RFA is also used as definitive treatment in bone metastasis. 
In general, RFA appears to be more effective in ostolytic lesions when 
compared with osteoblastic metastases. Most recently, the combined 
use of percutaneous RFA with percutaneous osteoplasty was successfully 
established. As there is only limited data, a comparison with osteoplasty 
or RFA alone as well as their long-term effectiveness is needed.
In conclusion, image-guided ablation of bone metastases is safe and 
effective for treating metastatic bone tumors. It is well tolerated and 
provides long lasting pain relief.

techniques.

management of bone metastases.

701.4
Intra-arterial therapy

J. Chiras; 
Neuroradiology, La Salpetrière, Paris, France.

Learning Objectives 
1. To present various intra-arterial therapies that can be applied in 
bone tumors.

2. To define indications of intra-arterial therapies in bone tumors.
3. To give results of intra-arterial therapy in bones.
Chemoembolization for hepatic tumors had been largely 
documented. Its applications in bone tumors, mainly metastases, 
remain confidential, but can be very useful in some specific cases.
Embolization for palliative treatment of bone metastases had been 
proposed many years ago with some results but the median free interval 
in malignant tumors, especially in metastases, is short (≈4 weeks) and no 
significant consolidation or tumoral response had been documented. 
Addition of antimitotic drugs to embolization particles increase the 
median interval and can offer some objective response.
Many years ago, it had been demonstrated that the intra-arterial 
infusion of chemotherapeutic drugs increased by 20 to 40 efficacy 
of these drugs in brain tumours. Similar results can be observed 
by the association of chemo- infusion of antimitotics and chemo-
embolization in malignant one tumors.
Concerning the technique, we begin by an infusion of antimitotics after 
microcathéterism of tumor feeders (DDBCA). This infusion is followed by 
embolization with particles (embogold or PVA), mixed with Adriamycine. 
The total dose of antimitotics does not exceed 400 mg of CBDDCA and 
10 mg of Adriamycine due to the potential toxicity of these drugs on 
nerve roots. Specific attention should be taken to the dose infused when 
arteries feed vascularisation to nerve roots.
Indications are recurrent primary tumors after irradiation and/or 
surgery in case of relapse to general chemotherapy and predominant 
metastases after radiotherapy that cannot be resected and when 
bone consolidation is not necessary. In addition, such treatment can 
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be realised in combination with cementoplasty or radiofrequency 
destruction to increase potential tumor destruction and obtain a 
bone reconstruction. This technique can offer pain reduction, bone 
stabilisation and in some cases partial or complete response.

Special Session
AAA stent grafts
702.1
Endoleak management

R. McWilliams; 
Dept. of Radiology, Royal Liverpool University Hos, Liverpool, United 
Kingdom.

Learning Objectives 
1. To present the classification of endoleaks based on imaging.
2. To learn when and how to treat type I and type II leaks.
3. To present the results of the treatment of type I/II leaks in 2008.
Endoleaks
Endoleak after endovascular aneurysm repair is defined as the 
presence of blood flow within the aneurysm sac outside the confines 
of the endograft. The distinction is thus made between flow contained 
within the aneurysm sac and “exoleak” due to aneurysm rupture.
The accepted classification is that reported by Geoff White and Jim 
May from Sydney, Australia. The original classification described only 
two types of endoleaks but with increasing experience came the 
need for further subdivision into the now accepted five categories.
Type 1: Endoleak at either the proximal of distal attachment sites.
Type 2: Non-graft related and the flow is due to patent aortic 
sidebranches.
Type 3: Fabric tears or graft disconnections.
Type 4: Graft porosity either related to sutures holes or the nature of 
the fabric.
Type 5: Endotension.
Endoleak may also be defined as primary when it is diagnosed during 
the first 30 days after EVAR or secondary when it is first diagnosed at 
greater than 30 days from the date of the implantation.
The diagnosis of endoleak and its subsequent categorization is 
almost always made at surveillance imaging after EVAR. The two tests 
most commonly used are unenhanced ultrasound and enhanced CT 
scanning. MR angiography is used in some centres but is not useful in 
the assessment of endografts that have a stainless steel endoskeleton. 
Diagnostic catheter angiography is generally reserved for those 
patients who have been shown to have an endoleak of uncertain 
origin at one of the above imaging tests. Plain radiography is now 
regarded as an essential part of surveillance. Although endoleak 
cannot be seen at plain radiography, the cause of an endoleak shown 
at CT or US may be explained with reference to the radiographs which 
may clearly show component separation or iliac limb dislocation.
Unenhanced abdominal ultrasound has proven to be a reliable test 
for type 1 and type 3 endoleak. There are many series recording 
the use of ultrasound contrast agents in the diagnosis of endoleak. 
It is repeatedly shown that the use of microbubble contrast agents 
increases the sensitivity for type 2 endoleak, but this comes at 
increased cost for the examination and type 2 endoleaks are 
generally not treated. So the rationale for using ultrasound contrast 
agents after EVAR is weak. Transcutaneous ultrasound does not have 
a role in surveillance after thoracic EVAR.
CT scanning is widely used as the preferred surveillance test after 
abdominal and thoracic EVAR. Were it not for the radiation burden 
and risks of contrast-induced nephropathy, then it would be easy 
to recommend thin section, multiphase CT after large doses of 
intravenous contrast-medium. Many authors recommend multiple 
phases encompassing an unenhanced phase followed by arterial and 
late phase examinations. The unenhanced phase is used to identify 
areas of calcification in the mural thrombus that may be confused 

with endoleak. This was perhaps useful in the pre-PACS era, however, 
now that PACS is widely available, it is a simple matter to review the 
pre-EVAR CT and determine the areas of calcification that existed 
before the graft implantation and an unenhanced phase is almost 
never necessary. The delayed phase is performed to diagnose type 2 
endoleak which then is, or at least should be, generally not treated. 
Our own practice, when using CT for surveillance, is to perform 
enhanced arterial phase scanning only.
US and CT are generally very successful at diagnosing and categorising 
endoleaks. At ultrasound the position of the endograft, location of the 
endoleak and the flow direction in the aortic sidebranches are all helpful 
in deciding the type of endoleak. The scan should commence with 
analysis of the sac with greyscale imaging as echopoor areas within the 
thrombus are useful markers for sites of potential endoleak.
The dataset from CT is usually sufficient to determine the nature of 
endoleaks. The position of the endoleak, its shape and relationship 
to the aortic wall and endograft are all used in determining the type 
of endoleak. The presence or absence of migration and aortic or iliac 
dilatation at the attachments sites is also assessed. The integrity 
of the metallic skeleton to look for disconnection or stent fracture 
is more easily assessed if the raw data are post-processed using an 
edge-enhancing algorithm.
The management of endoleaks is somewhat variable but some 
general rules apply. It is widely accepted that graft-related endoleak 
should be treated whenever possible and promptly. Proximal 
and distal type 1 endoleaks are most commonly managed using 
either stent-graft extensions or balloon expandable stents. Type 3 
endoleaks are managed with bridging stent grafts to reconnect the 
site of modular disconnection.
Type 2 endoleaks are the subject of much debate and there are many 
enthusiasts who manage these sidebranch endoleaks aggressively. 
The rationale for treating type 2 endoleaks is not strong and they were 
not shown to be a risk factor for aneurysm rupture in the EUROSTAR 
database. Pre-operative embolisation of large sidebranches has 
been reported but was shown to be ineffective in reducing the 
incidence of type 2 endoleaks. A variety of techniques has been used 
to try and deal with type 2 endoleaks including the use of coils, glue, 
Onyx, thrombin, laparoscopic clipping of sidebranches and open 
conversion. The results of these treatments are often poor.
Type 4 endoleaks are probably graft-specific and the best examples 
are the reports of microleaks with the Aneurx graft which are thought 
to be due to suture holes or areas of fabric erosion or changes to the 
weave of the fabric and the transudation of fluid across the PTFE of 
the earlier Gore endografts. The Gore graft has now been modified 
to be of low permeability.
Type 5 endoleak or endotension describes a situation where there is 
sac enlargement but no endoleak has been demonstrated. There are 
a number of possible causes for this situation including undetected, 
intermittent and posture-dependent endoleaks, microleaks, pressure 
transmission through thrombus, transudation of fluid and proteolytic 
degradation of sac thrombus.
A generally accepted approach to endoleak management is to 
actively and promptly treat type 1 and type 3 endoleak. We are 
generally conservative with type 2 endoleaks and we do not actively 
look for these and hence do not use US contrast agents and do not use 
multiphase CT. Type 4 endoleak is graft specific and not commonly 
seen. In patients with endotension it is important to consider the 
possible causes. It is not easy to give a simple management tool for 
these patients but it is important to carefully review the graft for 
migration, attachment site dilatation and structural integrity.
It is undoubtedly better to prevent endoleaks rather than to treat 
them and there are many aspects of graft deployment that will 
minimize the risk of longterm failure. It is also better to pre-emptively 
treat impending graft-related endoleak rather than to wait for it to 
occur and this is a function of the surveillance programme.
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702.2
Fenestrated and branched stent grafts

R. Greenberg; 
Dept. Vascular Surgery, Cleveland Clinic, Cleveland, OH, United States.

Learning Objectives 
1. To describe the main features of fenestrated and branched 
endografts

2. To discuss the anatomical and clinical indication for F and B 
endografts

3. To give the 2008 results of F and B endograft
No abstract available

702.3
Emergency EVAR: practice logistics

T. Pfammatter1, D. Mayer2, L. Hechelhammer1, M. Lachat2; 
1Dept. of Radiology, University Hospital, Zurich, Switzerland, 2Clinic of 
Cardiovascular Surgery, University Hospital, Zurich, Switzerland.

Learning Objectives 
1. To describe the optimized patient triage for endograft.
2. To define the minimal „on the shelf“ list of device needed.
3. To discuss the respective role of bifurcated and AOUNI stent grafts 
in ruptured AAA.

The proportion of patients with ruptured abdominal aortic aneurysm 
(rAAA) treated endoluminally is steadily increasing as more centers 
are adopting an EVAR (Endovascular Aortic Repair)-first approach. 
This trend is reflecting the extensive experience gained with 
elective endograft repairs in more and more hospitals. So, in recent 
publications, about 50% of rAAA were treated by EVAR. Open repair 
of rAAA in high-volume aortic surgery units has a better patient 
outcome than in less experienced services. In one study, the transfer 
of patients with rAAA from community hospitals to a tertiary referral 
center did not affect patient survival. In Finland, centralization of 
emergency vascular surgery in an area with a 1.3 million population 
has decreased the population-based mortality of rAAAs from 77 
to 56%. We can assume that these data are valid for EVAR of rAAAs 
too as many patients with a rAAA will still undergo open treatment. 
Furthermore, prompt diagnosis, anesthetic management and 
postinterventional care remain important outcome variables for 
both treatment approaches. In addition, patient selection for one 
or the other therapy requires large experience with both treatment 
modalities. Since the first EVAR for rAAA in 1994, several groups have 
shown improved 30-day survivals after EVAR compared to open repair. 
A metanalysis of retrospective EVAR studies for RAAA revealed a 30-
day mortality of 20%. To minimize selection bias (i.e. hemodynamic 
or anatomic variables), survival analyses based on intention-to-treat 
EVAR protocols have been made. These studies showed an overall 
reduction of rAAA mortality compared to the open repair-only era.
At first glance, easy access to a multislice CT-scanner, human resources 
and an adequate stock of stentgrafts seem obvious requirements 
for a successful EVAR program. When these requirements have to 
be held up during 24 hours 7 days a week, they become an issue in 
several hospitals. Ideally, the CT-scanner is located in proximity to 
the shockroom and the emergency OR. Under these circumstances, 
most centers will obtain a CT-angiography in almost every rAAA. AAA 
imaging determining anatomic suitability is most crucial in choosing 
the appropriate individual treatment. However, some groups advocate 
a fast-track approach, where the patients are immediately transferred 
to the operating theatre and detection of rupture/suitability for EVAR 
is determined by fluoroscopy only. A mobile fluoroscopy unit will do 
for most cases to guide the intervention. However, in obese patients 
with large abdominal hematomas high-end angiography equipment 
will be necessary. Intravascular ultrasound (IVUS) or CO2-subtraction 
angiography may reduce potentially nephrotoxic contrast agent 

load in selected cases as renal failure is associated with an adverse 
outcome in some studies. In hemodynamically unstable patients, 
transfemoral introduction of a supraceliac aortic occluding balloon 
over a super-stiff wire for better stabilization via a 12 -F sheath is useful 
for both open repair and EVAR. In our experience, this technique was 
utilized in roughly 20% of the EVARs. The other interventional tools 
necessary are the same as for elective EVAR. Therefore, the endograft 
stock present in a high-volume center will suffice. A selection of large 
main aortic trunks (i.e. 34 mm diameter) with suprarenal fixation is 
necessary as the aortic necks in rAAA may be larger and suboptimally 
shaped, especially in high risk patients where the indication for 
EVAR might be pushed to the limits. Recently, most single centers 
have reported a preference for bifurcated endografts, although 
aorto-uniiliac devices come closest to a one-fits-all endograft. 
Nevertheless, a selection of aorto-uni-iliac devices is necessary for 
patients with monolateral stenotic or occluded iliac arteries. A team 
including a vascular surgeon and an interventional radiologist as 
well as a scrub surgical and a radiological nurse, all experienced with 
elective and emergency EVAR, has lead in our group to standardized 
routine technique with good results. This kind of staffing remains an 
issue, as has been reported in several papers, where open repair had 
to be done because of unavailability of a radiologist or a surgeon 
with endovascular training. The next step which may cause logistic 
problems is the aftercare. Increasing concentration of elective and 
emergency aortic repair in referral centers with a higher case-load 
per center has been noted in several countries. The mean ICU stay 
for EVAR of rAAA is between 3 and 6 days, which is slightly shorter 
than after open repair. Probably, this advantage will be compensated 
by the relative increase of rAAA in these centers thus requiring a 
similar amount of ICU beds. An abdominal compartment syndrome, 
prolonging the ICU stay, occurs probably as frequently after open as 
after EVAR (20 to 30%). Finally, due to limited availability of endograft 
components, mistakes related to the emergency stress and non-
optimal EVAR anatomy, early radiological or surgical reinterventions 
are higher in emergency than in elective EVAR setting.

Special Session
Management of major hemoptysis
703.1
CTA imaging in hemoptysis

M.-F. Carette, A. Khalil; 
Service de Radiologie, APHP, Hôpital Tenon, Paris, France.

Learning Objectives 
1. To review CTA findings in case of hemoptysis
2. To explain what is the place of CTA in the pre embolization work up
CTA imaging (CTAI) performed by multidetector computed 
tomography (MDCT) has improved the hemoptysis management 
especially in two main directions: (i) It allows a diagnostic or a 
strong probability for a pulmonary origin of the bleeding (1) prior to 
performing interventional radiology session and (ii) It provides more 
precise depiction of bronchial and nonbronchial systemic arteries 

than conventional CT or global thoracic aortography (2). By the way, 
CTAI keeps all the advantages of MDCT for studying all non vascular 
components which have to be analyzed in such cases as the site of 
bleeding, the aetiology, and the hemoptysis gravity (3). All viewing 
techniques could be used to identify such information as multiplanar 
reformation (MPR) display, in average projection, maximum intensity 
projection (MIP), minimum intensity projection (miniMIP), or volume-
rendering techniques (VRT) for 3D display.
Interest in mechanism of bleeding:
Haemoptysis, due to extravasations of blood from the vascular 
compartment to the bronchial tree, usually results from systemic 
hypervascularization of the lung by bronchial and nonbronchial 
systemic arteries (4, 5). Haemoptysis related to pulmonary artery 
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injury is less frequent, near to 11% of cases (6), but its presence can 
lead to the occlusion of the pulmonary artery involved as the first 
step of interventional radiology.
Pulmonary origin
The possible participation of a pulmonary artery origin to the bleeding 
has an impact on the technical aspect for performing the CTAI. So the 
protocol has to be modified when that involvement is possible on 
clinical arguments (7, 8): direct pulmonary artery traumatism (Swan-
Ganz catheter), active tuberculosis or other necrotising pneumonitis, 
nécrotic tumor, vasculitis as Behçet or Hughes Stovin disease, arterio-
venous fistula. In that case, enhancement of both pulmonary and the 
systemic arteries are required because both mechanisms could be 
associated. Because protocols must be adapted to the specificity of 
each CT and particularly to the number of detector rows, it is difficult 
to provide technical rules for this type of acquisition. For example, 
using a 16-MDCT scanner, we use commonly 90 ml of non-ionic 
contrast agent administered at a rate of 3.5 mL/s via an automated 
injector device through an 18-gauge IV catheter. A region of interest 
(ROI) is placed on the descending aorta at the level of the carina. 
When the density of 120 HU is reached, a cranio-caudal scanning 
is started 6 seconds later from the lung apex to the lung base. If an 
early acquisition is requested, we decrease the trigger threshold at 
100 HU or we put the ROI in the ascending aorta. Imaging is always 
performed with the patient in the supine position and at maximal 
inspiration during a single breath-hold when it is possible or during 
normal breathing in mechanical ventilated or patients short of 
breath. It is often useful in these cases to foresee a second volume 
following the fist one, to better identify an extravasation of contrast 
material within a necrotic process.
As for the study of the systemic bronchial and non bronchial arteries, 
we used real-time axial scrolling, interactive MIP, and VRT to study 
pulmonary arteries looking for four types of abnormalities: pseudo-
aneurysm (9) more than true aneurysm of the pulmonary artery; 
visualisation of a pulmonary artery in the inner wall of a cavity; in fine, 
an interruption of a pulmonary artery at the contact of a pathological 
pulmonary tissue, usually necrotic with the visualisation, or not, of an 
extravasation of contrast media in that same pathological territory.
Systemic origin
We not need to come back to the technical aspect for performing the 
CTAI and to read it. Our goal is to evaluate the origin and the course 
of the bronchial and nonbronchial arteries and to appreciate their 
potential responsibility in the observed bleeding. For Yoon (10) and 
Remy-Jardin (11), MDCTA should provide a more precise depiction of 
the bronchial arteries than conventional angiography.
Bronchial arteries are the major type of vessel involved in hemoptysis. 
CTAI is helpful to identify their origin before endovascular treatment. 
Normally, they arise from the anterior and antero-lateral part of 
the descending aorta at the level of the T5 and T6 vertebrae at the 
rear of the left main bronchus (2). But aberrant bronchial arteries 
may originate from the aortic arch and more than 30% of bronchial 
arteries have an anomalous origin, which is a cause of endovascular 
treatment failure if not detected previously to the procedure of 
embolisation. They can be recognized from other systemic arteries 
because they enter into the lung through the hilum. Bronchial 
arteries can originate from subclavian artery or one of its collaterals 
as internal mammary artery, thyrocervical trunk, costocervical 
trunk, or from brachiocephalic artery, pericardiacophrenic artery, 
inferior phrenic artery, or abdominal aorta. 3D images could be more 
accurate than transverse CT scans for detecting bronchial arteries 
with aberrant origins (11). 

Their responsibility in patients with haemoptysis can be suggested 
when it is possible to see the bronchial artery from its origin to the 
hilum in the territory where the haemoptysis is localized. At the 
opposite, if we do not see any abnormal bronchial artery going to the 
bleeding site, even if it is difficult to refuse to attempt an endovascular 
treatment, we have firstly to look for a systemic non bronchial artery 
abnormality, for a pulmonary artery origin or an unusual mechanisms 

such as aortic fissuration, inhaled bleeding from the upper respiratory 
tract, NTE origin, hemetemesis or intra-alveolar haemorrhage.
Non Bronchial Systemic Arteries are responsible of haemoptysis 
in some patients, most often in association with a bronchial artery 
bleeding. It can be arteries normally located inside the thorax with 
a normal access to the lung as the pulmonary ligament arteries or 
the oesophageal artery. The others need a pleural symphysis to go 
through directly to the lung.
Most often, these non bronchial systemic arteries come from vessels next 
to the pathological aspect of the pleura including thickening ≥3 mm and 
enlarged extrapleural fat. The arteries usually involved are the internal 
thoracic arteries or other collaterals from the subclavian arteries, for 
upper lobes involvement and anterior involvement (right middle lobe, 
and lingula); the intercostal arteries (for posterior involvement); and the 
inferior phrenic arteries for lower lobes involvement and inferior segment 
of the lingula (7, 12). The pathogenic process explains the aetiologies of 
bleedings involved in such a case: mainly sequel of tuberculosis, sequel 
of pleuritis, history of pulmonary embolism, post irradiated lung. At the 
opposite, it is less frequent in acute or quick process as primitive tumoral 
involvement of the lung.
Other findings
Other Vascular findings
We still have explain the extravasation of contrast material from 
pulmonary artery involvement, the contrast media being seen in 
necrotic parenchyma; in rare cases, CTAI can show extravasation of 
contrast medium into a bronchus when the examination is performed 
during active haemoptysis.
In case where contrast material is no longer in pulmonary arteries, the 
acquisition made during the systemic phase, a systemic to pulmonary 
shunting can be demonstrated and even its mechanism, shunting in 
reverse flow corresponding to a lung parenchyma destruction, and 
iso-flow shunting, corresponding to a proximal pulmonary artery 
obstruction.
Anastomosis between bronchial arteries itself or with other arteries 
are difficult to identify on CTAI. Currently, the visualisation of the 
Adamkievicz artery and its origin are possible. However, in our 
knowledge, the visualisation of the origin of the anterior spinal cord 
artery of the cervico-dorsal spinal cord is not possible yet. Indeed, 
this last artery could be a collateral of the intercostal artery of the 
right broncho-intercostal trunk making the embolisation of the right 
bronchial artery arising from this trunk dangerous.
Finally, especially in elderly patients, CTAI can demonstrate a 
tortuous aorta and the presence of atheroma (2) which invite the 
interventional radiologist to perform the endovascular exploration 
with a long introducer sheet.
Non vascular findings
Locating the bleeding site is an important element before deciding to 
treat the patient. CTAI is an important tool to determine this location. 
The most frequent sign being the presence, in the lung parenchyma, 

of ground-glass opacities, or parenchymal consolidation, or both.
These signs take all their value if they are in the territory of a potential 
aetiology of the bleeding. If not, these abnormalities may help 
identify the bleeding site when they are unilateral or located in one 
lobe. Sometimes a lung collapse can be due to clots obstructing 

the bronchi; MPR and miniMIP can help to explore bronchi and 
demonstrate the endobronchial obstruction if there is no atelectasis. 
The other signs were seen with vascular signs: pulmonary artery 
involvement or systemic hyper vascularisation, extravasation, 
systemo-pulmonary shunting.
Determining the cause of hemoptysis is very important and CTAI 
seem to be a better tool for that than bronchoscopy (13). We have 
seen that this potential cause can orient to a pulmonary involvement 
and modified how to perform the CTAI itself. Most etiologies are well 
seen on CTAI: tuberculosis, bronchiectasis, aspergillomas, necrotic 
pneumonias, primitive or secondary pulmonary tumours, vasculitis. 
Whatever it remains patient with idiopathic hemoptysis.
The hemoptysis gravity is usually based on the bleeding quantity, 
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on its flow and on the consequences on the patient. However, the 
importance of parenchymal involvement demonstrated by CT has 
appeared well correlated to the prognosis and to the bleeding 
quantity of the patient (3).
1. Khalil A, Parrot A, Nedelcu C, Fartoukh M, Marsault C, Carette MF. 
Severe Hemoptysis of Pulmonary Arterial Origin: Signs and Role 
of Multidetector Row CT Angiography. Chest 2008;133:212-219.

2. Khalil A, Fartoukh M, Tassart M, Parrot A, Marsault C, Carette MF. 
Role of MDCT in identification of the bleeding site and the vessels 
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MF. Utility of high-resolution chest CT scan in the emergency 
management of haemoptysis in the intensive care unit: severity, 
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703.2
Bronchial artery embolization

K. Malagari; 
2nd Dept. of Radiology, University of Athens Medical School, Athens, 
Greece.

Learning Objectives 
1. To review anatomy of bronchial arteries and possible systemic branches
2. To review technique materials and results
3. To review incidence and prevention of complications
Introduction
BAE was first reported by Remy et al in 1974 (Barbe no 14). BAE is widely 
accepted for the treatment of massive and recurrent hemoptysis. 
BAE has been shown to be a safe and effective method to control 
hemoptysis in CF while there is concern on the reduction of rebleeds 
in the long term.

Causes of hemoptysis
Bronchietasis and tuberculosis were traditionally the most common 
causes of hemoptysis. During the last years, a trend of reduction of 
the frequency of these conditions as a cause for hemoptysis has been 
recognized. However, in patients with massive hemoptysis requiring 
MICU active tuberculosis, bronchiectasis and mycetomas sum up as a 
cause for bleeding up to 83%. Regardless of the severity of the bleeding, 
causes of hemoptysis include fibrobullous disease (TBC, sarcoidosis 
or ankylosing spondylitis related) with or without mycetomas (34%), 
malignancy (19%), pulmonary hypertension, mycetoma (18%), 
arteriovenous fistula, lung abscess, pulmonary laceration, chronically 
elevated venous pulmonary pressure such as in mitral valve stenosis, 
pulmonary AVM, bronchovascular fistula in patients with chronic 
tracheostomy, necrotizing pneumonia, bleeding disorders, vasculitis, 
PA rupture from Swan Ganz catheter, trauma and fibrosing mediastinitis. 
Hirschber et al report on the frequencies of causes.
Cryptogenic hemoptysis is a term used to describe hemoptysis of unknown 
origin after a negative examination work up that includes bronchoscopy, CT 
angiography and percutaneous selective arteriography of the bronchial and 
pulmonary arteries. The incidence of this clinical setting is not exactly known; 
in the study of Swanson et al, of the 54 patients included, in eight patients 
(15%) no apparent cause could be identified. Cryptogenic hemoptysis can 
be severe; in a series of 81 patients with cryptogenic hemoptysis, the mean 
cumulative volume of expectorated blood was 190 ml and BAE successfully 
controlled hemoptysis in 90%. Among the cases of cryprogenic hemoptysis, 
Dieulafoy disease is a significant consideration. Most frequently, it is a 
gastrointestinal condition, but occurrence in a bronchus has been reported 
in a few cases. Unless operated on the condition cannot be documented.
Clinical evaluation of hemoptysis severity
Hemoptysis when massive and untreated has a mortality rate of 50%. In 
hemoptysis, the principal risk is asphyxiation and not exsanguination. 
Massive hemoptysis is characterized the bleeding or more than 300 
ml per 24 h or requiring intubation. The term is loosely used including 
a range of 200 to 1000 ml per 24 to 48 h or 100 to 600 ml/24 h. Life 
threatening hemoptysis is defined when: (1) expectoration of 250 ml of 
blood for 24 h, (2) blood transfusion is required and (3) there is failure 
of conservative treatment. These patients require intensive care and 
the overall mortality rate is 13% despite the availability for emergency 
embolization, conservative treatment and surgery. Mortality was 9% in 
the same setting in the study of Hirshberg et al while Knott- Craig et al 
recorded a mortality of 10%.
Pre-embolization work up
Plain films
Nowadays, it has only a limited role for the daily evaluation of the 
course of the patient during hospitalization.
Computed tomography
CT vs bronchoscopy

combined with bronchoscopy positive yield increases to 93%.

identifying the source of blood in the airways.

there is a consensus that in the acute massive bleeding CT is 
preferable and more frequently feasible to be obtained while 
bronchoscopy should always be included in the diagnostic work-
up in non massive hemoptysis investigated electively.

CT angiography of the bronchial and non bronchial systemic 
collaterals

vessels responsible for the hemoptysis
Bronchoscopy
If time issues allow may assist in the lateralization of the hemoptysis, 
an overall assessment of the bronchial mucosa, and bronchoalveloar 
lavage. Ong et al including only patients with massive hemoptysis in 
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MICU in the acute phase found that in this setting, bronchoscopy was 
able to identify the site of bleeding in 90% of the cases compared 
with plainchest films that identified the site of bleeding in only 64%.
In the acute and massive bleeding it is usually not feasible to perform 
bronchoscopy.
Technique
Localization of the bronchial arteries/anatomy
The majority of abnormal vessels (n=65 [94%]) arise directly from 
the descending aorta. Bronchial artery anatomy varies greatly. In the 
majority, they arise directly from the aorta or from the intercostal 
arteries. Based on human cadavers, Caudwell et al identified four 
types of anatomic variation. Uflacker et al identified as many as 10 
types. The most common type is that of a single right bronchial 
artery with two left bronchial arteries in 41%. Up to 20% may have an 
aberrant origin and in up to 10% they originate from the curvature 
of the aortic arch. Aberrant bronchial arteries may arise from the 
subclavian, brachiocephalic, internal mammary, phrenic and coronary 
arteries, or chest wall. A spinal artery may originate from a bronchial 
artery in up to 5% of patients with right side being more common 
than the left side.
Which arteries are considered pathologic?
Hypertrophied arteries/ those presenting a vascular blush/ or 
arteriovenous shunting/helical or lobulated morphology with or 
without microaneurysms or diameter larger than 6 mm.
Abnormal systemic feeders (non bronchial systemic collaterals) 
may arise from the internal thoracic artery, thyrocervical trunk, 
lateral thoracic artery subclavian and internal mammary arteries or 
intercostal branches. These feeders penetrate the lung through the 
triangular ligament or pleural adhesions (Cohen AJR 1992 no 11). 
Systemic arteries are more frequently encountered in patients who 
have associated pleural disease or involvement of the visceral pleura. 
The parietal pleura are supplied by the intercostal, internal mammary 
and musculophrenic arteries while the visceral pleura are supplied 
by the bronchial arteries. For this reason, when pleural disease is 
associated with pleural involvement non bronchial systemic collateral 
vessels may supply the bleeding area. Abnormal systemic feeders 
can be seen in 35-45% of the time. In the series of Brinson et al, non 
bronchial systemic collaterals were identified in 75% in patients with 
recurrent bleeding but only in 8% in those who were undergoing 
BAE for the first time. Similar collaterals were reported by Keller et al 
in 45% of re-bleeders.
The origin of anterior spinal artery or spinal radicular arteries from the 
bronchial arteries or intercostobronchial trunk varies considerably. 
Wong 18 et al reported that in 0 of his 75 patients this variant was 
present while Cohen et al report that this was present in 55% of their 
20 patients with CF. It is noteworthy that in instances in which spinal 
cord injury was developed after BAE, the branches to the spinal 
cord were not seen at angiography. It has been postulated that 
redistribution of flow that occurs dynamically during embolization 
may open anastomotic collaterals.
Procedure
Selective catheterization of the bronchial arteries was performed 
with preshaped catheters (Cobra, Simmons 1 or 2, Hink) of 5F in 
diameter. Microcatheters have been used when there is difficulty 
securing or advancing the catheter to a safe position; typically, an 
infusion catheter (Tracker 18; Boston Scientific/Target Therapeutics, 
Boston, Mass) Progreat, 2.7 F (TERUMO) or Microferret (Cook).
It is useful to perform as a routine procedure a midline thoracic 
aortography to map the bronchial anatomy. Embolization with 
particulate matter should be continued until the flow into the 
embolized vessel almost ceases. If a catheter placement cannot be 
secured, embolization should not be performed. The presence of a 
spinal artery circulation arising from a bronchial artery is an absolute 
contraindication to embolization if the origin is distal to the farthest 
reach of the catheter tip.
Embolic Materials
The most commonly used embolic agent is polyvinyl alcohol (PVA) 

particles (Contour; Boston Scientific, Natick, MA). Gelatin sponge 
(Gelfoam; Upjohn, Kalamazoo, MI) is a temporary embolic agent used 
by some in combination with PVA (Ivalon; Pacific Medical Industries, 
La Mesa, Calif), which contained particles that ranged in size from 
150 to 550 µm; gelatin pledgets (Gelfoam; Upjohn, Kalamazoo, Mich). 
New spherical embolic agents (Embospheres; Biosphere, Rockland, 
MA; Contour SE; Boston Scientific) and Bead block (Biocompatibles, 
Terumo) have been introduced recently and clearly have better sizing 
and penetration characteristics than PVA or gelatin sponge particles. 
Pugnale et al have used acrylates (Histoacryl, B Braun, Melsungen, 
Germany) with ethiodised oil (Lipiodol, Guerbet, Aulnay-sous-Bois, 
France). Vinaya et al reported a serious complication from passage of 
500-µm Embospheres through spontaneous bronchial-pulmonary 
artery shunts of the bronchial circulation to the systemic circulation 
in a patient with recurrent hemoptysis who sustained myocardial 
infarction, followed by a stroke event. After supportive treatment, 
the patient recovered completely.
Coils are not advisable because on subsequent occasions of BAE coil 
placement hampered attempts to embolize distal vessels. However, 
they may provide a safe proximal occlusion in selected cases of acute 
massive active bleeding that can be difficult to achieve with injection 
of particles alone.
Size of particles used
Most centers use particles of 250 to 750 microns - mostly PVA. 
The ideal agent size would be the same diameter with the distal 
ramification of the bronchial arteries. In addition, the large diameters 
mentioned above are unlikely to penetrate through collaterals to the 
spinal circulation. Barben et al in young patients with cystic fibrosis 
have used polyvinyl alcohol particles of 150 to 550 μm. However, it 
has been shown that pulmonary vessels can fill through collateral 
circulation when injected from the bronchial arterial bed in rats 
(Schraufnagel et al). Similarly, Bouchy et al showed that in dogs the 
use of microspheres of less that 100 μm in diameter induced hind 
leg paralysis while the use of larger particles induced only transient 
neurological symptoms.
Results
Immediate success is defined when BAE achieves no bleeding 
recurrence within 24 h from the procedure. In the study of Ong et al, 
bleeding was controlled in 77% of their patients with acute massive 
bleeding treated in the MICU embolization. In their study, only 12% 
required emergency surgery and overall in hospital mortality was 
12%. Barben et al in patients with CF achieved an immediate success 
rate (i.e., no recurrent bleeding within 24 hours) in 95% using PVA 
particles. Eleven (55%) patients required more than one BAE, and the 
median time between first and second embolizations was 4 months 
(range, 5 days to 61 months).
Overall, from the experience at Mayo Clinic, BAE was successful in 
controlling hemoptysis in 94% with a sustained response at 85% 
in the ensuing month. Mal et al in 56 patients report a control of 
bleeding of 77%; Cremaschi et al in 209 patients 98%; and Rabkin etal 
in 306 patients in 91%.
Recurrence of hemoptysis
Rebleeding may be associated with incomplete embolization (missed 
feeding artery), bleeding from the pulmonary arterial circulation (<10% 
of patients with massive hemoptysis), recanalization of previously 
embolized vessels, development of new collaterals (especially in 
cases in which there is chronic suppuration), or inadequate treatment 
of the underlying disease. Hayakawa et al have described two time 
peaks of bleeding recurrence: the first 1 to 2 months after BAE and a 
second peak after 1 to two years. The first peak reflects bleeding from 
missed vessels and the second development of other hypervascular 
areas or revascularization of the initially treated vessels. In studies 
including a cohort of various causes of hemoptysis, rebleeding 
is reported in 9 to 29% of patients (Swanson et al). In the study of 
Barben et al, patients with CF 55% required additional embolization 
sessions because of rebleeding with a median time of hemoptysis - 
free interval of 4 months (5 d to 61 mo).
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Complications
The most severe complication is spinal infarction and paraplegia 
resulting from embolization of a spinal artery. From the Mal series: 
Brown Sequard’s syndrome regressed after 4 months without 
sequelae, paraparesis with spontaneous regression after 2 weeks and 
complete paraplegia without regression occurred despite intensive 
look for visualization of the spinal artery on pre embolization 
selective angiography. Minor adverse events include transient chest 
pain, fever, and dysphagia.
1. Bookstein JJ, Moser KM, Kalafer ME, et al. The role of bronchial 
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chronic inflammatory processes of the lung. Am. J. Roentgenol 
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3. Brunner HD, Schmidt CR: Blood flow in the bronchial artery of the 
anesthetized dog. am. J. Physiol. 1947; 148: 658.
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703.3
When should we embolize the pulmonary artery?

F. Keller; 
Dotter Interventional Institute, Oregon Health Sciences University, 
Portland, OR, United States.

Learning Objectives 
1. To review the possible lesions of PA.
2. To review indication for PA embolization.
3. To review techniques and results of PA embolization.
Massive hemoptysis is defined as expectoration of 300 ml of blood in 
24 hours or 600 ml in 48 hours. Treatment of massive hemoptysis may 
be medical, surgical or interventional. Medical treatment consists of 
blood replacement, emergency bronchoscopy and placement of a 
cuffed endotracheal tube in the main stem bronchus contralateral to 
the site of hemorrhage to protect from aspiration. Surgical therapy 
includes laser coagulation and lung resection. Interventional therapy 
requires a diagnostic arteriogram to locate the lesion responsible for 
bleeding, selective catheterization and some form of embolotherapy. 
Unfortunately, mortality of medical treatment of massive hemoptysis 
approaches 50 percent. The results of surgical therapy are better with 
a mortality of 17%; however, advanced bilateral pulmonary disease 
and poor respiratory function contraindicate surgery in a high 
percentage of patients with massive hemoptysis.
In patients presenting with massive hemoptysis, bronchial and other 
systemic arteries such as the subclavian artery and its branches, 
intercostal arteries and phrenic arteries are largely responsible for 
supplying the bleeding site. In fact, in 95% of patients with massive 
hemoptysis, the systemic arteries supply the bleeding lesion.
Pulmonary artery blood supply to lesions causing massive hemoptysis 
is, therefore, rather unusual. The pathophysiology involved when 
massive hemoptysis originates from pulmonary artery lesions is 
similar for all causes. Some form of defect, either congenital or 
usually acquired, in the pulmonary artery either ruptures or erodes 
into the alveoli or a small or medium sized bronchus resulting in 
hemoptysis. These defects include pulmonary A-V fistulas, Rasmussen 
aneurysms and other necrotic parenchymal lesions and traumatic 
pseudoaneurysms.
Pulmonary arterial venous fistulas seen in HHT are most often 
associated with a saccular aneurysm at the site of A-V communication. 
These aneurysms can rupture into either the pleural space or the 
airways. Rupture of a pulmonary A-V fistula into the airways is one 
of the etiologies of hemoptysis originating from the pulmonary 
arteries.
Necrotic parenchymal lesions and so called Rasmussen aneurysms 
associated with tuberculosis are two other causes of hemoptysis 
that originates from the pulmonary arteries. With these entities, the 
inflammatory/necrotic process erodes a communication between the 
pulmonary artery and the airways. For Rasmussen aneurysms there is 
occasionally both pulmonary and systemic artery blood supply.
Trauma is a third etiology of massive hemoptysis from pulmonary 
artery origin. This also includes iatrogenic trauma. Over inflation of 
the balloon on a Swan-Ganz catheter is the most common cause 
of traumatically induced massive hemoptysis originating from the 
pulmonary arteries. Balloon over inflation causes a pseudoaneurysm 
of the pulmonary artery to develop that causes massive hemoptysis 
if it ruptures into a pulmonary artery. Other types of trauma include 
surgery and penetrating injuries.
Embolization of pulmonary artery lesions causing massive 
hemoptysis begins with a diagnostic arteriogram. Systemic artery 
supply needs to be excluded which may be done by CT or require 
diagnostic angiography. Once it is determined there is no systemic 
artery supply, a diagnostic pulmonary arteriogram is performed. 
Next, the specific pulmonary artery branch supplying the lesion is 
then selectively catheterized and the catheter is advanced as close as 
possible to the offending lesion. The interventional radiologist may 
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choose between coils, detachable balloons or Amplatzer Vascular 
Plugs to occlude the artery supplying the lesion. Factors affecting 
this choice include size of the feeding artery and presence or absence 
of severe, acute angles in the course of the catheter to reach the 
lesion. With proper identification of the feeding artery and careful 
embolization, major hemoptysis originating from pulmonary artery 
lesions is amenable to control by pulmonary artery embolization in a 
very high percentage of cases.

Special Session
Radiation protection for the IR
704.1
Why to protect ourselves

G. Bartal; 
Dept. of Medical Imaging, Meir Medical Center, Kfar-Saba, Israel.

Learning Objectives 
1. To learn about the radiation risk for patient and especially for 
interventional radiologist.

2. To learn about the way to measure radiation during procedures, 
to categorize them according radiation dose.

3. To learn about the different techniques (passive and active) to 
reduce the patient’s and operator’s radiation exposures.

Basic training of any interventional radiologist (IR) originates from 
radiology. Radiologists are expected to be and are the experts in 
patient radiation protection. As modern imaging modalities usually 
do not require presence of the radiologist in the examination room 
and the public as well as media are very much aware of the dangers 
of ionizing radiation, much effort is made in order to reduce the 
patient exposure. In fact, IRs and other image guided specialists 
are on the forefront of the modern imaging, skilled to use the most 
sophisticated image guided methods of catheter based therapy [1-4]. 
In interventional procedures, staff operates near the patient in a non-
uniformly scattered radiation field [5]. A comprehensive radiation 
protection is an intrinsic “quality standard” for any interventionist. IRs 
have to be a model of perfection for other image guided specialists. 
Modern image guided therapy comprises fluoroscopy guided 
vascular and nonvascular endoluminal procedures as well as CT, US 
and MR guided interventions.
Recent implementation of CT-fluoroscopy requires particular 
attention and special measures for patient and staff radiation 
protection. Some of us use CT-Fluoroscopy as a guidance tool 
that becomes widely available and useful in various CT-guided 
interventions does representing an additional emerging occupational 
hazard [6]. Interventionist has to able to pick and choose the most 
effective and least hazardous imaging modality for the imaging and 
image guidance.
Diagnostic work-up of the patient can and should be based on 
noninvasive imaging modalities such as vascular US, CTA or MRA and 
the intervention planned and performed based on the acquired data.
Recent introduction of medical simulators using a “tactile feedback” 
control allows virtual “feeling & handling” of catheters and guide-
wires; improve our skills and consequently shorten the fluoroscopy 
time. Medical simulators can improve technical and operational skills 
using X-rays, guidewires, catheters, and other IR equipment. They 
provide a realistic simulation and tactile sensations of guidewires, 
balloons, stents and so on, as well as simulation and display of real 
time fluoroscopic images with Cine, DSA and C-arm operation. Virtual 
reality endovascular simulators create a simulated interventional 
environment.
Fluoroscopy and fluorography that are the major source of ionizing 
radiation are routinely used by Interventionists as a major imaging 
tool in daily practice [7, 8].
Most of the procedures require long fluoroscopy time and repeated 
DSA runs [9-11]. Powerful angiography systems allow virtually 

unlimited fluoroscopy time. During recent decade, we experienced a 
shift to the vascular access and hemodialysis access procedures that 
demand closed position of the operator to the target area, which 
comprise higher hand and eye exposure of the operator [12, 13].
Good radiation protection requires the use of protective devices: 
apron, collar, glasses etc. Obligatory, routine use of these devices 
adds weight and limits the mobility of an operator which makes it 
an additional occupational hazard. Interventionist‘s work requires 
special physical skills (long standing, neck extension to one side 
as we turn our body and extend the arms to another side, tension 
weight bearing etc.).
Basic principles of radiation protection for the interventionists:
1. Make sure that you have the following protective tools in your 
Cath. Lab. Shields and or moveable barriers between patient and 
operator.

 a. They can be suspended from ceiling and from the table, and 
reduce about 85% of radiation to interventionist [14].

2. Proper operator positioning is crucial, but sometimes 
impossible like in vascular access and particularly hemodialysis 
access cases.

 a. Sterile disposable protective surgical drapes have been 
introduced in vascular access practice and can substantially 
reduce the radiation dose to personnel with minimal or no 
additional radiation exposure to the patient [15].

3. Always collimate closely.
 a. Reduce Field of view as smaller area of interest lowers the 
scatter radiation.

 b. Careful collimation can reduce the scatter to about 1/3.
 c. In prolonged procedures, reduce dose to the irradiated skin e.g. 
by changing beam angulations [16].

4. Minimize fluoroscopy time, use a low dose rate and reduce the 
number of acquisitions.

5. Use Pulsed Fluoroscopy adjusting the pulse rate to each and 
every procedure always starting from the lowest applicable one.

6. Do not over-use magnification.
 a. Higher magnification requires more X-ray photons on the same 
surface and higher dose rates.

 i. This applies to Flat panel detectors as well.
7. Keep beam-on time to a minimum and always use the Last Image 
Hold, or Last Fluoroscopy Run Hold in order to view and learn 
recent image sequences without using DSA runs.

8. Dose rates are higher in bigger patients.
 a. Keep tube current as low as possible and tube potential (kVp) as 
high as possible.

 i. Lower kV contributes significantly to scatter, but not to image 
quality.

 b. Additional filtration can be achieved by narrowing the output 
spectrum of the X-ray.

9. The X-ray tube should be positioned at maximum and the image 
intensifier or flat panel detector at minimum distance from 
patient.

10. Reduce or avoid manual injections of contrast during DSA, use 
an automatic injector [11].

11. Reduce fluorography (DSA). Multidetector CT scanners and 
MR scanners provide an excellent CT angiography (CTA) or MR 
Angiography (MRA) of any given area.

 a. Patient who had a good, diagnostic CTA or MRA can be planned 
for the intervention without additional diagnostic angiography.

12. Any interventional procedure requires detailed preparation of 
the equipment and method:

 a. When sophisticated new devices are introduced, little if any 
attention is paid to the radiation protection during deployment.

 b. Routinely use a detailed flow-chart for each procedure, which 
is based on patient dose saving, without interfering with optimal 
procedural performance.

 i. The procedural flow-chart shows the order in which the entire 
procedure is routinely performed with special attention to the 
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contrast media injection time, including only essential and the 
shortest necessary fluoroscopy time.

 c. Special attention is paid to the collimation of the exposed field 
[2, 6].

Proper use of fluoroscopy
1. Training of physicians in the proper use of fluoroscopy is not 
straight forward as it must focus on the type of procedure and on 
the operational features of the equipment.

2. The interventionist must find an appropriate compromise on 
where to position the image intensifier without placing the 
patient at risk for accidental collision with the medical devices.

3. Pulsed fluoroscopy should be a default of your angiography 
system instead of continuous tube emission.

 a. Use pulsed tube emission 15 frames/sec or less.
 b. Ask for it when you work or better use it yourself.
 c. The use of variable pulsed fluoroscopy has been proven to 
reduce dose as long as it is set up to do so [17].

4. Scattered radiation from the patient is more significant near the 
tube. Work with the tube above the couch should be avoided.

 a. The X-ray tube should always be kept as far away from the 
operator as possible.

 b. In Lateral projection: keep the tube away.
 c. Exposure of the operator to the primary beam is unacceptable 
and should be avoided [18].

Daily use of ionizing radiation obligates IRs to reduce or ideally to 
avoid any radiation effect during their professional life. One of your 
colleagues told in one of our congresses: I have only two eyes and 
two hands and I need to “conserve” them for my job.
IR is a ‘‘Special Practice’’ requiring special attention to be given to 
quality assurance programs, quality control measures and patient 
dose assessment. Radiation protection is a process that should be an 
integral part of daily routine for any responsible interventionist.
European and international regulations require radiation protection 
standards to be applied [19]. One of the main (and important) 
differences in the use of “fluoroscopically guided procedures” by 
radiologists compared to other medical specialties is the historical 
good management of radiation doses by radiologists, and IRs should 
keep it that way in the future.
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704.2
Active and passive protection

E. Vano; 
Radiology, Complutense University, Madrid, Spain.

Learning Objectives 
1. To review the available passive protection methods.
2. To review the available active protection methods.
3. To review the results of active and passive protection methods.
Over the last few years, an impressive effort has been made to 
improve radiation protection (RP) in interventional radiology (IR). 
The European Commission enacted the Directive 97/43/EURATOM 
on Medical Exposures [1] considering IR as a special practice 
requiring quality assurance programmes including patient dose 
assessments and specific training in RP [2]. In 2000, the International 
Commission on Radiological Protection (ICRP) published a document 
on Avoidance of Radiation Injuries from Interventional Procedures 
[3]. The International Electrotechnical Committee (IEC) produced 
several standards advising the radiology industry to improve the 
safety of interventional X-ray systems [4]. In 2002, the International 
Atomic Energy Agency (IAEA) also launched an Action Plan on 
Radiation Protection of Patients [5] with special attention to the 
interventional practices. As a result, interventionists are now aware 
of the importance of RP aspects in their routine practice. In its 2008 
European Interventional Radiology Syllabus [6], CIRSE stated that 
“Image interpretation and radiation protection are the foundation 
on which good practice in IR is built”.
This lecture is a practical review on the passive and active methods 
and tools available to improve RP in the interventional suite and to 
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clarify their effectiveness. Staff doses in IR can be high enough to 
exceed regulatory limits and even to produce radiation injuries if RP 
tools are not used in an appropriate way [7-11]. Radiation-induced 
cataracts in interventionalists or alerts on lens doses close to the 
limit of 150 mSv per year during angiographic procedures have been 
reported. In its new recommendations approved in 2007, the ICRP 
states that “new data on the radiosensitivity of the eye with regard 
to visual impairment are expected” [12]. There is a low correlation of 
patient and staff radiation doses and it is very difficult to predict staff 
doses from dosimetric parameters shown by modern X-ray systems 
during the procedures [13]. Thus, it is necessary to identify and to 
understand the key methods to reduce radiation risks.
The protection offered by X-ray system or existing in the 
interventional suites are usually recognized as “passive methods” 
of protection. “Active methods” would be the ones practiced by the 
well-trained interventionalists who perform clinical procedures with 
the minimum radiation risks for both patients and staff. In any case, 
the best passive methods are useless if they are not used in routine 
practice or improperly used.
The following is a summary of the key methods and tools to take into 
account to reduce radiation risks during interventional procedures 
[14-15].
Passive protection methods:

line comparisons.

avoiding extra DSA series.

future).
Active protection methods:

shielding are always the main factors to be taken into account. 
Working at 80 cm from the isocentre instead of 40 cm can 
decrease scattered dose to approximately a quarter of the 
original dose.

radiation is higher at the side of the X-ray tube and less important 
at the side of the image intensifier during lateral projections.

information (reduce fluoroscopy time, use low dose fluoroscopy 
modes, reduce the number of DSA series, reduce the number of 
images in the series, etc).

comparison with available references indicative of good practice.

checks of your X-ray system and on your patient and staff 
dosimetry database.

your patient will also help you improve your own occupational 
protection.

Conclusions
Important variations in patient and staff dose values occur 
in interventional suites. Using the latest technology is not a 
guarantee of lower radiation risk [16-18]. A good training in RP 
and a deep knowledge of your X-ray system and the effectiveness 
of the different passive and active RP methods and tools together 
with the typical exposures for the available operational modes are 
necessary. Awareness of these dose values will help in the selection 
of appropriate operational modes and together with an assessment 
of the required image quality will allow an optimization of the 
procedures. A periodic comparison of your patient and staff dose 
with reference values published by the scientific societies [16-17] 
will enable you to optimize your practice and reduce unnecessary 
radiation doses.
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K, Bor MD, Vassileva J, Borisova R, Pellet S, Corbett RH. Patient 
dose in interventional radiology: a European survey. Radiat Prot 
Dosimetry. 2008 Feb 20; [Epub ahead of print].

18. Tsapaki V, Kottou S, Vano E, Komppa T, Padovani R, Dowling 
A, Molfetas M, Neofotistou V. Occupational dose constraints in 
interventional cardiology procedures: the DIMOND approach. 
Phys Med Biol. 2004 Mar 21; 49(6): 997-1005.

704.3
High and low risk procedures

E. Walser; 
Radiology, Mayo Clinic Jacksonville, Jacksonville, FL, United States.

Learning Objectives 
1. To demonstrate the difference of low and high risk interventions.
2. To stress the regulations and limitations of high risk procedures.
3. To learn about the different techniques (passive and active) 
to reduce patient’s and operator’s radiation exposure and the 
potential way for the future.

What is the definition of “high-risk procedure” (HRP) in IR?
Suggested standard of greater than 2 Gray per procedure or group of 
procedures within 30 days
HRP is usually generic i.e. the risk is to operator and patient except for 
the case of pregnancy in the patient or operator.
Patient pregnancy
No significant risk of spontaneous abortion or congenital 
malformations below 0.1 Gy.
“10- day rule” - Do not irradiate a women within 10 days of last 
menstrual period since this results in non-implantation and missed 
abortion in very early pregnancy. This rule was devised in 1959 but 
not widely applied. Most radiology departments rely on asking 
women if they “might” be pregnant.
Avoid radiation to pregnant women in first trimester (12 weeks, 
during organogenesis).
There is no governmental or societal standard obligating a radiologist 
to determine whether a woman of child-bearing age is pregnant 
although ICRP and US dept of HHS recommend that clinicians advise 
radiologists if their patient is pregnant.
Radiology departments are encouraged to develop written standards 
to deal with the possibility of radiating pregnant women.
Operator pregnancy
Exposure to pregnant operators or residents is limited to 500 mrem 
per gestation with avoidance of 50 mrem in any given month.
US Federal law (10 CFR 20.1208) mandates that these limits only apply 
after written declaration of pregnancy.
Current recommendations:

10-20 with standard lead apron

radiation protection
What regulations or standards exist to define and limit HRPs?
ICRP--International Commission for Radiation Protection--Publication 
85, September 2000 states that a maximum absorbed dose of 1 Gy 
(repeated procedures) or 3 Gy (single procedure) should prompt 
patient counseling and follow-up.
BEIR VII--Phase 2- Biological effects of ionizing radiation--released 
by National academy of Sciences 2005 increased the estimation 
of cancer risks from radiation and eliminating the concept of a 
“threshold” dose, particularly in women and children.
SIR guidelines under construction--patient follow up indicated if 
below thresholds exceeded

KA 
2

Definitions of exposure parameters and when to be concerned:
PSD= Peak skin dose. The highest dose (in Gray) at the patient’s 
skin during a procedure. PSD includes the primary x-ray beam and 
scatter.

2000 mGy
 PKA= The integral of air kerma across the whole x-ray beam. PKA 
is an estimate of the entire amount of energy delivered to the 
patient.

300 Gy·cm2 (Using a 100 cm2 field) 
 Ka,r= The air kerma accumulated at a reference point in space 
relative to the table, usually an estimation of the patient’s body 
surface.. It is also known as the cumulative dose or cumulative air 
kerma.

3000 mGy
Conversion formulas to obtain PSD from values displayed on 
monitor:

a,r (mGy)

KA (Gy·cm2)
If you only monitor fluoro time (FT), your dose estimates are gross.

when the total FT has reached 30 minutes
What factors predispose to HRP?
OPERATOR FACTORS

TECHNOLOGY FACTORS

PROCEDURAL FACTORS
Complex/lengthy procedures--major culprits listed with cumulative 
doses (cumulative air kerma)

 spine AVM … 6300 mGy
 head AVM … 3800 mGy



Copenhagen 2008
175Special Sessions and Foundation Courses

Cardiovascular and Interventional Radiological Society of Europe

 with stent … 1600 mGy

 with stent … 1300 mGy

PATIENT FACTORS
Obesity- Over 135 kg (300 lbs) creates an increase in the dose to the 
patient and to the operator in the form of scatter.
Very small patients- Under 10 kg (22 lbs) experience a higher dose 
per BSA or weight with the potential for higher cumulative lifetime 
doses and the attendant increased stochastic effects. Recent data 
on multiple cardiac CTAs in children with congenital heart disease 
(JAMA 2007) put forth some alarming figures, estimating 1 excess 
cancer for every 500 scans in childhood and 1 excess cancer for 
every 150 scans in young women. Therefore, as IRs, we may put 
patients at higher stochastic risk later by virtue of our lower risk IR 
procedures-- i.e. thoracic stent graft for traumatic aortic rupture in 20 
y.o may condemn patient to yearly CTA with attendant higher cancer 
induction risks.
Patients with predisposing factors for radiation injury such as prior 
XRT or multiple diagnostic procedures in same area over past 30 
days.
Patients with poor skin health/healing capacity

If we know we are in a HRP, how can we diminish the risk?
Consider alternate methods of guidance or diagnosis (ultrasound, 
MRI). Consider quitting a procedure if completion requires excessive 
fluoroscopic time and risk of radiation outweighs benefits of 
procedure (i.e. very difficult UFE).
PASSIVE METHODS (in-room existing technology)

reduces radiation dose by about 1/2

computer controlled exposure calibration. Automatically track 
and collimate X-ray beam to detect and follow catheter tip. May 
decrease dose by an order of magnitude

ACTIVE METHODS

the diagnosis or perform the intervention).
If the dose delivered is high, what should we do to protect ourselves 
and the patient?
A 15 gray dose to a single field is a reviewable sentinel event as 
mandated by Joint Commission in US.
Do we need informed consent prior to HRP? This is probably a good 
idea for patients undergoing a HRP. The information we should give 
patients includes:

21%. Using the linear no-threshold model, a typical interventional 
procedure increases the risk by about 0.5% (using a worst-case 
effective dose of 100 mSv X risk of 5% per Sv).

complicate prolonged exposure. Hair loss can also occur and may 
be temporary and sometimes permanent.

thresholds, the patient or family member should check exposed 
skin areas for the above changes (rash, ulcer, erythema, hair loss) 
and report positive and negative findings to the IR staff.

1. Balter S, Miller DL. The new Joint Commission sentinel event pertaining 
to prolonged fluoroscopy. J Am Coll Radiol 2007; 4:497-500.

2. Fletcher DW, Miller DL, Balter S, Taylor MA. Comparison of 
four techniques to estimate radiation dose to skin during 
angiographic and interventional radiology procedures. J Vasc 
Intervent Radiol 2002; 13:391-397.

3. Miller DL, Balter S, Cole PE, et al. Radiation doses in interventional 
radiology procedures: the RAD-IR study. Part II: skin dose. J Vasc 
Intervent Radiol 2003; 14:977-990.

4. Miller DL, Balter S, Cole PE, et al. Radiation doses in interventional 
radiology procedures: the RAD-IR study. Part I: overall measures 
of dose. J Vasc Intervent Radiol 2003; 14:711-727.

5. Tsalafoutas IA, Goni H, Maniatis PN, Pappas P, Bouzas N, Tzortzis 
G. Patient doses from noncardiac diagnostic and therapeutic 
interventional procedures. J Vasc Intervent Radiol 2006; 17:1489-1498.

6. Johnson DR, Kyriou J, Morton EJ, et al. Radiation protection in 
Interventional Radiology. Clinical Radiology 2001; 56: 99-106.

7. Vano E, Gonzalez L. Avoiding injuries from Interventional 
fluoroscopic procedures. Eur Radiol Syllabus 2004; 14: 59-65.

8. Applegate K, Pregnancy screening of adolescents and women 
before radiologic testing: Does radiology need a national 
guideline? J Am Coll of Radiol 2007; 4: 533-536.

9. Einstein AJ, Henzlova MJ, Rajagopalan S. Estimating risk of cancer 
associated with radiation exposure from 64- slice computed 
tomography coronary angiography. JAMA 2007; 298 (3): 317-323.

704.4

J. F. Angle; 
Radiology, University of Virginia, Charlottesville, VA, United States.

Learning Objectives 
1. To answer to the radiation risk in patients before UAE.
2. To review the possible answers to questions of patients who 
underwent an IR procedure during the first T of pregnancy.

3. To review the possible answers to questions of patients who will 
undergo an IR procedure during the third T of pregnancy.

Interventional radiologists must be willing and able to provide 
practical and accurate consultation to patients prior to procedures, 
particularly for young patients, those likely to involve prolonged 
exposure to radiosensitive organs and for pregnant women. An 
understanding of radiation exposure, absorbed dose, and effective 
dose are necessary tools prior to talking to patients or writing a 
clinical consultation. There are references providing skin entry 
dose measurements for common procedures and there are also 
good models for organ dose calculations to aid the interventional 
radiologists in discussing the expected risks for a procedure with 
the patient. Although these guides are useful, actual doses can vary 
widely. Interventional radiologists should work closely with their 
radiation physicists in preparing exposure and dose estimations for 
a procedure.
Interventional radiologists also need an understanding of radiation 
biology for diagnostic and interventional radiation exposures. The 
basic concepts of deterministic and stochastic effects are essential to 
patient consultation.
The most important deterministic effects for the interventional 
radiologists to be able to explain are skin injury and cataracts. Skin 
injury is most common with prolonged skin exposure in a single 
location, such as during TACE or TIPS. This deterministic effect has 
a threshold dose of somewhere around 2000 mSv and can range 
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from mild erythema to ulceration. Cataracts have been reported as 
a result of prolonged or repeated neurovascular procedures such 
as cerebral aneurysm embolization. There are other important 
potential deterministic effects such as local bone marrow or gonadal 
suppression, although these are not common concerns for diagnostic 
fluoroscopy dosages.
Stochastic effects are complex, but understanding the concepts 
of latency, radiosensitivity, and the stochastic effects of radiation 
on radiosensitive organs are required to be able to answer patient 
questions effectively. It is my opinion that discussions of stochastic 
effects with patients are often aided by expressing the estimated 
effective dose in months of background radiation (2.4 mSv/year) for 
low doses, compared to annual effective dose limits for radiation 
workers for moderate doses (50 mSv/year in the United States), and in 
cancer incidence rates for higher doses. The interventional radiologists 
should also keep in mind the long list of chemotherapeutic agents 
that can exacerbate the effects of radiation exposure.
The most difficult consultation involves the potential effects of radiation 
to an unborn fetus. The main deterministic effects are malformations 
and these effects can be grouped by the number of weeks of gestation: 
less than 3 weeks, 3-8 weeks, 9-25 weeks and greater than 25 weeks. 
Less than three weeks usually results in fetal death.
Exposure from 3 to 8 weeks presents the highest risks for 
malformations during organogenesis and the threshold dose for 
these deterministic effects may be 50 to 150 mSv. Neural tube 
defects and intelligence quotient reduction can occur after the initial 
organogenesis so the fetus is at high risk for deterministic injury until 
at least 25 weeks.
Fetal dose is very low when the procedure is remote from the uterus 
(e.g. an upper extremity venous access procedure) and for tightly 
coned radiation exposure (e.g. CT chest). Too often, procedures are 
cut short or not attempted because realistic estimates of fetal dose 
have not been generated and patient consultation exaggerates 
the relative risk. However, even for short procedures or procedures 
remote from the uterus, the operator should create estimates of 
fetal dose and the risk of infant cancer. The cancer risks in a fetus 
are similar to that of a young child and are estimated to be 2-3 times 
greater than those for adults.
Interventional radiologists must record patient exposure and 
dosimetry as part of a complete medical record and these records 
should be available during patient discussions. Although there are 
many levels of detail and methods of measurement, a reliable system 
must be in place. Fluoroscopy time, dose-area product and skin entry 
dose are concepts which the practicing IR needs to understand and 
be prepared to explain to his patients.
Although nuclear bomb survivor data and other sources provide 
a large body of evidence on the effects of radiation in humans, 
answering patient questions about a procedure will involve estimates 
of risk. Like for other potential procedure-related complications, the 
physician must have a discussion of the relative risks and benefits 
of a procedure. Discussing the risks of radiation are often difficult 
because they are rare, potentially devastating, and can be delayed 
many years. Lastly, the stochastic risks associated with radiation 
exposure cannot be easily separated from the natural rates of cancer. 
This unique fact presents the main difficulty in following patients for 
this complication. These tools and tables provide a starting point for 
these difficult discussions.
1. Dendy PP. Radiation risks in interventional radiology. British 

Journal of Radiology. 2008; 81:1-7.
2. Bozkurt A, Bor D. Simultaneous determination of equivalent 
dose to organs and tissues of the patient and of the physician in 
interventional radiology using the Monte Carlo method. Physics 
in Medicine & Biology. 2007; 52:317-330.

3. Hidajat N, Wust P, Felix R. Schroder RJ. Radiation exposure to 
patient and staff in hepatic chemoembolization: risk estimation of 
cancer and deterministic effects. Cardiovascular & Interventional 
Radiology. 2006; 29:791-796.

4. Kosunen A, Komppa T, Toivonen M. Evaluation of methods to 
estimate the patient dose in interventional radiology. Radiation 
Protection Dosimetry. 2005; 117:178-184.

5. Wambersie A, Zoetelief J, Menzel HG, Paretzke H. The 
ICRU (International Commission on Radiation Units and 
Measurements): its contribution to dosimetry in diagnostic and 
interventional radiology. Radiation Protection Dosimetry. 2005; 
117:7-12.

6. Vano E, Gonzalez L, Guibelalde E, et al. Evaluation of risk of 
deterministic effects in fluoroscopically guided procedures. 
Radiation Protection Dosimetry. 2005; 117:190-194.

7. Schultz FW. Zoetelief J. Dose conversion coefficients for 
interventional procedures. Radiation Protection Dosimetry. 2005; 
117:225-300.

8. Rampado O, Ropolo R. Entrances skin dose distribution maps for 
interventional neuroradiological procedures: a preliminary study. 
Radiation Protection Dosimetry. 2005; 117:256-259.

9. Rivolta A, Emanuelli S, Tessarin C, et al. Method of patient dose 
evaluation in the angiographic and interventional radiology 
procedures. Radiologia Medica. 2005; 110: 689-698.

10. Hirshfeld JW Jr, Balter S, Brinker JA, et al. ACCF/AHA/HRS/SCAI 
clinical competence statement on physician knowledge to 
optimize patient safety and image quality in fluoroscopically 
guided invasive cardiovascular procedures: a report of the 
American College of Cardiology Foundation/American Heart 
Association/American College of Physicians Task Force on Clinical 
Competence and Training. Circulation. 2005; 111: 511-532.

11. Miller DL, Balter S, Wagner LK, et al. Quality improvement 
guidelines for recording patient radiation dose in the medical 
record. Journal of Vascular & Interventional Radiology. 2004; 
15:423-429.

12. Kroncke TJ, Gauruder-Burmester A, Gronewold M, et al. Technical 
success rate, peri-interventional complications and radiation 
exposure of the transarterial embolization for leiomyomas of the 
uterus. Rofo. 2004; 176:580-589.

13. Miller DL, Balter S, Cole PE, et al. Radiation doses in interventional 
radiology procedures: the RAD-IR study: part II: skin dose. Journal 
of Vascular & Interventional Radiology. 2003; 14(8):977-990.

14. Marx MV. The radiation dose in interventional radiology 
study: knowledge brings responsibility. Journal of Vascular & 
Interventional Radiology. 2003; 14:947-951.

15. Rieger J, Kierse R, Maier U, et al. Studies on radiation exposure in 
retrograde sclerotherapy of the testicular vein. Rofo 1996; 165:170-175.

16. Metter FA, Upton AG. Medical Effects of Ionizing Radiation. 
Saunders Elsevier. Philadelphia. 2008.

Foundation Course
Management of peripheral vascular disease I
801.1
Epidemiology

T. Schroeder; 
Rigshospitalet, Karkirurgisk afdeling RK, Copenhagen, Denmark.

Learning Objectives 
1. To give an overview on PVD epidemiology in Europe and rest of 

world.
2. To focus on the main available data on CLI epidemiology 

(incidence, risk factors, diabetics and renal failure patients).
3. To underline the relation between PVD and ischemic cardiac 
disease.

The prevalence of peripheral arterial disease (PAD) increases with 
age affecting up to 20% of patients over the age of 75. The vast 
majority are asymptomatic, but as defined by an ABI of <0.90, the 
incidence among the general population is 2-3% in subjects 50-59 
years increasing to 15% in subjects >70 years. Less than ¼ suffer 
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symptomatic PAD, primarily intermittent claudication. The incidence 
of critical limb ischaemia (CLI) is estimated to be between 500-1,000 
new cases every year per 1 million. The prevalence of PAD is slightly 
greater in men than women, a difference that tends to disappear 
with age and with severity of the disease. Black ethnicity increases 
the risk of PAD by over two-fold.
Coexistent coronary and cerebral atherosclerosis
Half of PAD patients suffer coexistent coronary artery disease (CAD) 
and ¼ suffer cerebrovascular disease (CVD) - increasingly so in the 
elderly population. Therefore, PAD patients face an exceptionally 
high risk for cardiovascular events and the most subjects eventually 
die of a cardiac or cerebrovascular etiology. The more symptomatic 
and severe the PAD as determined by the ankle-brachial index (ABI), 
the worse the overall prognosis of the patient. The risk of dying of 
cardiovascular disease is five fold increased in PAD subjects and 10-15 
fold among symptomatic subjects.
Risk factors 
Modifiable risk factors for PAD are similar to those seen in CAD 
patients. The most important risk factors are smoking, diabetes and 
the metabolic syndrome. Other risk factors are hyperlipidaemia, 
hypertension and renal insufficiency.
Smoking seems to be an even stronger risk factor for PAD than for 
CAD. Smoking increases the risk of PAD by at least a factor of 2-3, and 
a diagnosis of PAD is made approximately a decade earlier in smokers 
than in non-smokers. In addition, the rate of procedural complications 
following percutaneous or open interventions is increased. Diabetes is 
one of the strongest predictors for PAD and the atherosclerotic disease 
is more aggressive compared to non-diabetics, with early large vessel 
involvement coupled with distal symmetrical neuropathy. The need for 
a major amputation is five- to ten-times higher in diabetics than non-
diabetics. The risk for vascular disease doubles is diabetics and triples for 
patients with the metabolic syndrome and diabetes.
1. Norgren L, Hiatt WR, Dormandy JA et al. Intersociety consensus 
for the management of peripheral arterial disease (TASC II). Eur J 
Vasc Endovasc Surg 2007;33, Suppl 1.

801.2
Smoking cessation

K. Abdennbi; 
Office Francaise le prevention du tabagisme, Paris, France.

Learning Objectives 
1. To explain the detrimental effects of smoking on PVD and life 
expectancy

2. To explain the various techniques and results of smoking 
cessation programmes

3. To update the attendees with the results of new drugs to support 
smoking cessation

Nowadays , Tobacco cessation treatments are well established . All 
smokers need to have a behavioural interventions irrespective of their 
interest in and motivation to quit. Brief advice to quit from a primary 
care physician during a routine consultation increases the number 
of smokers stopping for at least 6 months. Brief advice from other 
clinicians may also increase quitting in unmotivated smokers.Self-help 
interventions (generic, pre-printed, written materials giving advice 
about ways to quit) provided without personal support have a small 
effect on quit rates. Their impact is smaller and less certain than face-
to-face interventions.. Behavioural support with multiple sessions of 
individual or group counselling aids smoking cessation.. The greater the 
amount of therapist-client contact the greater the chances of successful 
cessation.. Nicotine replacement therapies aid smoking cessation.
All forms of NRT are similarly effective and the choice of type should 
be based on susceptibility to adverse effects, patient preference and 
availability.
Heavy smokers are more successful on 4 mg than 2 mg nicotine gum.
The relative effect of NRT does not depend on the amount of face-to-

face behavioural support.
Adding another form of NRT to the nicotine patch increases success 
rates.
NRT may be used to assist smoking reduction in preparation for a 
quit attemptthere some non-nicotine pharmacotherapies, such as 
Bupropion (Zyban) , this treatment is an efficacious aid to smoking 
cessation, but Varenicline is a more efficacious aid to smoking 
cessation since the NNT (number needed to treat) to have one non 
smoker is 8 with varenicline, 15 with bupropion and 21 with NRT. 
Several other drugs show promise but are not of proven efficacy as 
smoking cessation aids. Selective serotonin reuptake inhibitors (SSRIs), 
lobeline, anxiolytics and silver acetate do not appear efficacious.
Alternative therapies, such as Acupuncture and hypnotherapy 
have not been shown to aid smoking cessation over and above any 
placebo effect.

801.3
Secondary preventions

R. Peters; 
Department of Cardiology, AMC, Amsterdam, Netherlands.

Learning Objectives 
1. To explain what is secondary prevention.
2. To summarize basic rules of cholesterol reduction.
3. To define the basic prescription for a PVD patient after peripheral 
angioplasty.

Patients with atherosclerotic disease have a high risk of recurrent 
events and mortality rates are approximately six times higher than 
individuals without cardiovascular disease. Robust evidence shows 
the effectiveness of the treatment of cardiovascular risk factors in 
preventing new vascular events.
Smoking. In a meta-analysis of cohort studies on the effect of smoking 
cessation on mortality after myocardial infarction, all studies showed 
a mortality benefit with a combined relative risk in those who quit of 
0.64 (95% CI 0.58-0.71).
Statin therapy reduced CHD mortality or nonfatal myocardial 
infarction 25% (relative risk [RR], 0.75; 95% confidence interval [CI], 
0.71-0.79), all-cause mortality 16% (RR, 0.84; 95% CI, 0.79-0.89), and 
CHD mortality 23% (RR, 0.77; 95% CI, 0.71-0.83).
Hypertension. For individuals aged 40 to 70 years, each increment of 
20 mm Hg in systolic blood pressure or 10 mm Hg in diastolic blood 
pressure doubles the risk of CVD across the entire blood pressure 
range of 115/75 to 185/115 mm Hg. In the presence of cardiovascular 
disease or target-organ damage, only 9 patients would require this 
blood pressure reduction to prevent a death.
Together, optimal secondary prevention is associated with a relative 
risk reduction of at least 50%. This has resulted in practice guidelines for 
prevention in patients with atherosclerotic disease. However, despite 
the overwhelming efficacy of these measures, the implementation 
in general is not optimal. This has been shown in centers which 
participated in surveys, and it is likely that these results compare 
favourably to non-selected centers. Moreover, in those patients who 
do receive appropriate treatment, the persistence of this treatment is 
limited. In a recent Dutch study investigating a patient group of 8335 
new users of statins with 9962 episodes of statin use, persistence was 
around 60% at one year, decreasing to 46% by two years.
Health programs focused on secondary prevention and lifestyle 
improvement have been shown to be effective and lead to a decrease 
in mortality rates and atherosclerotic events. Several trials have shown 
that nurse led secondary prevention clinics improve medical and 
lifestyle components of secondary prevention. A nurse practitioner can 
provide lifestyle advices, coaching and answers to patient’s questions. In 
addition, the patient’s compliance with medication can be followed and 
discussed. Dedicated attention may be the key ingredient for success.



C  RSE

178 CIRSE
Annual Meeting and Postgraduate Course

801.4
Metabolic syndrome

L. Lönn; 
Interventional Radiology and Vascular Surgery, University of 
Copenhagen; Rigshospitalet, Faculty of Health Sciences, Denmark.

Learning Objectives 
1. To define the metabolic syndrome.
2. To explain its risk.
3. To teach IR how to help their patients to treat their metabolic 
syndrome.

The metabolic syndrome (MetSy) is a public health problem because 
of its high prevalence and the increased risk for cardiovascular 
disease (CVD), type 2 diabetes and death. There is still controversy 
in the definition and management of the MetSy as well as in the 
interpretation of the evidence of MetSy as a CVD risk predictor. Current 
proposed definitions of MetSy made by WHO, Adult treatment Panel 
III, American College of Endocrinologists and International Diabetes 
Foundation varies in some extent though consensus have come 
closer in recent years.
The whole or part of the following risk factor cluster defines MetSy:
increased waist circumference
visceral obesity
insulin resistance
dyslipidemia
elevated blood pressure
proinflammatory state
prothrombotic state
microalbuminuria

The core problem of the MetSy is thought to be insulin resistance 
and obesity. The CVD risk given by the MetSy is controversial, since 
some of the conventional risk factors included in the MetSy cluster 
seem to be equally predictive of CVD outcome as the MetSy per se. 
Even if obesity is recognised as an independent predictor of 
coronary artery disease, its importance in peripheral artery 
disease (PAD) is less clear, since atherosclerosis is a multifactorial 
disease. The MetSy has been shown to be an important 
determinant of endothelial function in patients with PAD. There are 
also studies indicating that the MetSy worsens physical function, 
health-related quality of life and peripheral circulation in patients 
with PAD. It might be speculated that there is an earlier and more 
rapid development of leg symptoms in PAD associated with MetSy. 
Therefore, interventional radiologists should consider the MetSy 
as a useful tool for identification of individuals at increased risk for 
type 2 diabetes, atherosclerosis and PAD. Identification should 
lead to lifestyle changes (diet, exercise). Recent knowledge has 
accumulated for prescribing exercise therapy. It is also postulated 
that interventions in patients with the MetSy without known CVD 
might be effective. Long-term weight loss is difficult to achieve 
and therefore pharmacotherapy (metformin, the “glitazones”, 
angiotensin-converting enzyme inhibitors, angiotensin receptor 
blockers, statins etc) is usually necessary. Further research is 
needed in order to establish the MetSy outpatient management 
requiring a multidisciplinary approach. 

Special Session
IVC filters
802.1
Clinical strategies in venous thromboembolism

P. Haage; 
Dept of Diagnostic and Interventional Radiology, Helios Klinikum 
Wuppertal, University Hospital Witten/Herdecke, Wuppertal, Germany.

Learning Objectives 
1. To review clinical features of DVT and pulmonary embolism.
2. To present pathways for the diagnosis of venous 
thromboembolism.

3. To discuss and compare current imaging techniques.
Approaches in the diagnostic pathway for alleged deep vein 
thrombosis (DVT) and pulmonary embolism (PE) comprise clinical 
pretest probability assessment, ultrasound imaging, D-dimer testing, 
and CT/MR pulmonary angiography (CTA, MRA).
Deep venous thrombosis is a potentially life threatening disorder 
predominantly due to the connected risks of pulmonary embolism, 
renal failure and phlegmasia cerulea dolens. 50% of patients with central 
deep vein thrombosis display typical pulmonary perfusion defects.
Clinical signs in possible DVT are unreliable in establishing the 
correct diagnosis, especially since many deep venous occlusions 
are clinically inconspicuous, particularly if the thrombus does not 
completely occlude the vein.
Similarly in suspected PE, history and clinical signs are not consistent 
in diagnosis establishing, which is correctly made only in 10-30% of 
cases. PE often coexists with diseases presenting in the same way and 
although ABG, ECG and CXR may be abnormal, they lack specificity to 
aid in diagnosis. D-Dimers are elevated in more than 90% of patients 
with PE and are a sensitive assay which can exclude PE in the low risk 
patient (sensitivity 96%). However it is not very specific, because it 
can also be elevated in MI, sepsis, or almost any systemic illness.
Clinical models for pretest probability necessary are therefore 
required for a proper stratification. Wells et al. developed a widely 
accepted DVT model based on clinical characteristics like localized 
tenderness, pitting edema, major previous surgery etc. A score of 2 
or higher indicates the probability of DVT is “likely”; <2 indicates the 
probability for DVT is “unlikely”. In patients with symptoms in both 
legs, the more symptomatic leg is used. Alternatively a score of <1 is 
defined as low probability, 1 or 2 moderate and > 2 high probability.
Pretest probability of PE incorporates symptoms as tachycardia, 
hemoptysis and malignancy. Grades of <2.0 are graded low 
probability, moderate probability 2.0-6.0 and high probability >6.0. 
Alternative scoring: PE unlikely ≤4.0, PE likely >4.0.
Looking at imaging modalities, angiography has long been 
considered the reference standard that all other techniques have to be 
measured against. Advantages include the option of inducing a local 
fibrinolysis-therapy via the angiographic catheter already in place. 
Conversely, angiography is not possible in up to 20% of patients and 
due to its associated invasiveness, morbidity and sporadic mortality 
it is nowadays being employed less frequently and replaced by multi-
detector CT and recently MRA, both of which are faster, less invasive, 
less operator-dependent and are associated with a smaller number 
of complications. Moreover, the knowledge of properly executing, 
evaluating and interpreting a pulmonary angiogram is progressively 
decreasing in the younger generation of radiologists.
A further advantage of CT is its widespread availability. However, 
adequate visualization of the pulmonary vascular tree cannot be 
achieved with a standard CT scan of the thorax; it requires dedicated 
imaging procedures and protocols which may be combined with a CT 
phlebography (CTV) of the IVC, iliac veins and the lower extremity to 
depict potential peripheral thrombi (one-stop imaging). Using CTA as 
the initial imaging modality has proven to be cost effective. Also, CTA 
can disclose alternative or additional diagnoses. A patient suspected 
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of having PE may happen to have pneumonia, a pneumothorax, an 
aortic dissection or a tumour, which can be diagnosed by CTA.
MRA does offer advantages over spiral CT because it does not involve 
ionizing radiation and it makes use of smaller amounts of gadolinium 
chelates, which have an even better safety profile than iodinated 
contrast agents. The major aspects which limit magnetic resonance 
angiography application are non-diagnostic quality of images and 
alterations that prevent the patient from entering the magnetic 
field (pacemakers etc.), which together are in the order of 15%. Due 
to the superior diagnostic accuracy of MS-CTA, MRA in 2008 still is a 
second-line alternative, but has its function in patients with iodinated 
contrast allergy, who are pregnant or in PE follow-up studies.
In conclusion, a clinical pretest probability review for VTE is the 
essential first step in the diagnostic pathway and always comes prior 
to imaging because sole clinical diagnosis of DVT is not reliable. A low 
clinical pretest probability of DVT and negative D-Dimer result rule 
out the diagnosis and preclude the need for subsequent imaging. 
In case of likely DVT, the diagnostic algorithm should incorporate 
clinical probability, D-Dimer and ultrasound.
The clinical diagnosis of PE also often is erroneous. A low clinical 
pretest probability of PE and negative D-Dimer result exclude the 
diagnosis. In moderate to highly probable cases, confirmation should 
be obtained by clinical probability, D-Dimer plus CTA (first choice 
modality) or MRA.
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802.2
Available retrievable filters

V. Oliva; 
CHUM, Montreal, QC, Canada.

Learning Objectives 
1. To present the different types of filter available in 2008.
2. To present the concept of retrievable filters (possible advantages).
3. To present current results of retrievability according to the filter type.
Permanent inferior vena cava (IVC) filters have been associated 
with various complications, which include venous thrombosis, filter 
obstruction, filter fracture with embolization, migration, and caval 
penetration. Some of these complications can be avoided by using a 
retrievable filter in patients who have limited temporal requirements 
for IVC filtration. During this presentation, we will discuss the most 
common retrievable filters available on European and North-
American markets. We will also comment on the main strengths and 
weaknesses of existing devices as well as particularities pertaining to 
their dwell times and ease of use. The main characteristics of these 
retrievable filters are as follows:
OPTEASE filter (Cordis)
The design of the OptEase filter is based on the Cordis TrapEase 
permanent vena cava filter (Cordis). The OptEase filter is laser cut 
from a single nickel titanium alloy (nitinol) tube. The OptEase has a 
symmetrical double-basket design with six straight struts connecting 
the proximal and distal baskets. The filter has a nonexpanded 
maximum length of 67 mm and a length of 54 mm when fully deployed 
within a 30 mm diameter IVC. Like the TrapEase, the OptEase filter can 
be deployed from jugular, femoral and brachial approaches and can 
remain permanently implanted.
Unlike the TrapEase filter which has proximal and distal anchoring 
barbs located on each connecting strut for fixation of the filter to the 
vena cava wall, the OptEase has anchoring barbs for fixation of the 
filter only on the superior end of each of the 6 straight struts. A hook 
at the inferior end of the basket allows its retrieval with an Amplatz 
Goose Neck Snare (ev3, Inc., Plymouth, MN).
The filter is introduced percutaneously via a 6-F delivery sheath. 
The filter is advanced through the sheath using a plastic pusher. The 
constrained filter is flexible and achieves its unconstrained diameter 
upon deployment in the IVC. Upon deployment, the filter imparts an 
outward radial force on the luminal surface of the vena cava to ensure 
proper positioning and stability. The OptEase filter is retrieved from 
a femoral approach through a 10-French sheath. The recommended 
maximum dwell time for this filter is 23 days.
RECOVERY G2 filter (Bard)
The Recovery G2 filter (Bard Peripheral Vascular, Tempe, AZ) is 
an evolution of the first-generation Recovery nitinol filter (Bard 
Peripheral Vascular, Tempe, AZ). The design of this filter was modified 
to decrease the occurrence of fatigue-related fractures, to minimize 
IVC penetration, to decrease the occurrence of tilting, and to 
increase the resistance to migration while maintaining its extended 
retrievability period.
The Recovery G2 filter is composed of twelve 0.013-inch nitinol 
wires that join at the apex of the device. Six of these wires measure 
19.8 mm in length and form the arms. The remaining 6 wires have 
anchoring hooks at their tips and form the legs. The resting leg span 
is 40 mm and the filter measures 40 mm in height. The filter can be 
placed through a 7-French femoral or 10-French jugular introducer 
catheter. The maximum indicated vessel diameter remains at 28 
mm. For retrieval of the Recovery G2 filter, a Recovery cone removal 
system (Bard Peripheral Vascular, Tempe, AZ) is advanced through 
a 10-F jugular introducer catheter over the apex of the filter. The 
introducer sheath is then used to collapse the removal cone over 
the filter tip, and the filter is removed from the patients by pulling 
the filter and collapsed cone into the sheath as a unit. There is no 
maximum recommended time limit for removing this filter.
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ALN filter (Aln)
The ALN optional filter is a conical shape stainless steel device. It has 
been used in Europe for more than 15 years and can be implanted 
from jugular, brachial, and femoral approaches. The device has 6 
anchoring arms and 3 centering legs with a maximum deployed 
length of 55 mm and can be implanted in vena cavas up to 32 mm in 
diameter. Placement of the ALN filter requires a 7 French sheath.
Removal of the filter is performed from a jugular approach through 
a 9 French sheath with a dedicated removal kit (pincer system). The 
filter has been removed successfully after long dwell times with a 
high success rate. The ALN filter has been cleared for clinical use in 
North-America at the beginning of 2008.
GÜNTHER TULIP filter (Cook)
The Günther Tulip filter (GTF) is a cone-shaped retrievable filter that 
can be introduced in the vena cava from a jugular or femoral approach 
through a 8.5-French sheath. The half-basket shape of the GTF 
consists of four main legs, each accompanied by thinner secondary 
struts which loop around and join the primary legs to form a shape 
resembling tulip petals. Each main leg ends with a barb that ensures 
fixation of the filter to the venous wall. A retrieval hook located at the 
cephalic end of the filter allows endovascular retrieval using a snare 
catheter. The filter is made of Elgiloy, an MRI-compatible metal alloy. 
The filter measures 45 mm in length and is indicated for vena cavas 
not exceeding 30 mm in diameter. The GT filter can be retrieved from 
a jugular approach through an 11-French coaxial retrieval sheath 
system with a braided platinum snare. Off-label removal of the GTF 
has been successfully performed after long dwell times.
CELECT filter (Cook)
The Celect filter is an evolution of the Günther Tulip filter. Its design 
was modified to facilitate long-term retrieval and decrease the 
occurrence of tilting. The new device still has an apical hook and 4 
main legs that end with a barb to ensure fixation to the caval wall. 
However, the 8 secondary struts are now open ended and act 
as stabilizing arms to theoretically improve filter centering. Like 
its predecessor, the Celect filter can be placed from both jugular 
and femoral approaches through an 8.5-French sheath. The filter 
measures 46 mm in length and is still indicated for vena cavas not 
exceeding 30 mm in diameter. Retrieval is performed from a jugular 
approach using the same retrieval kit and technique as those used 
for retrieving Günther Tulip filters.
1. Oliva VL, Szatmari F, Giroux MF, Flemming BK, Cohen SA, Soulez 

G. The Jonas study: Evaluation of the retrievability of the Cordis 
OptEase inferior vena cava filter. J Vasc Interv Radiol 2005; 
16:1439-1445.

2. Asch MR. Initial experience in humans with a new retrievable 
inferior vena cava filter. Radiology 2002; 225:835-844.

3. Oliva VL, Perreault P, Giroux MF, Bouchard L, Therasse E, Soulez G. 
Recovery G2 inferior vena cava filter: technical success and safety 
of retrieval. J Vasc Interv Radiol 2008; in press.

4. Mismetti P, Rivron-Guillot K, Quenet S, et al. A prospective long-
term study of 220 patients with a retrievable vena cava filter for 
secondary prevention of venous thromboembolism. Chest 2007; 
131:223-229.

5. Millward SF, Oliva VL, Bell SD, et al. Gunther Tulip retrievable vena 
cava filter: results from the registry of the Canadian interventional 
radiology association. J Vasc Interv Radiol 2001; 12: 1053-1058.

6. Günther RW, Neuerburg J, Mossdorf A, et al. New oprional IVC 
filter for percutaneous retrieval - in vitro evaluation of embolus 
capturing efficiency. Rofo 2005; 177:632-636.

802.3
Should the indications for retrievable filter placement be 
widened?

G. Soulez; 
Dept. of Radiology, CHUM-Notre Dame, University of Montreal, 
Montreal, QC, Canada.

Learning Objectives 
1. To review the evidence for IVC filter placement.
2. To discuss the available literature on retrievable filters.
3. To discuss indications of filter removal according to clinical 
presentation.

Anticoagulation remains the treatment of reference for venous 
thromboembolism (VTE), which includes deep venous thrombosis 
(DVT) and pulmonary embolism (PE). However, despite adequate 
anticoagulation, 20% of patients who suffer from PE will experience 
recurrence with a mortality that can be as high as 50%. According 
to the ICOPER registry, the vast majority of fatal recurrent emboli 
will occur within the first three months following the initiation of 
anticoagulotherapy.
Although, there are a large number of publications on the topic of vena 
cava filters, the literature is generally limited, with very few prospective 
studies, and even fewer randomized controlled trials. In a randomized 
trial (PREPIC) published by Decousus et al, mid and long-term results 
demonstrated the “initial efficacy of filters for the prevention of 
pulmonary embolism”. However, prevention of pulmonary embolism 
(PE) was counterbalanced by an increased risk of recurrent deep-vein 
thrombosis (DVT) in the patients receiving filters. Of note, 8 year-follow-
up data from the same trial showed continued filter protection against 
PE with no increase in post-thrombotic syndrome.
The data published in this trial resulted in increased interest in retrievable 
filters, which represent an attractive alternative for patients requiring 
short-term IVC filtration. The rationale behind the use of retrievable 
filters lies in the reduction of long-term complications associated with 
the long-term presence of a permanent filter such as IVC occlusion, caval 
penetration, filter migration or fracture. The ability to offer protection 
against PE while minimizing the long term complications associated 
with the long term presence of a filter is certainly appealing and would 
support broader indications for the use of caval filtration.
The indications for IVC filtration have been categorized as follows:
1. Absolute indications (proven VTE)
 a.Recurrent VTE despite adequate anticoagulation
 b. Contraindication to anticoagulation
 c. Complication of anticoagulation
 d. Inability to maintain anticoagulation
2. Relative indications (proven VTE)
 a. Ilio-caval DVT
 b. Large floating proximal DVT
 c. Massive PE
 d. Thrombolysis for iliocaval DVT
 e. VTE with poor cardiopulmonary reserve
 f. Recurrent PE with filter in place
 g. Risky anticoagulation (ataxia, frequent falls)
3. Prophylactic indications (absence of VTE)
 a. Trauma with high risk of VTE
 b. Bariatric surgery
 c. Medical condition with high risk of VTE
 d. Prevention of VTE in patients having high risk surgery and 
recent history of DVT or DVE

 e. Prevention of VTE in patients having high risk surgery and non-
recent history of DVT or DVE.

Obviously, the use of retrievable filters would not change the absolute 
indications for filtration (level 1 indications), but many of these patients 
could benefit from non-permanent filtration. For example, patients who 
undergo major surgery with documented VTE would benefit from limited 
temporal caval filtration. Permanent filters would remain indicated in 
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patients with a short life expectancy (<6 months) or those who need 
continued protection against PE with failure of anticoagulation.
We believe that patients with relative (level 2) and prophylactic (level 
3) indications would benefit the most from the use of retrievable 
filters. It is precisely in these categories of indications that scientific 
evidence to support IVC filtration is lacking the most.
Relative indications (level 2) represent conditions in which IVC filtration 
will be used in association with anticoagulation therapy to treat VTE 
without a strong proof of added benefit. The possibility of using 
temporary filtration in these patients becomes very tempting because 
the risk of using a filter will become minimal given that filter removal will 
be performed. Presently a new randomized trial (PREPIC 2) is ongoing 
to evaluate the potential benefit of using retrievable filter in these 
indications. The aim of this study is to assess, in a multicenter randomised 
trial, the efficacy and safety of a retrievable vena cava filter implanted 3 
months versus no filter in 400 patients treated with anticoagulant drugs 
for a symptomatic PE associated with at least one thrombotic risk factor.
The use of IVC filters is even more controversial in patients with 
prophylactic (level 3) indications. In this category, patients are 
considered at high risk but have no documented VTE. Our opinion 
is that the use of retrievable filters would also be preferable to 
permanent filters in these controversial indications (e.g. high risk 
surgery in patients without VTE). Less controversial prophylactic 
indications are severely injured trauma patients or obese patients 
undergoing bariatric surgery. Although the evidence is scarce, several 
studies have reported in these patients a reduction in the incidence 
of PE after implantation of retrievable filters when compared to 
historical controls in these patient populations.
Finally, retrievable filter should be installed only if there is a reasonable 
chance to retrieve it eventually. Patient with malignancies or an 
aged of more than 65% and also having implantation for particular 
indication such as non prophylactic indications are less susceptible 
to have their filter removed. The extra cost of retrievable filter could 
be justified only if at least 41% of them are eventually removed.
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Complications of IVC filters
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Learning Objectives 
1. To describe possible complications of IVC filters.
2. To describe management of complications of IVC filters.
3. To give the complications rate according to the type of filter.
Introduction
Inferior vena caval filters (IVCF) are reliable and effective devices 
for preventing pulmonary emboli. Once in place they prevent the 
majority of significant venous emboli from reaching the lungs, 
trapping them in the inferior vena cava, where they are lysed by the 
body’s thrombolytic mechanisms.
During the evolution of these devices from surgical ligation and 
plication of the cava, through surgically implanted prosthesis and 
permanent endovascular placed filters to today’s optional, retrievable 
filters there has been an evolution of the complications associated 
with them.
As with all surgical and endosurgical operations there are potential 
problems associated with filter insertions. These can be divided 
into complications involving the cava, which are often serious, and 
complications affecting the puncture site, which are usually limited 
in degree and potential effect. I will also address the issue of deep 
vein thrombosis (DVT).
The joint European and North American Interventional Societies 
(CIRSE and SIR) have published recommendations regarding the 
published rates of filter related complications and the maximum 
suggested rates for interventional departments (1).
The CIRSE/SIR filter guideline document suggests the following 
range of complications, an indication of the incidence of which 
these complications may be anticipated and guidelines as to a limit 
at which investigations of the causes of the complications should be 
considered.
Complications: 
- Death related to the filter ... Incidence: 0.12% ... Guideline limit: <1%
- Recurrent Pulmonary Embolism ... Incidence: 0.5-6% ... 

Guideline limit: 5%
- IVC Occlusion ... Incidence: 2-30% ... Guideline limit: 10%
- Filter Embolisation / Migration ... Incidence: 2-5% ... Guideline limit: 2%
- Access Vein Thrombosis ... Incidence: 6% ... Guideline limit: 1%
In addition there are a number of other rare issues such as guidewires 
inserted without visualization that become entangled in a filter.
Commonest Types of Complications
Caval Complications
Filter migration
Caval Rupture
Filter Fracture
Caval occlusion
Pain
Puncture Site Complications
Insertion site of Venous thrombosis
Bruising
Pseudo aneurysm
Systemic Complications
DVT
Filter design and its effect on outcomes
The evolutional of filters from relatively flat, perforated plastic 
plates such as the original Mobin-Udden, filters to today’s conical, 
rhomboid or complex filters has brought with each new design 
either a different spectrum or different rate of complications. To 
some extent the efficiency with which the filter can catch thrombus is 
proportional to the chance of it causing caval occlusion, although the 
modern designs, especially those of conical type tend to concentrate 
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any trapped clot into the central part of the cava, allowing flow 
around the periphery and thereby decreasing the chances of caval 
occlusion. This principle may also increase the time-scale for the 
body’s thrombolytic mechanisms to dissolve the clot without letting 
it cause symptoms.
Some filters, such as the Simon-Nitinol, the Günther Basket or Bird’s 
Nest provide filtration at several levels and this too may allow a clot 
to be captured differentially and help preserve flow.
The attachment of filters to the vascular endothelium is usually, at 
least initially, by the use of small struts or barbs which puncture 
the vascular endothelium and either hold the filter in place by a 
“rachet” effect with the barbs pointing upwards or by radial force 
with the struts being pushed outwards by the natural springiness of 
the filter material. This intrinsic retention will be supplemented by 
endothelialisation with layers of vascular endothelium being placed 
over the portions of the filter that are in contact with the caval wall. 
The degree to which endothelialisation occurs may vary depending 
on the design of the filter, and possibly the degree of radial force 
exerted by its design. In addition the new optional, retrievable filters, 
which are designed to increase the time window between insertion 
and removal of the filters are usually designed to minimise the 
effects of any endothelialisations. The original retrievable filters were 
found to have short retrievable windows, 10-14 days often being 
recommended because the endothelialisation made it hard to restore 
the filter. This was sometimes because the filter design incorporated 
multiple elements in contact with the wall of the cava or there were 
loops of metal which could become endothelialised.
Newer filters tend to be designed with linear longitudinal struts in 
contact with the wall and when the filter is extracted, usually by linear 
traction along the line of the cava, these struts are able to slide out 
from underneath any endothelium covering them. There is a balance 
to be struck between the ability of a filter to retain itself in place, 
becoming endothelialised and the potential for its removal after 
a longer time period, say 3-12 months and the risk of its migrating 
which may occur when a large clot is trapped by the filter, leading to 
an acute occlusion and possible dilation of the cava itself.
Incorporation of the filter into the wall of the cava may increase the 
chance of caval rupture, either spontaneously or on removal. This 
complication, perforation of the cava, may be catastrophic with 
torrential caval bleeding.
Perforation of the cava by parts of the filter are usually insignificant. It 
has been shown in the past that some apparent perforations are due 
to tenting of the vein over the struts of the cava but there is no doubt 
that many filters do, either acutely, or in time erode through the 
wall of the cava. This may lead to perforation of adjoining structures 
including the aorta or erosion into the vertebral body but these have 
very rarely been reported as causing significant effects.
Similarly filter fracture, which was commoner with some of the earlier 
filters, and perhaps seen most often with the Basket filter, would 
allow multiple small metallic pieces, particularly the legs of the filter, 
to penetrate locally or occasionally to pass into the lungs.
This form of filter fracture is surprisingly asymptomatic with almost 
no reports of problems associated with it.
Caval occlusion may be caused by the filter itself, by thrombus being 
caught in the filter, leading to occlusion of the cava from inside, by 
scarring or stenosis of the cava, which may be caused by the filter or by 
external pressure. In our own series we have seen caval occlusion caused 
by lymphomatous para-aortic lymph nodes which have caused complete 
occlusion of the cava but which have resolved under treatment leading 
to recanalisation of the cava and the filter within it.
A relatively small number of patients experience pain when a filter 
is deployed or when catheters are moved against the vascular 
endothelium. No explanation as to the cause of this pain has been 
forthcoming but occasionally the deployment of the filter will cause 
a sharp intra-abdominal pain which usually resolves immediately. In 
a small number of cases this pain will be persistent and will usually 
resolve within three to four days. A very small number of patients, 

particularly those in which the filter is exerting an unusually high 
pressure on the caval wall may have persistent pain. We have seen 
this in two cases, one a supra-renal placement where the filter tilted 
into the mouth of a hepatic vein, compressing the filter, and also with 
a Basket filter where the tip entered a para-lumbar vein, exerting a 
compressive effect between the tip of the filter and the legs. In both 
these cases the patient had reported ongoing sharp inter-abdominal 
pain which started at the time of insertion and which, in both cases, 
disappeared when the filter was removed. In the case of the Basket 
filter, the filter was immediately replaced in a less compressed 
position and the patient experienced no further pain. This patient has 
been followed up for 17 years with no recurrence of any symptoms 
relating to the filter.
Some movement of the filter, moving 1cm or 2cm either caudal or 
cephalad, depending on the filter design, is probably not worrying. 
Some of this may be due to different projections or patient position 
but with some it is undoubtedly due to minor changes in position of 
the struts. This usually occurs in the first 24-48 hours. Much more rarely 
a filter may move some time after insertion, and is either discovered 
on an incidental X-ray examination or due to a catastrophic event 
with the patient. In the latter cases, the significance of these is due 
to embolisation of the filter, often with large amounts of venous 
thrombosis up into the heart or pulmonary vessels. Many of these 
filter migration cases will result in a fatality, due to the large pulmonary 
embolism that the patient suffers and the systemic effects thereof.
Some times a filter is discovered in the heart or pulmonary artery, 
usually associated with symptoms (although not always so) and then 
a decision has to be reached as to whether to remove these filters. 
It is usually necessary to do this surgically, a procedure which also 
has a significant associated mortality. If appropriate an experienced 
interventionalist can attempt to snare and remove such filters but 
there have been very few successes reported in cases where the filter 
has entered the heart itself.
Occasionally a filter is discovered which is moved up into a 
position high in the cava with its upper end in the right atrium, in 
our experience these are often well endothelialised and may be 
impossible to remove endovascularly.
Caval rupture during attempted removal of a filter is rare but has 
been reported, there are no common features associated with this 
complication although a prolonged implantation period, penetration 
of the cava by the filter and possibly a rigid filter design, or one with 
relatively acute angles may contribute to this.
It is possible if this occurs during an endovascular procedure to 
attempt balloon occlusion of the cava and conceivably stent grafting 
although emergency surgical intervention is likely to be necessary.
Insertion site complications
Insertion site complications are much less common now then they 
were with earlier devices, which often had to be inserted through 
a larger sheath. Venous thrombosis in the insertion vessel has been 
reported in up to 6% of cases with older devices, but over the last 10 
years, thrombosis at the puncture site has become much rarer.
In our own series the rate is below 0.5%. Occasionally a difficult 
puncture, which may be particularly the case if there a venous 
thrombus already in the vessel can lead to a pseudoaneurysm 
or arterio-venous communication although this is very rare. A 
haematoma or venous bruising will occur in nearly all patients but 
is very rarely significant. It is more likely to occur in patients who are 
already anti-coagulated.
These puncture site complications are now rare and should be 
treated using the conventional methods familiar to interventional 
radiologists.
Deep Vein Thrombosis
The only randomised controlled trial involving filters, performed by 
French Haematological Group (The PREPIC group) sought to identify 
the incidence of DVT in patients with filters (2).
The group also published an 8 year follow up paper (3) which has 
been interpreted as showing a significant increase in deep vein 
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thrombosis. That study reported patients with a filter had a 21% 
chance of deep vein thrombosis (including caval occlusion) and the 
no filter group had a 12% chance.
The 8 year follow up paper showed no difference in mortality 
between the two groups however the patients with a filter had a 
6.2% recurrent pulmonary embolism rate as opposed to 15.1% in the 
no filter group and symptomatic venous thromboembolism in the 
two groups were identical (36.4 vs 35.4%).
The raw figures suggest an increase in lower limb DVT in the filter 
group although no statistical analysis of this figure was given and 
there was no difference in the post thrombotic syndrome in the two 
groups. The investigators commented that this was a group who had 
relatively severe venous thrombo-embolic disease (VTE) and indeed 
their overall VTE figures are higher than that published in many other 
VTE series (4).
It is clear that populations of the patients followed up here in 
Basingstoke are different from those of the PREPIC group, the 
comparison figures being:
Rates: 
- IVC Occlusion ... Basingstoke: 5.8% ... PREPIC: 13%
- Recurrent Pulmonary Embolism ... Basingstoke: 2% ... PREPIC: 4.5%
- DVT on Follow up ... Basingstoke: 16.2% ... PREPIC: 28%
Complication Rates of Different Filters 
Whilst each new filter design brings with it the potential for a 
different complication rate, and possibly the potential for a new or 
unexpected complication, the complications of all filters are largely 
as described above.
There have been no publications comparing complication rates of 
different filter types which have a sufficiently high level of statistical 
rigour to permit definitive differentiation of these filters.
As new filters, which are now almost exclusively in the optional 
group, are brought onto the market, there is little opportunity to 
obtain this information before these filters are replaced with further 
new models.
In addition there are relatively few long term follow up series, and 
none that differentiate between the different types of filters in a 
statistically robust way.
Most series are single centre and retrospective and of relatively short 
follow up periods.
In our own series, where we seek to follow up every patient with a 
filter annually until death with a clinical interview, ultrasound and 
plain abdominal film, we have obtained complication figures of:
- IVC Occlusion ... 5.8%
- Recurrent Pulmonary Embolism ... 2%
- Insertion site DVT ... 0.4%
- Cumulative DVT on follow up ... 16.2%
- Migration ... 0%
In conclusion it appears filters are effective devices for preventing 
pulmonary embolism but may be associated with some complications, 
most of which are rare and/or significantly less significant than a 
major pulmonary embolism.
The range of complications varies from paper to paper, as reflected 
in the interventional societies’ recommendation. Long term follow 
up and registries such as that recently started by the British Society 
of Interventional Radiology will help to define the situation and are 
to be encouraged.
1. Kaufman J. A., Kinney T. B., Streiff M. B., et al. Guidelines for the Use 
of Retrievable and Convertible Vena Cava Filters: Report from the 
Society of Interventional Radiology Multidisciplinary Consensus 
Conference. J. Vasc. Interv. Radiol., March 1, 2006; 17(3): 449-459.

2. Decousus H, Leizorovicz A, Parent F, et al: A clinical trial of vena 
caval filters in the prevention of pulmonary embolism in patients 
with proximal deep-vein thrombosis. Prevention du Risque 
d‘Embolie Pulmonaire par Interruption Cave Study Group. N Engl 
J Med 1998 Feb 12; 338(7): 409-15.

3. The PREPIC Study Group; Eight-Year Follow-Up of Patients With 
Permanent Vena Cava Filters in the Prevention of Pulmonary 

Embolism: The PREPIC (Prevention du Risque d‘Embolie 
Pulmonaire par Interruption Cave) Circulation, July 19, 2005; 
112(3): 416- 422.
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Venous Thromboembolism. Circulation 110:10-18.

Special Session
Vascular malformations
803.1
Pathology, clinical manifestations and work-up

H. Kubiena; 
Department of Plastic and Reconstructive Surgery, Universitätsklinik für 
Chirurgie, Vienna, Austria.

Learning Objectives 
1. To describe the classification and clinical signs of peripheral 
vascular malformations.

2. To describe the different approach for percutaneous treatment.
3. To review the strategy according to the angioanatomy and clinical 
presentation.

The treatment of vascular anomalies is a new and rapidly developing 
discipline that has emerged along a broad interface between several 
surgical and medical specialties. In 1982, Julie Glowacki and John 
Mulliken proposed a “biological” classification of vascular anomalies 
based on clinical behavior, histology, and histochemistry. Following 
this classification, which has been accepted by the International 
Society for the Study of Vascular Anomalies (ISSVA) in 1996, vascular 
anomalies are divided into vascular tumors (e.g. hemangiomas) 
in which the etiology is one of endothelial cell proliferation, and 
vascular malformations, in which a developmental error has resulted 
in abnormally formed vascular channels lined by a continuous 
endothelium and surrounded by an abnormal complement of mural 
cells. Genetic studies resulted in identification of mutated genes, 
usually responsible for the proper formation of the vascular tree. 
Vascular malformations are subdivided based on the channel type 
(capillary, lymphatic, venous, arterial or combinations of these) and 
on flow characteristics (slow-flow/fast-flow). This classification has 
helped resolve the confusion regarding terminology in the field of 
vascular anomalies.
Since no single specialist has sufficient knowledge to diagnose and 
treat vascular malformations in all organ systems, interdisciplinary 
teams have formed to exchange their knowledge and to elaborate 
specific evaluation standards, which are fundamental for proper 
diagnosis, prognosis and treatment.
Capillary malformations (CM) often are confused with the most 
common vascular birthmark “naevus flammeus neonatorum”, a 
minor transient dilatation of dermal vessels that usually fades over 
time. CMs are composed of dilated capillary-sized vessels in the 
superficial dermis and are often associated with hypertrophy of 
the soft tissue and underlying skeleton. These malformations can 
occur anywhere on the body in a localized or extensive form. A 
CM can signal an underlying structural abnormality. Sturge-Weber 
syndrome is composed of a facial CM with ipsilateral ocular and 
leptomeningeal vascular anomalies. Treatment of CMs ranges from 
flashlamp pulsed dye-laser to surgical procedures especially in those 
of tissue hypertrophy.
Lymphatic malformations (LM) are seen in various forms and can 
be categorized as microcystic, macrocystic or combined. LM can 
be associated with overgrowth of nearby bony structures, which 
sometimes causes severe deformities. LM is most commonly found 
in the chest, retroperitoneum or in the cervicofacial region; often, the 
overlying skin is normal. MRI is the gold standard for imaging of LMs 
and differentiation of the macro- or microcystic pattern.
Intralesional bleeding and infection are the major problems of 
patients with LMs. Pain medication, antibiotics and rest are needed 



C  RSE

184 CIRSE
Annual Meeting and Postgraduate Course

to relieve the patient’s symptoms. Especially in the head and neck 
regions, surgical options have to be weighed against the functional 
deficit resulting from resection.
Venous Malformations (VM) grow proportionately with the patient 
and can appear in superficial cutaneous blemishes or deep 
cutaneous or intramuscular usually causing discomfort. Intraoral 
VMs can bleed, distort dentition, cause speech problems or obstruct 
the upper airway and pharynx. Thrombosis, swelling and pain are 
common in all VMs. In MRI, these lesions show high signal intensity 
on T2-weighed sequences and differ from LMs by the presence of 
contrast enhancement inside the vascular spaces. Histologically 
a mural muscular abnormalitiy can be detected, which results in 
expansion and dilatation of these vascular channels. VMs grow 
proportionately with the child and expand slowly. During puberty, 
often a sudden enlargement can be observed. VMs can be located 
in the skin or involve muscles, joints and bone. Length discrepancies 
due to chronic pain and consecutive disuse and even pathologic 
fractures can occur. Joint involvement can lead to hemarthrosis and 
Hemosiderin-arthropathy.
Treatment of VMs is indicated for appearance, pain, or functional 
problems. Surgical resection of a VM is usually successful for well-
defined, well-localized lesions. Sclerotherapy has become an 
important treatment option for VMs. A sclerosant is injected inside the 
venous spaces causing damage to the endothelium with subsequent 
inflammation and fibrosis.
Fast-Flow Malformations
Arterio-Venous Malformations (AVM) are rare and therefore the 
experience of most surgeons is limited. The modified Schobinger 
clinical staging system, which was introduced at the 1990 meeting 
of the ISSVA in Amsterdam, is a helpful tool in decision making for 
therapy and outcome. Indications for surgery are painful or rapidly 
enlarging lesions (Schobinger stage II or III) which require early 
intervention. Combined treatment consisting of highly selective 
embolization followed by complete resection after an interval of 24 
to 48 hours has become an effective procedure.
Terminology confusion, ill guided and hopeless patients and the 
lack of an interdisciplinary discourse have brought specialists 
together. Treating patients with vascular malformations requires 
well organized diagnostic and therapeutic treatment modalities, 
which enable accurate diagnosis, adequate treatment protocols and 
realistic prognosis.
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803.2
Treatment of low flow malformations

P. Rowlands; 
Radiology Department, Royal Liverpool Hospital, Liverpool, United 
Kingdom.

Learning Objectives 
1. To describe specific imaging features of low flow AVM.
2. To describe the techniques and approaches according to the 
anatomy.

3. To give an update on the results and complications.
Low flow vascular malformations are uncommon conditions with a 
wide spectrum of appearance and symptoms. Incorrect diagnosis 
and management is common, and best outcomes are obtained in 
centres with a high throughput and multi-disciplinary management.
The classification generally used is that of the International Society 
for the Study of Vascular Malformations (Mulliken & Glowacki 1982). 
This divides vascular lesions by presence or absence of endothelial 
proliferation. Vascular malformations do not have endothelial 
proliferation and are regarded as disorders of morphogenesis.
They are further subdivided into:
Arterial (high flow)
Venous
Lymphatic
Capillary

High flow lesions are very different from low flow in terms of 
presentation and treatment and are not discussed here.
Malformations are generally present at birth or in early childhood, 
and often grow in proportion to the patient. They may grow more 
rapidly during puberty or pregnancy. They present with a variety of 
symptoms. Most common is a pigmented skin lesion, but they may 
also present with a mass, often painful. Other presentations include 
recurrent haemorrhage and haemarthrosis when the lesion is closely 
associated with a joint.
The lesions may occur anywhere, but there is a tendency to involve 
facial structures, or the lower limb.
Vascular malformations may also be part of a more generalized 
condition, such as Klippel-Trenaunay syndrome, where there is 
association of venous malformation in the lower limb with port-wine 
stain and hypo-plastic deep veins.
Because of the diffuse sites and appearances, low-flow malformations 
may present to a number of medical specialties. In the past, much 
ill-advised treatment, particularly surgery was carried out in these 
patients. A greater understanding and improved imaging may well 
reduce this in future.
Diagnosis is usually clear on the basis of history and examination to an 
experienced clinician. Imaging is very helpful, and can often be specific.
Ultrasound can be performed as an adjunct to the physical 
examination (Paltiel 2000). The appearance of a venous malformation 
is very variable, but includes disorders of architecture in muscle or 
soft tissues. Distorted venous elements are common, and usually 
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exhibit very slow flow. Phleboliths are common, and appear as 
very dense areas with acoustic shadowing. Areas of thrombosis 
and recanalization are common. Ultrasound allows assessment of 
compressibility of the lesion and the proportion of volume related 
between venous element and background stroma. This may provide 
some prediction about outcome, as lesions with mainly fibrous 
stroma do less well. Lymphatic malformations are usually cystic on 
ultrasound and vary from a single large cyst to multiple tiny cysts. 
Again, this helps predict outcome as the former group responds 
better to sclerotherapy.
The main limitation of ultrasound is that it may underestimate size 
and involvement of deep structures.
MRI is the most helpful modality as it provides morphological 
information and provides a lot of information about the full extent of 
the lesion. Only limited sequences are required and in my institution 
we perform T1 sequences in a single plane, usually axial. We then 
perform fat-suppressed T2 or inversion recovery in two planes. 
Generally, vascular malformations are low or intermediate signal on 
T1 and high signal on T2. If the lesion is in a limb, we examine the 
whole limb and the buttock/pelvis in the case of the lower limb, as 
often the malformation is multifocal.
Treatment should be planned in a multidisciplinary situation. Useful 
members of the team would include interventional radiology, plastic 
surgery and laser therapy. Depending on site, orthopaedic, facio-
maxillary and other specialists may be required.
Often no treatment at all is required. If the condition is explained, 
with the help of the imaging, and an idea of the likely progress of 
the lesion, many patients decide that the condition requires no 
current treatment. We leave the door open so that they may return if 
symptoms change.
Surgery may be indicated if a lesion is amenable to resection. Smaller 
lesions which involve the skin and subcutaneous fat can be resected 
fully without significant residual deformity. It is vital to resect 
the lesion with a margin as otherwise recurrence rates are high. 
Unfortunately, only a small minority of lesions are amenable, as more 
frequently there is involvement of deep structures.
Laser may be very effective in reducing the pigmentation in the 
cutaneous element of the malformation. If the lesion is purely causing 
a cosmetic issue, this may be all that is required. Laser is also useful 
in treating areas of local skin haemorrhage. The penetration of laser, 
even more modern varieties, is limited.
The mainstay of treatment of venous malformation is percutaneous 
sclerotherapy. Agents used include alcohol (Yakes 1989), which is very 
effective, but is painful and requires general anaesthesia, and the 
detergent agents such as STD (sodium tetra decyl) and polidocanol 
(Burrows 2004). Other groups have used ethibloc. The detergents can 
be mixed with air and contrast to make large volumes of foam. This 
is very useful as the foam can treat a large area with a small amount 
of detergent. Also the foam tends to stay where it is injected and not 
flow away into draining veins.
Generally the technique is to puncture venous elements, often using 
ultrasound guidance. An angiogram is performed, to assess lesion 
volume, and to look for drainage into other vein systems. A tourniquet 
may help in a limb to reduce venous drainage. The contrast is then 
replaced with sclerosant. Several areas can be treated at the same 
sitting. If the lesion is in a limb, a compression garment can be placed 
on the treated area.
The procedure is generally painless and can be performed in an 
outpatient setting. More painful lesions and larger lesions in the face 
and oro-pharynx are best treated under general anaesthesia.
Often multiple procedures are required, especially in larger lesions. It 
is important that the patient fully understands this when embarking 
on a treatment programme.
Complications of sclerotherapy are uncommon. Skin necrosis or 
ulceration is very rare, although seen more commonly with alcohol. 
Systemic complications are seen with alcohol, which can produce 
pulmonary hypertension, and deaths have occurred due to this. 

Temporary nerve palsy, due to local pressure, is rarely seen in the 
facial nerve territory or the sole of the foot.
Outcomes are variable. Sclerotherapy is very good at reducing the 
pain element. If the lesion is largely vessel rather than stroma, there 
may be significant reduction in size.
Lymphatic malformations may also be treated by surgery when this 
can be done with resection of the entire lesion. Sclerotherapy is 
very effective and agents used include alcohol, bleomycin and OK 
432. Lesions that contain one cyst or several large loculi have better 
results than lesions which contain multiple cysts (Alomari 2006).
Conclusion:
Low flow vascular malformations are uncommon and best treated 
in a multidisciplinary setting where there is a high throughput of 
cases. Imaging should include ultrasound and MRI. Sclerotherapy is 
effective and has few complications.
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803.3
Treatment of high flow malformations

J. Burnes; 
Medical Imaging, Monash Medical Centre, Camberwell, Australia.

Learning Objectives 
1. To describe specific imaging features of high flow AVM.
2. To describe the techniques and approaches according to the 
anatomy.

3. To give an update on the results and complications.
Introduction
High flow arteriovenous malformations (AVMs) represent a group of 
congenital lesions characterised by the presence of high flow arterial 
inflow vessels shunting through a primitive vascular nidus into 
dilated outflow veins. They can be further divided into arterio-venous 
fistulae and true arterio-venous malformations. They represent one 
of the most significant clinical challenges facing the interventional 
radiologist.
The exact incidence of these lesions is difficult to determine; however, 
in most series they represent 5-10% of all vascular malformations 
seen. They are all present at birth; however, only 40% of cases are 
clinically detectable at birth (1), and they are most frequently seen 
in the extremities and pelvis (2). The rarity of these lesions results in 
limited clinical experience in both diagnosis and treatment.
Imaging Features of High Flow Arterivenous Malformations
The goals of imaging include confirmation of the diagnosis, 
determination of the anatomical and pathological extent of the 
lesion, and detection of occult pathology. In addition, it provides 
invaluable information in the planning of endovascular therapy 
techniques and a determination of the feasibility of therapy (3, 4). 
Once the decision has been made to undertake endovascular therapy, 
imaging provides a means of real time guidance during embolisation 
or sclerotherapy, assessment of the lesion post treatment and review 
of complications.
Plain Radiographs
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Plain radiographs have little role in the diagnosis or treatment of high 
flow AVMs. They may occasionally show evidence of bony destruction 
or skeletal overgrowth (5, 6).
Ultrasonography
Doppler ultrasound provides an essential aid in differentiating 
high or low flow malformations. It is inexpensive and non-invasive. 
Traditional grey scale imaging can be used to provide information 
regarding lesion size and extent. High flow AVMs demonstrate high 
velocity systolic flow with low resistance waveforms, arteriovenous 
shunting and arterial flow within enlarged draining veins (5).
In addition, ultrasound may be used to guide arterial access or direct 
puncture sclerotherapy during treatment and to look for lesion 
thrombosis during follow up.
Computed Tomography
Contrast enhanced CT classically demonstrates numerous enlarged 
feeding arteries with rapid shunting of contrast into dilated draining 
veins. The usual tissue enhancement that is seen with a normal 
intervening capillary bed is absent. Spiral CT and CT angiography 
provides invaluable information regarding high flow lesions. 
Conventional and 3D CTA allows pre-treatment determination of the 
anatomy of feeding arteries, nidus location and venous outflow (7).
Magnetic Resonance Imaging
The anatomical and pathological detail provided by MRI imaging 
has revolutionised the diagnosis and differentiation of vascular 
malformations (3). MRI provides invaluable information regarding 
the relationship of the lesion to surrounding anatomical structures, 
in particular nerves, vessels and joints. In addition the absence of 
ionising radiation is a further advantage. It also provides a means of 
lesion follow up. In our practice, it is the primary technique in the 
evaluation of all vascular malformations.
On MRI, high flow lesion demonstrates areas of signal void on most 
sequences, enlarged feeding arteries and dilated draining veins. 
Typically, the arteries and veins are connected by focal shunts. These 
shunts are identified as areas of low signal on T1- weighted and T2-
weighted spin echo sequences due to the presence of flow voids and 
turbulent arterial flow (5).
Unlike their low flow counterparts, high flow AVMs show a 
characteristic lack of any soft tissue component or mass lesion. The 
are three recognised exceptions to this rule (8):
i a high flow AVM may demonstrate a mass like appearance if it is 
confined within a fascial space or muscle sheath;

ii fatty hypertrophy and skin thickening may create the appearance 
of a mass lesion; and

iii oedema or contrast enhancement at the margins of the central 
nidus may suggest a mass.

Angiography
Recent developments in MRI and spiral CT imaging have largely 
replaced arteriography in the diagnostic work up of high flow AVMs. 
Replacement by these non-invasive modalities reduces radiation 
exposure, is non-invasive, and in paediatric patients may reduce the 
need for conscious sedation or general anaesthesia.
Once the decision is made to proceed with treatment of a high flow 
AVM, arteriography should be performed. Depending on the lesion 
type and location, non-invasive imaging findings and the aims of 
treatment, it may be possible to combine the initial diagnostic study 
with therapy. This is particularly relevant in paediatric patients.
The classic angiographic appearance of a high flow AVM demonstrates 
single or multiple hypertrophied feeding arteries, rapidly shunting 
through a primitive nidus into enlarged dilated draining veins (9). 
There is no intervening capillary bed. In peripheral lesions, particularly 
those involving the digits, single or multiple vessel arterial supply 
from non-enlarged arteries may be seen.
Techniques and Profcedures according to Anatomy 
Endovascular techniques for treatment of high flow AVMs primarily 
involve either embolisation or sclerotherapy. Prior to undertaking 
any treatment it is essential to determine if the lesion is amenable 
to treatment, the optimal treatment strategy, and establish what the 

aims of treatment are. In general, treatment aims include control of 
clinical symptoms and improvement in the cosmetic appearance. It 
is important to remember that not all lesions require treatment, and 
some lesions may not be amenable to endovascular therapy.
The key element in treatment of these lesions is to eradicate the 
nidus. All treatment strategies should be geared towards this aim. If 
nidal eradication cannot be achieved, the risk of recurrence of the 
lesion is high. Every effort should be made to ensure that inflow or 
feeding vessels are preserved, at least in initial therapy sessions, to 
maximise endovascular access to the nidus. Proximal embolisation of 
feeding arteries is should be avoided at all costs, as it may preclude 
subsequent endovascular access to the nidus.
Before commencing any patient treatment the interventional 
radiologist should determine what the clinical and radiological 
endpoints of therapy will be with the patient or their family. While 
pathological or radiological cure of the malformation may not be 
possible, it may not be necessary. A symptomatic or cosmetic “cure” 
that is acceptable to the patient may not require complete eradication 
of the lesion.
In treatment of high flow AVMs, it is important to keep on open mind 
as to the best method to access the nidus. Traditional co-axial catheter 
techniques using micro catheters are the classical means of access; 
however, this may not be possible. Direct percutaneous puncture of 
the nidus may be performed using either fluoroscopic or ultrasound 
guidance. This is particularly relevant in intraossesous AVMs (13). In 
lesions with single venous outflow anatomy, it may be possible to 
access the nidus via a retrograde transvenous approach.
The key to maintaining adequate sclerosant contact time depends on 
controlling inflow and outflow. Temporary or permanent occlusion 
of the proximal arterial supply or venous outflow will maximise the 
effect of the sclerosant and increase procedure efficacy.
The optimal sclerotherapy technique involves catheterisation of the 
nidus with injection of a sclerosant agent directly into the nidus. The 
aim is to induce and intense endothelial inflammatory response with 
endothelial ablation and obliteration of the nidus. The degree of 
endothelial damage produced by sclerosant agents is dependent on 
the type of agent, its in vivo concentration, and the contact time with 
the endothelium (10).
The ideal embolic agent would obliterate the nidus, be permanent 
and controllable and be non-toxic in both the short and long term. 
At present, such an agent does not exist.
Sclerosant agents used in the treatment of high flow AVMs include 
ethanol and ethanolamine oleate. Other agents used in treatment of 
low flow lesions such as sodium tetradecyl sulphate are less effective 
in treatment of high flow lesions and may induce intense arterial 
spasm.
Ethanol is the most widely used agent in treatment of high flow 
lesions. It is relatively inexpensive and readily available. However, 
ethanol embolisation is painful and most cases require general 
anaesthesia. Due to its aggressive action and its low viscosity, it must 
be used with extreme caution. Is should only be injected directly into 
the nidus. In addition, maximum volume and administration rates 
should be applied. A maximum of 1 ml/kg to a maximum of 60 ml, and 
0.2 ml/kg per injection, with a delay of 10 minutes between injections 
should be employed for each treatment session. Extreme care should 
be taken when using ethanol in the region of the orbital artery or 
peripheral extremity end arteries. The volume and rate of ethanol 
injection are tailored to the individual flow volume characteristics of 
each lesion.
Primary embolisation may be used in the treatment of high flow 
AVMs. Preferred agents include Histoacryl (N-butyl-2 cyanoacrylate) 
(11) and Onyx (ethylene vinyl copolymer) (12).
The use of coil embolisation should be reserved for pre-operative 
embolisation of high flow lesions where a surgically curative 
procedure is planned or closure of a high flow arterio-venous fistula. 
Fistulae may also be controlled with occlusion of the draining vein 
using Histoacryl, coils or detachable balloons. In select situations, 
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covered stents may provide a means of occluding large high flow 
arterio-venous fistulae.
At the outset, it is imperative to inform the patient that multiple 
treatment sessions may be required. This is due to issues of contrast and 
sclerosant volume limits, operator fatigue and the changing nature of 
the lesions as treatment progresses. The end point aim should always be 
at the forefront of planning of any treatment session.
Results and complications 
Given the rarity of these lesions, there are relatively few series available 
with sufficient patient numbers or time of follow up to determine 
accurate figures of cure rates for endovascular therapy for high flow 
AVMs. What is well established is that these lesions are notorious for 
recurring following inadequate proximal embolisation or incomplete 
surgical excision. Figures available suggest that symptomatic control 
and cure of these lesions is possible (14).
Complications
Non-Target Embolisation
The effects of non-target embolisation range from minor to life 
threatening. It occurs due to embolic material passing through the 
vessels into surrounding tissues or reflux of embolic material into 
non-target vessels. The impact is related to the type of embolic 
material being used, the site of the lesion and the surrounding 
peripheral structures.
Tissue Necrosis
Tissue necrosis is seen in 5-15% of patients receiving sclerotherapy 
for vascular malformations. In high flow lesions, it may occur due to 
proximal embolisation of feeding vessels with sclerosant agent, with 
subsequent sclerosis of surrounding normal capillary beds.
Nerve Injuries
Nerve injury may result from demyelination and necrosis secondary 
to local sclerosant extravasation, neural arteriole sclerosis with 
subsequent ischaemic necrosis or compartment syndrome due to 
soft tissue swelling with subsequent nerve injury.
Pulmonary Hypertension/Cardiopulmonary Collapse
The exact mechanism of acute pulmonary hypertension or 
cardiopulmonary collapse is not fully understood. Theories 
include induction of pulmonary arterial vasospasm resulting in 
acute pulmonary hypertension or a direct toxicity on the cardiac 
conduction system. It does appear to be dose and injection rate 
related, and while rare it may have catastrophic consequences. It is 
most frequently seen in relation to treatment of large high flow AVMs 
of the head and neck treated with ethanol (15).
Pulmonary Emboli
Pulmonary embolism is a rare complication of treatment of high 
flow AVMs. Care should be exercised in treatment of neonates with a 
patent foramen ovale which may lead to systemic emboli resulting in 
stroke, myocardial infarction or death.
CNS Depression
This is a common effect of ethanol any may be exacerbated in 
patients receiving general anaesthesia or narcotic analgesia. Effects 
include hyperventilation, drowsiness and agitation.
Conclusions
Percutaneous treatment of high flow arteriovenous malformations 
is effective in providing both symptomatic relief and cosmetic 
improvement. A team approach is crucial, with input from multiple 
medical disciplines, in which the interventional radiologist is a key 
player. A thorough understanding of the nature of these lesions, their 
imaging appearance, the therapy options available and the potential 
complications that may occur when treating them will maximise the 
likelihood of a successful patient outcome.
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804.1
Small lung metastasis: resection

M. Riquet; 
Service de Chirurgie Thoracique, Hopital Européen Georges Pompidou, 
Paris, France.

Learning objective
Focusing on surgery
Metastases represent systemic and uncontrolled tumor growth 
and herald rapid disease progression. Inability to prevent and treat 
metastatic disease is the major cause of death in cancer patients. 
Studies performed on large series of autopsies demonstrated that 
pulmonary metastases (PM) were present in 29% of patients who 
died of malignancies (Wills, 1967). The lung is the sole involved organ 
in about 20% (Weiss and Gilbert, 1978). Patients with metastases 
isolated within the lung may have more favorable tumor biology 
and PM surgery, initiated during the 19th century, was demonstrated 
during the end of the 20th century to be a valuable procedure and 
is nowadays considered as a standard treatment. However, it has 
been estimated [1] that fewer than 3% of patients presenting with 
PM eventually prove to be candidates for surgical excision: in effect, 
surgery is possible only when the primary tumor is controlled or 
controllable, extrathoracic disease is absent and when the patient 
can tolerate the scheduled pulmonary resections.
The International Registry of Lung Metastases [2] analyzed 5206 
patients who had undergone lung metastasectomy. The overall 
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30-day mortality rate after complete resection was 0.8%, the actuarial 
survival rate was 36% at 5 years, 26% at 10 years, and 22% at 15 years 
(median 35 months).
A number of adverse prognostic factors have been suggested. Most 
of them are not dependent on the procedure performed to eradicate 
PM: the tumor doubling time, the disease free interval between 
primary and secondary tumor surgery, the histology of the primary, 
the number of PM, the presence of hilar or mediastinal lymph node 
involvement, the size in diameter of the PM, and their location within 
the lungs. Only one is dependent on the procedure performed: the 
completeness of PM resection.
Because the achievement of a complete resection is the most 
important prognostic factor and hence the goal of PM surgery, a 
complete resection must be judged possible at work-up and thus 
the following presentations must be ruled out: bilateral and too 
numerous PM as well as multiple micrometastases, presence of 
involved lymph nodes, and PM size and/or location necessitating 
pulmonary resection that the patient cannot tolerate.
Despite more and more accurate preoperative assessment of the 
extent of intrathoracic spread of the pulmonary metastases (helicoidal 
CT, and PET scan), many PM and lymph node involvement remain 
undetected until thoracotomy. Palpation of the lung is mandatory 
as well as systematic lymphadenectomy. In effect, multiple PM, and 
LN involvement are poor prognostic factors because they expose 
to major risk of overlooked incomplete resection, and preference 
must be given to PM treatment procedures minimizing the risk of 
overlooking residual disease, which is surgery. Another important 
advantage related to surgery is to permit histological study of all 
resected lesions and to discriminate between metastases, new 
primary, and/or benign lesions. Surgery also permits PM resection 
extended to adjacent structures and pneumonectomy for PM in 
some hyperselected patients (although less than 3% surgical patients 
require such an extension of the resection) [3].
More than 50% of patients are likely to have metastatic disease 
develop after resection of metastases. Re-resection has been shown 
to be an acceptable therapy and should be considered when patients 
present with recurrent PM [4].
Although an open approach is felt to optimally identify sites of disease, 
many centers are increasingly using minimally invasive approaches 
to treat PM because of the lower morbidity and the potential to 
preserve pulmonary and physical function: video-assisted thoracic 
surgery (VATS) and radiofrequency (RF).
VATS is a technique of purely surgical concern. The use of VATS for 
PM remains controversial: VATS wedge resections for metastases 
should be reserved for peripheral rather than central lesions, and 
lymphadenectomy is not routinely performed. However, it seems 
that VATS in selected cases is efficacious provided that conversion 
to thoracotomy is performed if any of the lesions seen on CT are not 
identified, or if margins are inadequate [5].
RF is today’s topic. Use of RF is limited by the number of PM, their size 
and their location, and by the absence of lymphadenectomy and of 
lesion histology related to the technique. The best indications of RF 
are thus the PM whose number is less than 4 and whose diameter does 
not exceed 3 cm; that is the PM of patients for whom surgery offers 
the greatest chance of cure, even if subsequent salvage surgery may 
be conceivable. In effect, surgery minimizes the risk of overlooking 
R1 and R2 diseases by permitting palpation and lymphadenectomy.
However, RF is a major contribution to the treatment of PM in 
selected patients not operable or denying surgery. It is also a means 
to broaden PM radical treatment possibilities when combined with 
surgery in challenging cases of bilateral and/or recurrent diseases 
progressively rendering patients more at risk.
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804.2
Small lung metastasis: RFA

T. De Baère; 
Dept. of IR, Institut Gustave Roussy, Villejuif, France.

It is now 8 years since the report of the first ablation of lung tumor with 
radiofrequency ablation (RFA) with CT guidance. RFA of small lung 
metastases has demonstrated a high feasibility and low morbidity, 
associated with very high effectiveness in local control. Indeed, 
tumor smaller than 2 cm can be fully ablated in around 90% of cases 
and tumor between 2 and 4 cm can be ablated in about 80% of cases. 
For larger tumors, results of RFA are poor. These excellent results are 
probably due to the accuracy of CT guidance in the lung where both 
the needle and the tumors can be adequately seen with multiplanar 
reconstruction. Differently from the liver, even very small tumors are 
perfectly seen due to a high contrast ration between the aerated 
lung and the tissue of the metastases. Reported 2 years survival for 
colorectal cancer lung metastases treated with RFA is around 70% in 
several published studies and presented abstracts even if the number 
of patients enrolled in these studies is small due to the infancy of the 
technique. There is no randomized trial that compares survival after 
RFA to others treatment of lung metastases, or even no real proof that 
RFA of lung metastases prolonged survival. However, surgical studies 
have demonstrated that complete resection of lung tumor increases 
survival of patients compared to incomplete resection despite the 
absence of randomized study with other therapeutic choices. It can 
be hypothesized than complete RF ablation will prolong survival in 
the same manner than surgical resection. Comparison of published 
series shows that 2 years survival of 70% after lung metastases RFA 
is very close to what is reported in large surgical series with more 
than 5000 patients enrolled. Even if this series is ten years old, 
caution must be applied due to progress in overall medical therapies 
including antineoplastic drugs. The goal of radiofrequency must be 
complete destruction of all known tumor foci and in order to achieve 
this goal pre-radiofrequency evaluation must be as complete as 
possible. PET-CT seems to provide the best pre-RF work up and was 
able to modify the therapeutic strategy before lung RFA in one third 
of our patients.
Advantages of radiofrequency over surgery are the possibility to 
spare lung parenchyma and to avoid thoracotomy or thoracoscopy. 
Consequently, it remains possible in patients with highly degraded 
lung function while surgery or radiation therapy is contraindicated. 
Short hospital stay and low morbidity is in favor of RFA compared 
to thracotomy but can be questioned when comparing with wedge 
resection under thracoscopic approach. It can be fairly accepted that 
a failure of RF local control can be still cured by surgery if imaging 
follow-up is regularly performed. Image follow-up after RFA of lung 
tumor based on CT evaluation depict local recurrences lately and PET 
evaluation might be thought as an option in doubtful cases.
Disadvantages of RFA are poor efficacy for large tumors over 4 cm, and 
such large tumors are not today good candidates for RFA. Another 
disadvantage is the absence of histologic proof and impossibility 
to access the hilum for lymphnodes picking or lymphadenectomy. 
However, if lymphnode invasion have been demonstrated in as high 
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as 23.6% in some series of lung metastases surgical resection, and 
lymphnode invasion is a well established prognostic factor of survival 
with an odd ration of 0.82, it is still unclear if lymphnode resection 
improve prognosis of patient. Other negative predictive factors of 
survival after surgical resection of lung metastases are aerogeneous 
spread with floating cancer cells cluster, vascular invasion and pleural 
invasion with respective odd ration of 4.75, 4.00, and 1.72, but all 
these findings are obtained at pathology after surgical resection. 
Consequently, they only impact afterwards on the possible post-
operative treatment such as adjuvant chemotherapy.
Small lung metastases can be fully RF ablated with a low morbidity 
and high efficacy with sparing of lung parenchyma and must be the 
treatment of choice when surgery is advised but not possible namely due 
to poor respiratory function or comorbidities. The high rate of complete 
ablation for tumors smaller than 2 cm and promising survival rates of 
preliminary reports series must question the medical community about 
the respective role of RFA and surgical metastasectomy. For patients with 
high number of metastases, when curative option is chosen, combined 
or sequential treatment with surgery and RF must be thought in order 
to spare lung parenchyma. Multidisciplinary meeting can help in the 
decision to perform radiofrequency ablation or surgery and will allow 
defining the best therapeutic strategy including neo-adjuvant and/or 
adjuvant chemotherapy.

804.3
HCC combined treatment: embolization - RFA

R. Lencioni; 
Department of Radiology, University of Pisa, Pisa, Italy.

Learning Objectives 
1. To understand indications, contraindications, results and limitations 
of radiofrequency ablation in the treatment of HCC.

2. To learn about the synergy of radiofrequency ablation and 
transarterial chemoembolization in HCC treatment.

3. To appreciate the role of radiofrequency ablation and combined 
therapies in the therapeutic management of the patient with HCC.

Hepatocellular carcinoma (HCC) is the fifth most common cause 
of cancer and its incidence is increasing worldwide because of the 
dissemination of hepatitis B and C virus infection. Patients with 
cirrhosis are at the highest risk of developing HCC and should be 
monitored every six months to diagnose the tumor at an early, 
asymptomatic stage. Patients with early-stage HCC - as defined by 
the Barcelona Clinic Liver Cancer staging system - can benefit from 
curative therapies, including liver transplantation, surgical resection, 
and percutaneous ablation. Liver transplantation is the only option 
that provides cure of both the tumour and the underlying chronic liver 
disease. However, the lack of sufficient liver donation greatly limits 
its applicability. Resection is the treatment of choice for HCC in non-
cirrhotic patients, who account for about 5% of the cases in Western 
countries. However, in patients with cirrhosis, candidates for resection 
have to be carefully selected to reduce the risk of postoperative liver 
failure. Image-guided percutaneous ablation is currently accepted as 
a viable therapeutic choice for nonsurgical patients with early-stage 
HCC. While ethanol injection has been the seminal percutaneous 
technique, radiofrequency (RF) ablation has emerged as the most 
effective method for local tumor destruction and is currently used as 
the primary ablative modality at most institutions (1-3). Nevertheless, 
histological studies performed in liver specimens of patients who 
underwent RF ablation as bridge treatment for transplantation 
showed that the rate of complete tumour eradication is highly 
dependent on tumour size and presence of large (3 mm or more) 
abutting vessels. In fact, vessels adjacent to the target tumor cause 

heat loss due to perfusion-mediated tissue cooling within the area to 
be ablated. In one study, complete tumour necrosis was histologically 
shown in 83% of tumours 3 cm or less in longest diameter but in 
only 50% of those exceeding 3 cm (4). Similarly, RF treatment was 

successful in 88% of tumours in nonperivascular location but in only 
47% of perivascular tumours. Not surprisingly, a tight correlation was 
seen between tumour size and perivascular status (4).
Several attempts have been made to increase the effect of RF 
ablation in HCC treatment. Since heat efficacy is the difference 
between the amount of heat produced and the amount of heat lost, 
most investigators devoted their attention to strategies that aim 
primarily at minimizing heat loss due to perfusion-mediated tissue 
cooling. When a laparotomy or a laparoscopy approach is used to 
perform RF ablation, heat loss can be minimized by performing a 
Pringle maneuver (5). In percutaneous procedures, given that HCC is 
mostly nourished by the hepatic artery, a combination of RF ablation 
and balloon catheter occlusion of the tumor arterial supply or prior 
transcatheter arterial embolisation or chemoembolisation has been 
used to increase heat efficacy (6-8). It has been shown that - under 
the same conditions - the area coagulated by RF ablation after 
occlusion of arterial tumour blood supply is significantly larger than 
that coagulated by standard RF ablation (9).
In a standard RF ablation, one can take advantage of only those 

temperatures that are sufficient by themselves to induce coagulative 

necrosis (>50°C). However, there are large zones of sublethal heating 
created during RF application in tissues surrounding the electrode 
that currently are not being used to achieve sustained treatment 

effect. Experimental studies in animal tumour models have shown 
that lowering the temperature threshold at which cell death 
occurs by combining sublethal temperature with cell exposure to 
chemotherapeutic agents increases tumour necrosis, apparently 
occurring in tissues heated to 45-50°C (10, 11). The recent introduction 
of DEB - an embolic microsphere that has the ability to actively 
sequester doxorubicin hydrochloride from solution and release it in a 
controlled and sustained fashion (12, 13) - allowed us to explore such 
a synergy in human HCC.
We designed a pilot clinical study aimed at investigating safety and 
efficacy of a combination therapy, including RF ablation followed 
by intraarterial administration of doxorubicin eluting bead (DEB), in 
the treatment of HCC tumours refractory to standard RF ablation. 
This therapeutic approach was called DEB enhanced RF ablation 
(14). Twenty patients with single HCC ranging 3.3 to 7.0 cm (mean, 
5.0 cm) showing evidence of residual viable tumor after standard 
RF ablation underwent intraarterial DEB administration (50 to 125 
mg doxorubicin; mean, 60.2 mg). Follow up period ranged 6 to 20 
months (mean, 12 months). No major complication occurred. No 
relevant deterioration of liver function parameters was observed. 
The volume of treatment induced necrosis, as measured on 
computed tomography or magnetic resonance imaging, increased 
by 61% on average. The enhanced necrotizing effect resulted in 
confirmed complete response (CR) of the target lesion in 12 (60%) 
of 20 patients. Persistence of viable tumor mass of less than 10% of 
initial tumor volume was observed in the remaining 6 of 20 patients. 
This pilot clinical study provides the first evidence of the synergy 
between RF ablation and local delivery of a chemotherapeutic agent 
in human cancer treatment, supporting the findings from previous 
experimental work. Intraarterial DEB administration substantially 
increased the effect of RF ablation and did not cause any major 
complication. DEB enhanced RF ablation induced a high rate of CR 
and has potential to become the standard of care for uninodular 
nonsurgical HCC resistant to standard RF treatment.
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HCC non-combined treatment
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Vascular and Interventional Radiology, Johns Hopkins University School 
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Transcatheter Arterial Chemoembolization
Transcatheter arterial chemoembolization (TACE) is the most widely 
used catheter-directed oncologic therapy and is currently considered 
as the mainstay therapy for unresectable primary and metastatic 
liver cancer (1, 2). Based on the initial observation that most 
hepatic malignant lesions receive their blood supply by the hepatic 
artery, TACE may effectively deliver highly concentrated doses of 
chemotherapy to the tumor bed, while sparing the surrounding 
hepatic parenchyma (3, 4).
In practice, despite its promising concept of design, TACE has not 
yet proved to be as effective and potent as in theory. Among several 
challenging obstacles that have not been exceeded, is the heterogeneity 
of chemotherapeutic agents employed and the several variations in 
the application of the technique. This disparity hinders the conduct of 
systematic meta-analyses or the design of randomized trials that would 
demonstrate a clear survival benefit (5). In this brief report, we outline 
the main goals and limitations of this popular technique.

Brief history and review of underlying mechanisms for tumor 
damage
TACE was introduced in 1977 by Dr. Yamada R., who first exploited 
hepatocellular carcinoma’s preferential blood supply from the 
hepatic artery to deliver anti-tumor therapy, without damaging the 
surrounding liver parenchyma (3, 4). A decade later, the observation 
that the injection of ethiodized oil (lipiodol), an iodinated ester derived 
from poppy-seed oil, can be selectively up-taken and retained by 
primary HCC and hepatic metastases of colonic and neuroendocrine 
tumors, led to the enclosure of this compound as an main ingredient 
of the injected chemotherapeutic cocktail (6-8). Moreover, lipiodol 
was also found to effectively engage the chemotherapeutic agents, 
leading concurrently to embolization and tumor necrosis.
Theoretically, embolization of the feeding vessel causes ischemia of 
the tumor, and when combined with chemotherapy, results in tumor 
necrosis. Surprisingly, only 44 % of large treated lesions demonstrate 
extensive necrosis in pathology, leading to further exploration 
of the underlying mechanisms responsible for tumor necrosis (9). 
Recent studies have shown that tumor ischemia and hypoxia up-
regulate several molecular factors, such as the vascular endothelial 
growth factor (VEGF), and hypoxia inducible factor-1 (HIF-1), thereby 
preventing cell apoptosis and stimulating tumor growth (10, 11). 
These observations should be further tested in the clinical setting so 
as to demonstrate the role of possible interactions between hypoxia 
and the effect of embolization during chemoembolization.
Patient selection and indications for TACE 
Nowadays, chemoembolization is the preferred treatment for 
unresectable HCC (12-14). Despite the recently encouraging intention-
to-treat studies, TACE is still considered a palliative option. TACE is also 
employed as an adjunctive therapy to liver resection or as a bridge 
to liver transplantation, as well as prior to radiofrequency ablation 
(15-19). Promising results have been recently demonstrated with 
unresectable cholangiocarcinoma treated with chemoembolization 
(20). Chemoembolization has also successfully been employed for 
patients with carcinoid tumor, pancreatic islet tumor and sarcoma 
metastatic to the liver, whereas the efficacy of TACE in patients with 
colorectal metastases is less established. Promising results have 
been recently demonstrated with unresectable cholangiocarcinoma 
treated with chemoembolization (20). 
Not every patient with unresectable primary or metastatic liver tumor 
may benefit from chemoembolization. One important aspect in the 
selection of patients is the presence of adequate liver function. In 
patients with advanced liver disease treatment-induced liver failure 
may offset the antitumoral effect or survival benefit of the intervention. 
Predictors of outcome are related to tumor burden (tumor size, 
vascular invasion, and AFP levels), liver functional impairment (Child-
Pugh, bilirubin, ascites), performance status (Karnofsky index, ECOG), 
and response to treatment. Thus, the best candidates are patients 
with preserved liver function and asymptomatic lesions without 
vascular invasion or extrahepatic spread.
Contraindications for TACE
Absolute contraindications for TACE such as absence of hepatopedal 
blood flow and presence of encephalopathy and biliary obstruction 
have been recently reclassified as relative ones. Several articles have 
demonstrated little negative impact on hepatic function in cases 
of portal vein tumoral thrombosis and chemoembolization can be 
safely performed if hepatopetal collateral flow is present. In such 
cases, a superselective approach as well as an adjustment of the 
chemotherapeutic dosage may minimize liver damage.
Current absolute contraindications for TACE now include tumor 
respectability, intractable systemic infection and extensive hepatic 
disease (Child-Pugh C). Relative contraindications include a variety 
of other factors including, but not limited to: serum bilirubin >2 mg/
dL, lactate dehydrogenase >425 U/L, aspartate aminotransferase 
>100 U/L, tumor burden involving >50 percent of the liver, presence 
of extrahepatic metastases, poor performance status, cardiac or 
renal insufficiency, ascites, recent variceal bleeding, or significant 
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thrombocytopenia, intractable arteriovenous fistula, surgical 
portocaval anastomosis, severe portal vein thrombosis, and tumor 
invasion to IVC and right atrium. Table 1 summarizes the list of 
absolute and relative contraindications for TACE.
Technical considerations
Although many different chemoembolization protocols have been 
used in the past, the combination of some chemotherapeutic agents 
and a vehicle such as lipiodol constitutes the basis of most procedures. 
Single drug therapies or combination of agents have been used. The 
most widely used single chemotherapeutic agent is doxorubicin and 
the combination of cisplatin, doxorubicin, and mitomycin C is the 
most common drug combination infused.
The issue of how selectively the catheter should be placed (lobar or 
segmental) during chemoembolization remains controversial. In the 
case of multiple tumors in a single lobe, a less selective approach 
is preferred, whereas a single lesion may allow super-selective 
positioning of the catheter. 
Non-occlusive and occlusive techniques have been described (21). 
Improved tumor response has been shown when chemoembolization 
can be repeated multiple times with maintenance of long-term 
arterial patency (22, 23).
Several types of embolic agents have been utilized in conjunction 
with lipiodol for chemoembolization, including gelfoam powder 
and pledgets, polyvinyl alcohol, starch and glass microspheres, 
or embospheres (21). The gelatin sponges cause only temporary 
thrombosis lasting about 2 weeks, whereas polyvinyl alcohol and 
embospheres create a more permanent effect.
Follow-up and Evaluation of Response to Treatment
According to the World Health Organization (WHO) and the Response 
Evaluation Criteria in Solid Tumors (RECIST), reduction in tumor 
size is the optimal outcome of every chemoembolization (24, 25) . 
Additionally, tumor enhancement on CT or MRI delineate viability, as 
enhancing portions of the tumor are presumed to be viable whereas 
the non-enhancing ones are presumed necrotic (26-28). However, 
the presence of lipiodol on CT scans after chemoembolization may 
obscure tumor enhancement and make image interpretation more 
difficult. Perfusion-diffusion MRI can successfully overcome this 
obstacle, as lipiodol does not obscure gadolinium enhancement 
and measurement of increased free water content within the tumor 
translates into cancerous cell death (29). Furthermore, diffusion MRI 
may prove more useful in the early post-treatment period after TACE, 
when tumors are not expected to change in size despite the fact 
that they may be nonviable (30, 31). At the Johns Hopkins Hospital, 
patients are advised to receive a baseline diffusion-perfusion MRI 
scan before treatment and return for a follow-up clinical visit 4-6 
weeks after treatment. During this visit, a liver function test, as well 
as a follow-up diffusion-perfusion MRI scan of the liver is performed. 
Decision to retreat is based upon the combination of imaging and 
laboratory findings as well as the patient’s performance status. 
Lack of satisfactory response after one TACE does not predict 
eventual response and repeated treatments targeting the same 
lesion are sometimes necessary to be performed. The emergence 
of any contraindications to TACE between consecutive procedures 
precludes re-treatment, thus prior to each procedure the relevant 
laboratory values should be obtained and the patient re-evaluated. 
Survival benefit
The median survival of patients with inoperable HCC is 4-7 
months (which can be extended with maximal supportive care to 
approximately 10 months). Despite that chemoembolization had early 
in its course proved to reduce tumor growth, initial large randomized 
trials failed to demonstrate a survival advantage (32-34) .However, in 
2002, two randomized controlled trials published showed a survival 
advantage for TACE in selected patients with preserved liver function 
and supportive maintenance (13, 14) . A meta-analysis that included 
seven randomized trials of arterial embolization for unresectable 
hepatocellular carcinoma provided further support of the efficacy 
of TACE (16). Compared to control (either conservative treatment 

or less favorable therapy, such as intravenous 5-fluorouracil), there 
was a statistically significant improvement in two-year survival with 
arterial chemoembolization (OR 0.53, 95% CI 0.32-0.89) (16). TACE 
showed a median survival of more than two years and, although 
rarely, converted some patients into operable candidates. 
There is less experience with TACE in the treatment of hepatic 
metastases (35). Several studies have an excellent symptomatic and 
biologic complete response rate of 70% to 73% of patients with 
metastatic carcinoid treated with chemoembolization. The efficacy 
of TACE in other groups, such as patients with colorectal metastasis, 
is less well established.
Conclusion
Transcatheter arterial chemoembolization is currently routinely 
performed in many institutions throughout the world. Despite that 
standardization of the technique is essential for the conduct of large 
prospective randomized trials and meta-analyses, this may prove 
difficult to achieve, as many critical questions still need to be answered. 
Which is the most potent chemotherapeutic regimen? Should the 
procedure be repeated? Is permanent or temporary embolization 
more effective? How and when should the patients be evaluated for 
response to treatment? While answers to these questions may boost 
the effectiveness of the procedure, current ongoing research activity 
may stir the wheels to different directions, such as the application of 
combination therapies or further employment of gene and molecular 
therapies.
RADIOEMBOLIZATION
The rationale for using radiation as a palliative option for unresectable 
hepatocellular carcinoma (HCC) has always been evident and strong, 
but the application of conventional external beam radiation therapy 
for unresectable lesions has been limited, primarily because of the 
low tolerance of the whole liver to radiation. While initial experience 
with traditional external radiation therapy demonstrated palliation of 
symptoms in >50% of patients and 20% significant tumor shrinkage, 
the risk of radiation-induced liver toxicity after uniform whole-liver 

radiation to 30 Gy (far lower than the dose required to eradicate 
tumor) delivered over 3 weeks was 5% (1). Despite that advancements 
in conformal radiation techniques have allowed safer delivery of 
higher doses of radiation to liver tumors, the risk of radiation-induced 
liver toxicity remains an issue, as part of the dose must be delivered 
to uninvolved liver adjacent to the HCC (2).
Intra-arterial injection of radioembolic materials to the neoplastic 
vascular bed has evolved as a promising answer to the challenge of 
delivering high-dose radiation to liver tumors while sparing dose to 
the uninvolved liver. By exploiting HCC’s preferential blood supply 
by the hepatic artery, in a fashion similar to other intra-arterial 
liver directed therapies, radioembolization combines delivery of 
internal radiation to the tumor and concomitant embolization of its 
feeding artery. The following report focuses on the most commonly 
employed radioembolization method for palliation of unresectable 
HCC, the 90Y microspheres embolization.
Types of commercially available radioactive microspheres
Currently, there are two types of commercially available radioactive 
microspheres:
90Y glass microspheres (Theraspheres; MDS Nordion, Ottawa, 
Ontario, Canada)
90Y glass resin based microspheres (SIR-spheres; Sirtex Medical 
Inc., Lake Forest, IL)

They both contain 90Y as the active particle but differ in the type 
of carrier. 90Y can be produced by bombardment of stable 89Y with 
neutrons in a nuclear reactor. This radioactive product is a pure β 
emitter (937 KeV) that decays to stable 90Zr with a half-life of 64.2 
hours. The emitted electrons have an average tissue penetration of 
2.5 mm (effective max 10 mm). One gigabecquerel (27 mCi) 90Y/kg of 
tissue provides a dose of 50 Gy.
90Y glass microspheres (Theraspheres) are non-biodegradable 
microspheres that contain 90Y in a glass matrix from which the 
yttrium is unable to leak out. Their mean diameter is 25±10 μm and 
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one milligram contains between 22,000 and 73,000 microspheres. 
Following intra-arterial infusion most Theraspheres embolize at the 
arteriole level. Histological studies have shown that there is increased 
accumulation of 90Y microspheres along the vascular periphery of 
the hepatic tumor and up to 50-60 times more than in the normal 
liver parenchyma (3). After lodging in the distal arteriolar circulation, 
the microspheres emit radiation that penetrates tissue a maximum 
effective 10 mm, thereby sparing the normal liver parenchyma 
beyond this limit. Radiation essentially ceases 10 days after 
embolization, but even before that it poses no threat to others. The 
utilization of 90Y glass microspheres for the intra-arterial treatment 
of hepatic malignancies was initially approved in Canada, in 1991. 
After the Humanitarian Device Exemption (HDE) was granted in 1999 

for the treatment of unresectable HCC with 90Y microspheres, the 
clinical use of 90Y microspheres was initiated in the United States and 
approximately 200 patients with HCC have been treated since then.
The second type of 90Y microspheres (SIR-spheres) is biocompatible, 
non-degradable and resin-based with a diameter of 29-35 μm (Figure 
2). SIR-Spheres have an average activity of 40 Bq per sphere and can 
be suspended in sterile water and contrast media to the desired total 
activity. When compared to glass microspheres (specific activity of 
2,467 Bq per glass microsphere), resin microspheres have much lower 
specific activity per sphere. SIR-Spheres were granted pre-market 
approval by the FDA in 2002 for treating unresectable metastatic 
liver tumors from primary colorectal cancer in conjunction with 
adjuvant floxuridine-based chemotherapy administered via the 
hepatic artery. Most clinical trials for treatment of unresectable HCC 
with SIR-spheres have been conducted in Australia, Hong Kong and 
Europe (4-6). Since the radiocative element is the same as that of 
glass microspheres, the tissue penetration and decay characteristics 
are identical. The radioactivity of 90Y delivered is dependent on the 
volume of liver and adjusted for shunting to the gastrointestinal tract 
and lungs based on estimates of flow from a 99Tc-macro-aggregated 
albumin scan.
Patient Selection & Preparation 
In an institutional setting, a multidisciplinary panel, comprising 

of interventional radiologists, oncologists, hepatologists and 
transplant surgeons, may review patients’ eligibility for treatment 

with 90Y microspheres. Pretreatment evaluation always includes 
a routine clinical history, physical examination, complete blood 
count, chemistry analysis (including liver and renal function) and 
an α-fetoprotein assay. Selection criteria are similar to those for 
transcatheter arterial chemoembolization. Functional status is 
assessed by the Eastern Cooperative Oncology Group (ECOG) 
performance status. Okuda stage and Child-Pugh score should also be 
obtained before treatment. Pretreatment imaging includes a triple-
phase spiral CT or contrast enhanced MR of the chest, abdomen, 
and pelvis for identification of extrahepatic disease and calculation 
of tumor and liver volumes. At our institution, the standard imaging 
workup includes a baseline gadolinium-enhanced MRI with diffusion/
perfusion sequences, which is helpful in establishing tumor response 
to treatment and determining future treatment planning.
Pre-treatment visceral angiography and Tc-labeled macro-
aggregated albumin injection
The purpose of undergoing a baseline celiac and hepatic angiography 
is to define the vascular anatomy, plan a tailored treatment and detect 
possible extrahepatic shunting. Possible prophylactic embolization 
of the gastric variants may be performed, as non-targeted delivery of 
90Y microspheres to the gastrointestinal tract can cause substantial 
morbidity.
Arteriovenous shunting is common in HCC, and it is well known 
that 90Y microspheres may shunt to the lungs, resulting in 
radiation-induced pneumonitis, with significant morbidity and 
possible mortality when the total lung dose approaches 30-50 Gy. 
Therefore, assessment of possible shunting to the lungs is crucial, 
before initiating treatment. A 99mTc-macro-aggregated albumin 
(99mTc-MAA) scan is performed after injecting 99mTc-MAA through 

the right or left hepatic artery (depending on which side will be 
treated) at the time of the pre-treatment angiogram, to calculate 
the percent radiation that might go to the lungs, after a concomitant 
single photon emission tomography (SPECT) scan. The size of these 
albumin microspheres is 30-50μm. If activity is noted in the lungs, a 
shunt fraction is calculated as the ratio of the lung counts to the total 
counts. 99mTc-MAA scans cannot effectively demonstrate flow to the 
GI tract and this drawback has been attributed to the much lower 
density of the MAA particles (approximately 1.3 g/cm-3) than that of 
the glass microspheres (3.7 g/cm-3). Overall, 99mTc-MAA provides a 
better simulation for the resin type of microspheres (density 1.6 g/
cm-3) rather than the glass type.
Radiation dosimetry
As mentioned above, cross-sectional imaging (CT and/or MRI) is 

necessary to calculate liver volumes, in order to assess the final amount 
of radioactivity to be delivered to the tumor site. For maximal tumoricidal 
effect, a dose of 100-150 Gy should be delivered to either lobe. Therefore, 
calculations of dose are based on the assumptions of a nominal target 
dose of 150 Gy/kg and a uniform distribution of microspheres throughout 
the liver volume. It is important to keep in mind that the dose is based on 
liver volume rather than tumor volume.
Calculation of the shunt-ratio
The radiation dose to the lungs can be estimated by assuming a 
uniform microsphere distribution. The lung shunt fraction (LSF) is 
calculated based on the 99mTc-MAA images. Patients in whom the 
LSF is greater than 10% of the injected dose with glass microspheres 
and greater than 20% with resin based microspheres or in whom the 
shunt fraction indicates potential exposure of the lung to an absorbed 
radiation dose of more than 30 Gy should not be considered for 
treatment with 90Y microspheres.
Contraindications
90Y microsphere embolization is contraindicated in patients 
who present with concurrent malignancy, vascular abnormalities 
and bleeding diathesis, severe liver dysfunction or pulmonary 
insufficiency, history of prior external beam radiation, evidence of any 
uncorrectable flow to the gastrointestinal tract, predicted risk of >30 
Gy (0.61 GBq; 16.5 mCi) from a single treatment or an accumulated 
dose of 50 Gy to be delivered to the lungs. Pre-treatment high risk 
factors have recently been identified and may include infiltrative 
type of tumor, at least 70% tumor replacement of liver or tumor 
representing at least 50% replacement of liver with an albumin 
level <3.0 g/dL, AST or ALT > 5 times ULN, bilirubin > 2 mg/dL. A 
recent study has shown that 90Y-microspheres can be used safely in 
patients with portal circulation compromised at the level of the first 
order portal branches (7). Prior intra-arterial liver-directed treatment 
or systemic chemotherapy is not considered a contraindication to 
radioembolization.
Adverse effects and complications
The most common adverse effects associated with 90Y microsphere 

treatment are elevation of bilirubin (34.7%), pain (17.4%), ascites 
(16.5%), hyperglycemia (16.5%) and transient elevations in liver 
enzyme levels (16.5%) as a result of tumor lysis, with return to 
baseline within 2-3 weeks after treatment. Other adverse effects 
include hepatic decompensation and edema, decrease in platelet 
counts, gastrointestinal symptoms_including abdominal pain, 
nausea, vomiting, anorexia, and gastritis_and, occasionally, gastric 

and duodenal ulcerations. Most of the more serious side effects 

occur after whole-liver administration of 90Y microspheres. Note 
that prophylactic therapy with gastric acid inhibitors on the day of 
treatment is highly recommended as it has resulted in a substantial 

reduction of associated gastrointestinal symptoms.
Patient follow-up care
Following 90Y microspheres embolization, patients are transferred to 
the recovery area for a 4-6 hours post-angiogram observation and then 
to the floor for overnight admission. Mild pain and minimal nausea may 
be controlled with medication and should not prevent the patient’s 
discharge. Upon their discharge, patients receive printed information 
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about their follow-up appointments, prescriptions, emergency and 
scheduling contact numbers, as well as radiation safety precautions. A 
physician assistant or research coordinator typically contacts the patients 
initially by phone two weeks after treatment. At approximately four to six 
weeks, the patient is asked to obtain a follow-up imaging study as well 
as laboratory and tumor marker tests. A brief clinical encounter is then 
scheduled in order to evaluate tumor response to treatment and assess 
the patient’s liver function and performance status. Tumor response, 
performance status and liver function are the main factors dictating 
whether further treatment is necessary.
Survival
In a study by Geschwind et al (8), patients classified as Okuda stage 
I and II had median survival durations and 1-year survival rates of 
628 days and 63%, and 384 days and 51%, respectively (P = .02). This 
survival rate was similar to the TACE results reported by the Groupe 
d’Etude et de Traitement du Carcinome Hepatocellulaire, with an 
overall 1-year survival of 62% (90% of patients classified as Okuda 
stage I) (9). Goin et al have reported a median survival for the low 
mortality risk group of 466 days, compared with 108 days for the high 
mortality risk group (hazard ratio, 6.0; 95% CI, 3.6-10.1; P < .0001)(10).
The median survival from date of treatment in the reported sample 

of HCC patients with PVT of the portal vein(s) and related segmental 

branches was 216 days (95% CI: 126-423 days). Calculated from date 
of diagnosis, the median survival in this sample was 496 days (95% 
CI: 383-853 days).
Conclusion
The efficacy and safety of 90Y microspheres radioembolization, as 
with all locoregional and oncology treatments, are dependent on the 
objectives of treatment, patient selection, the experience of the treating 
physician, and the periprocedural and continuing clinical care. Current 
data suggest that radioembolization is a promising treatment option for 
carefully selected patients with unresectable HCC.
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Bone metastasis pain treatment: RFA
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The purpose of this special session is to demonstrate techniques 
used in bone ablation. The main aim of thermal tumor ablation is 
to destroy the tumor by using ionic movement to kill the malignant 
cells without damaging adjacent vital structures. Optimal ablation 
includes a margin (0.5-1cm) of tissue around the lesion to eliminate 
microscopic foci of the tumor and the suspicion that often exists 
regarding the precise location of actual tumor margins. Cellular 
homeostasis can be maintained with mild elevation of temperature 
to approximately 40ºC. When temperatures are increased cellular 
damage occurs. Between 60 and 100º, protein coagulation occurs. 
The term “coagulation necrosis” has been used to denote irreversible 
thermal damage to cells, even if the ultimate manifestations of cell 
death do not fulfill the strict histological criteria of coagulation 
necrosis. Temperatures greater than 105ºC result in tissue boiling, 
vaporization, and carbonization, usually diminishing optimal 
ablation due to a decrease in energy transmission (gas formation 
increases tissue impedance, preventing thus energy transfer). The 
aim of ablative therapies is achieving and maintaining a 50-100ºC 
temperature range throughout the entire target volume. Multiple 
sources of energy have been used to provide the heat necessary to 
induce coagulation necrosis. RF energy is an electromagnetic one. 
Radio waves emanate from the non-insulated distal portion of the 
electrode. Heat is produced by resistive forces (i.e., ionic agitation) 
surrounding the electrode as the radio waves attempt to find their 
ground. Although radiofrequency ablation has been widely used 
in the liver, kidneys and lung it still has not found its place among 
bone interventional techniques. There is an active dilemma on 
which lesions to use thermal ablation and on which stabilization. 
This presentation is an overview of bone ablation techniques 
used in an area of non-vascular interventions in the spine and the 
appendicular skeleton. Available material will be discussed, as 
well as possible combinations of them in order to yield maximum 
results, while reducing possible drawbacks. This special session will 
help the novice understand the technical challenge and determine 
why and how each of the discussed procedures is performed, while 
at the same time help the experienced user to choose the correct 
material or to combine techniques. The use of ablation techniques 
for treatment of painful osseous metastatic disease has evolved 
because of the often disabling pain these patients experience, 
despite the use of conventional therapies including external beam 
radiation and narcotic analgesics. We will review the differences 
between malignant disease needing interventional treatment 
and disease that can be handled conservatively, between lytic and 
blastic lesions and the characteristics of various ablation devices. 
We will explore the possible advantages to standard vertebroplasty. 
Size and number of lesions to be ablated will be addressed. The 
attending physician will have an overview of the material and 
methods available, such as monopolar, bipolar, single and multitined 
electrodes. Imaging techniques will be addressed in order to yield the 
maximum information for the lesion at hand, including fluoroscopy, 
computed tomography and magnetic resonance with the benefits 
and drawbacks of each modality. Approaches with the use of those 
different modalities will be discussed. Anatomic and positional 
landmarks will be addressed. Analgesia is being discussed, as well 
as mobilization and drugs. Complications are analyzed, as well as 
techniques to minimize potential permanent neurological damage. 
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By the end of this presentation, novices of ablation techniques 
should be aware of the possible landmarks to be used, both in spinal 
and peripheral approaches, the anesthesia to be applied and the 
difference in approach for benign and malignant diseases, as well 
as the possible advantages and disadvantages of each device used, 
ways to overcome potential material failure. Results of ablation will be 
discussed with histological and pathologic correlations. Combination 
of the ablation technique with other methods will be presented. 
This will help the novice user to create a strategy of approach, 
evaluate paths and sensitive tissues and optimize his procedure. The 
advanced user will find alternative use and combination of method of 
treatment, as well as technical solutions to deal with complications. 
He will be able to identify which lesion will most probably benefit 
from an RFA. Both will have a vision of future materials to be on 
the market, regarding bone radiofrequency ablation and possible 
variations of it in spinal and peripheral bone lesions. Both will be 
aware of the technical issues, the questions to be answered and the 
lapse of knowledge to be filled for these techniques. In conclusion, 
bone ablation is a valid technique, standing alone or in combination 
with other procedures. The purpose of this presentation is to allow 
the interventional radiologist to perform the ablation in a safe and 
efficient way, minimizing the risk for his patient, while yielding all 
possible potential advantages. Knowing the limitations of the material 
at hand seems to be important for avoiding technical complications.
1. Siepstein, A. and A. Gotomirski, A history and technological aspects 

of radiofrequency thermoablation. The Cancer J, 2000. (4): p. 
S293-S301.

2. Goldberg, S.N., G.S. Gazelle, and P.R. Mueller, Thermal ablation 
therapy for focal malignancy: a unified approach to underlying 
principles, techniques and diagnostic imaging guidance. AJR Am J 
Roentgenol, 2000. 174: p. 323-331.

3. Rosenthal, D.I., et al., Ablation of osteoid osteomas with a 
percutaneously placed electrode: a new procedure. Radiology, 1992. 
183: p. 29-33.

4. Kornick, C., et al., Complications of Lumbar Facet Radiofrequency 
Denervation. SPINE, 2004. (12): p. 1352-1354.

5. Kelekis, A.D., et al., Interventional spine procedures. Eur J Radiol, 
2005. 55(3): p. 362-83.

6. Buy, X., et al., Saline-infused bipolar radiofrequency ablation of high-
risk spinal and paraspinal neoplasms. AJR Am J Roentgenol, 2006. 

(5 Suppl): p. S322-6.
7. Sabharwal, T., et al., Image-guided therapies in orthopedic oncology. 
Orthop Clin North Am, 2006. 37(1): p. 105-12.

8. Gangi, A., et al., Radiofrequency and laser ablation of spinal lesions. 
Semin Ultrasound CT MR, 2005. (2): p. 89-97.

9. L. Thanos et al. Radiofrequency ablation of osseous metastases for 
the palliation of pain. Skeletal Radiol (2008) 37:189-194.

804.6
Bone metastasis pain treatment: cementoplasty

J. Martin; 
Radiologie, Clinique Generale Beaulieu, Chêne-Bougerie, Switzerland.

The purpose of this special session is to show the efficacy and the 
technical possibilities of osteoplasty in malignant bone disease. 
Osteoplasty is the injection of a polymer under fluoroscopic 
visualization inside bone and it is mainly used in the spine and pelvis, 
although other sites are frequently mentioned in the literature. 
Different types of polymer cements, compatible for intraosseous 
injection, exist on the market. They form a plastic that is produced 
from a free radical polymerization. Co-polymers such as styrene 
may be utilized in varied amounts in the reaction altering the 
final polymer chain. The reaction is exothermic and may produce 
significant release of thermal energy resulting in temperatures up to 
100º C. It has been shown by Belkoff et al. in cadaver studies with 
intravertebral body thermocouples that the heat generated after 

injection in a vertebral body does not alter the CSF temperature due 
to the heat sink/absorptive effect of the epidural venous system and 
the rapid dissipation of the heat with increasing distance from the 
cement. In an in vivo experiment, Wang et al found no spinal cord 
injury occurring in dogs undergoing cervical fusion with PMMA, 
with or without interposed gelatin sponge insulation. The presence 
of intervening ligaments and the vascular-rich dura, in conjunction 
with the cerebrospinal fluid flow, act as natural insulators to dissipate 
the heat. The exothermic effect can be an advantage for treating 
malignant lesions.
Most of the above cements have an added quantity of opacifier to 
regular cements, concentrations varying from 30 to 40%, according 
to the manufacturer. It is evident that by increasing the opacifier, the 
strength of the cement diminishes. The main aim of osteoplasty is 
the stabilization of lesions that risk to collapse under stress due to the 
destruction of the bone substrate from a secondary tumor.
The first case of vertebroplasty (VP) using poly-methyl-methacrylate 
(PMMA) was reported in 1985 by Gallibert and Deramond for treating 
vertebral body instability with aggressive forms of vertebral body 
hemangioma. Soon, other indications, such as bone metastasis and 
secondary osteoporotic collapses showed favorable results with the 
same technique. Within the first ten years, this technique started to 
become widely available. In the US, during the last seven years, VP 
has become quickly a main alternative option for treating back pain 
related to vertebral instability either due to benign or malignant 
disease. An additional benefit to the procedure is that there seems to 
be also a potential in reducing tumor growth, as has been observed 
by different groups using PMMA. VP can also be associated with bone 
biopsy, usually performed just before cement injection, pedicle and 
pelvic lesions reconstruction, due to benign and malignant disease.
The current presentation is an overview of the different techniques and 
methods for tumoral lesions, located in different locations and how 
treatments can be combined to yield maximum results, while reducing 
possible drawbacks. Complications are analyzed and discussed, as well 
as techniques to minimize potential permanent lesions.
The novice user will be able to understand the indications and patient 
selection and to place correct indications for the technique, while 
the experienced user will be able to appreciate advanced peripheral 
approaches under fluoroscopy or CT or combination of both. The 
current status of vertebroplasty in relation to other techniques will 
be discussed.
Different approaches will be presented depending on the site of 
the lesion, its size and fluoroscopic projections will be explained to 
help the interventionalist avoid sensitive structures. Mechanisms of 
protection from adverse reactions will be shown.
By the end of this presentation, novices of the technique should 
be aware of the possible advantages and disadvantages of each 
technique used and ways to overcome potential material failure. The 
advanced user will find alternative use and combination of different 
materials, as well as technical solutions to deal with complications. 
Both will have a vision of future materials to be on the market 
regarding this technique and possible variations of it in peripheral 
bone lesions.
In conclusion, Vertebroplasty and osteoplasty in general is a very 
efficient pain treatment for vertebral and peripheral bone lesions. 
There are even some indications that it might actually help control 
tumor growth. Control of the injection and volume of cement are 
critical points. Knowing the limitations of the material at hand seems 
to be important for avoiding technical complications.
We want especially to thank Pr A. Kelekis for his collaboration and 
work in the field of percutaneous treatment and osteoplasty.
1. Galibert P, Deramond H, Rosat P, Le Gars D. Preliminary note on 
the treatment of vertebral angioma by percutaneous acrylic 
vertebroplasty. Neurochirurgie 1987;33(2):166-8.

2. Martin JB, Jean B, et al. Vertebroplasty: clinical experience and 
follow-up results. Bone 1999;25(2 Suppl.):11S-5S. [99].

3. San Millan Ruiz D, Burkhardt K, et al. Pathology findings with 
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4. Cotten A, Dewatre F, Cortet B, et al. Percutaneous vertebroplasty 
for osteolytic metastases and myeloma: Effects of the percentage 
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follow-up. Radiology 1996;200:525-30.

5. Gailloud P, Beauchamp NJ, Martin JB, Murphy KJ. Percutaneous 
pediculoplasty: polymethylmethacrylate injection into lytic 
vertebral pedicle lesions. J Vasc Interv Radiol 2002;13(5):517-21.

6. Martin JB, Wetzel SG, Seium Y, et al. Percutaneous vertebroplasty 
in metastatic disease: transpedicular access and treatment of 
lysed pedicles_initial experience. Radiology 2003;229(2):593-7.

7. Kelekis A, Lovblad KO, Mehdizade A, Somon T, Yilmaz H, Wetzel 
SG, et al. Pelvic osteoplasty in osteolytic metastases: technical 
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Vasc Interv Radiol 2005;16(1):81-8.

8. Provenzano MJ, Murphy KP, Riley 3rd LH. Bone cements: review of 
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vertebroplasty. AJNR Am J Neuroradiol 2004;25(7):1286-90.

9. A.D. Kelekis, T. Somon, H. Yilmaz et al. Interventional spine 
procedures EJR 55 (2005) 362-383.

10. Belkoff S. M., Mathis J. M. et al. The biomechanics of 
vertebroplasty. The effect of cement volume on mechanical 
behavior. Spine 2001;26(14):1537-41.
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Foundation Course
Management of peripheral vascular disease II
901.1
Periprocedural drugs

A. Altenburg, P. Haage; 
Diagnostic and Interventional Radiology, Helios Klinikum Wuppertal, 
University Hospital Witten-Herdecke, Wuppertal, Germany.

Learning Objectives 
1. To define the basic rules of heparin administration during 
intervention.

2. To teach manipulation of antiplatelet drugs before and after 
intervention.

3. To teach the comparative use of IV heparin and SC LMWH.
Platelet Antagonists are a cornerstone in angioplasty. TASC II 
recommends antiplatelet therapy to be started preoperatively and 
continued as adjuvant pharmacotherapy after an endovascular 
procedure.
Acetyl Salicylic Acid is a time-tested platelet antagonist that is 
widely available, inexpensive, and well tolerated by most individuals 
at low doses. Acetyl Salicylic Acid is given in a dose of 80-325 mg daily. 
Because of irreversible inhibition of platelets, no drug is available as 
antagonist. Platelet activity returns toward normal (≥50% activity) 
within 5 to 6 days of the last acetyl salicylic acid dose. Clinical and 
biochemical resistance are common.
Clopidogrel exerts modest benefit when used alone in patients at 
risk for vascular events. In combination with ASA clopidogrel offers 
considerable benefit, especially after stenting. Clopidogrel is given 
in a dose of 75 mg per day. Resistance is a common problem. Closure 
devices should be considered at the end of the procedure in patients 
taking clopidogrel.
Platelet Glycoprotein IIb/IIIa Receptor Antagonists:
Abciximab (Reopro) and Eptifibatide (Integrilin) are very strong 
platelet antagonists. They are given together with acetyl salicylic acid 
and UF heparin. Studies in acute peripheral artery disease suggest 
benefits in fibrinolysis without a significant increase of bleeding risks 
in the SFA and in the arteries of the lower leg.
Unfractionated heparin (UFH) is used routinely in PAD and 

angioplasty. There is variability in anticoagulant effects for a given 
dose. During angioplasty, 2500 to 5000 units of UFH usually is 
given intravenously at the beginning of the procedure. Intraarterial 
application is off label, but until now there is no report on adverse 
effects. Time to wait before removal of the sheath can be calculated 
by the half-time of UFH or determined by measurement of aPTT or 
ACT, the latter recommended <200 sec. Antagonisation of UFH can 
be done with protamine. The main adverse effect is HIT II with an 
incidence of 1-3%.
Determination of platelet counts before starting heparin administration 
is mandatory.
Low molecular weight heparin (LMWH) in general is not used 
during interventional procedures because of the subcutaneous 
application, the difficulty to determine anticoagulation activity and 
the absence of an easy available antidote.
Knowledge of the prolonged half-time of LMWH in patients with 
reduced renal function is essential to avoid unwanted additive 
effects.
1. Inter-Society Consensus for the Management of Peripheral 
Arterial Disease (TASC II) (2007). Eur J Vasc Endovasc Surg.

2. CIRSE Clinical Practice in Interventional Radiology 2007.

901.2
Exercise programmes

C. Kelly; 
Surgery, Beaumont Hospital, Dublin, Ireland.

Learning Objectives 
1. To describe what is an exercise programme
2. To describe the results of exercise programmes
3. To define indications and contra-indications of exercise 
programmes

No abstract available

901.3
Symptoms, clinical and lab evaluation in PVD

T. Cleveland; 
Vascular Services, Sheffield Vascular Institute, Sheffield, United Kingdom.

Learning Objectives 
1. To review the available clinical lab test available for PVD 
assessment.

2. To describe the principle and results of screening for PVD in 
asymptomatic patients.

3. To define and explain the different symptoms of PVD.
Peripheral Vascular Disease (PVD) is usually a result of an atheromatous 
process that affects any part of the body. Most commonly the lower 
limbs are the symptomatic region, but less commonly the arms may 
be affected primarily. As PVD is a part of generalised cardiovascular 
disease, and such patients frequently exhibit multiple co-morbidity 
which affect the choice of available treatment options. Assessment of 
these factors should not be overlooked in the clinical assessment of 
such patients. Similarly systemic diseases, particularly diabetes, and 
cigarette smoking are part of the pathogenesis of the problems, and 
affect the treatment pathway,
The symptoms that patients demonstrate range from asymptomatic, 
through intermittent claudication to critical limb ischaemia (including 
ulceration, tissue loss and gangrene). Other disease processes 
may mimic the symptoms of PVD (spinal stenosis for intermittent 
claudication, neuropathic and venous ulceration fro critical limbs). 
These must be differentiated during clinical assessment and basic 
evaluation.
Clinical assessment includes a careful history (including drug therapy) 
with focus towards vascular disease once this has been established as 
the most likely underlying process. In addition, associated conditions 
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such as cardiac and cerebrovascular disease, along with diabetes and 
renal impairment need to be considered.
Clinical examination should include tissue viability assessment, along 
with pulse palpation (including abdominal palpation to exclude 
aneurismal disease) and signs of associated vascular disease.
The above will usually allow for the likely underlying disease process 
to be identified, and the location of major disease implied. The use of 
Ankle: Brachial Pressure Indices (ABPIs) allow an objective measure to be 
made of the severity of the disease and segmental pressures and Duplex 
ultrasound to localise the nature of the disease more precisely.
Such techniques will allow the vascular specialist to instigate further 
investigations appropriate to the disease process and the severity of 
the vascular deficit. This will allow for appropriate treatment plans to 
be formed.

901.4
Optimal imaging strategy

P. Haage; 
Dept of Diagnostic and Interventional Radiology, Helios Klinikum 
Wuppertal, University Hospital Witten/Herdecke, Wuppertal, Germany.

Learning Objectives 
1. To introduce the current practice guidelines for the management 
of patients with peripheral arterial disease.

2. To review the pros and cons of the available imaging modalities.
3. To point out the optimal imaging strategy for PVD patients.
Non invasive imaging is an essential tool in the pre- and 
postinterventional assessment of the PVD patient. Alongside clinical 
assessment, imaging is for the most part based on four modalities: 
Doppler ultrasound, conventional DSA, CT Angiography and MR 
Angiography.
The talk will explain classification of recommendations and different 
levels of evidence on which guidelines are based, in this case 
particularly the ACC/AHA proposals.
At the end of this lecture, the participant should be able to decide 
which of these modalities to initiate before and after treatment. 
Modality presentation will include standard and recent state of the 
art techniques in order to obtain maximum diagnostic accuracy. 
The talk will cover pros and cons, limitations and advantages of the 
introduced means. Since sometimes one imaging modality may not 
be sufficient, possible sequence strategies will be put forward and 
discussed.

Special Session
Venous insufficiency
902.1
Clinical/duplex evaluation of varicose veins: who to treat?

S. Kundu; 
The Vein Institute of Toronto, Toronto, ON, Canada.

Learning Objectives 
1. To explain the basics of inferior limb venous anatomy.
2. To review the clinical presentation of varicose veins.
3. To review the duplex work up in case of varicose veins.
A comprehensive clinical evaluation is the cornerstone for developing 
a proper treatment plan for patients with venous insufficiency. Lower 
extremity venous insufficiency is one of the most common medical 
ailments, affecting at least 25% of women and 15% of men (1, 2). Venous 
insufficiency is most commonly related to primary valvular incompetence 
and is less commonly a result of previous venous thrombosis. A venous 
clinical examination is comprised of a focused venous history and 
physical examination, followed by a duplex ultrasound of the superficial 
venous system of the lower extremity. Important points to cover during 
a venous history include: A history of previous treatments; symptoms 

such as leg pain, heaviness, and swelling; any previous history of deep 
venous thrombosis or superficial venous thrombophlebitis; allergies to 
medications and past medical history. A venous physical examination 
should be performed in a standing position on a platform for the 
comfort of the examiner. A complete 360 degree examination should 
be performed. Sites of varicose veins, reticular veins, spider veins, skin 
changes and ulcerations should be noted. Close examination should be 
performed of the ankle region.
The veins of the lower extremity are conventionally divided into the 
deep and superficial venous systems. The superficial venous system 
is composed of a complex web of subcutaneous collecting veins and 
thicker walled conduit or truncal veins of the saphenous vein system. 
The great saphenous vein (GSV) and its tributaries represent the most 
important veins of the superficial venous system. The GSV begins 
as the continuation of the dorsal venous arch in the foot, travels 
anterior to the medial malleolus, and ascend the medial aspect 
of the leg, ultimately draining into the deep venous system at the 
saphenofemoral junction (SFJ). It ascends the leg in the saphenous 
compartment, which is a subcutaneous space that is superficial to 
the muscular fascia and deep to the saphenous fascia in the leg and 
thigh (3-5). Varicose veins most commonly arise due to GSV reflux, 
followed by small saphenous vein (SSV) and perforator vein reflux. 
Isolated varicose veins, particularly in the thigh region, may occur 
due to branch vein (tributary) reflux. There is a wide variation in the 
anatomy of the superficial venous system of the lower extremity. 
Therefore, careful ultrasound examination is crucial in developing 
an appropriate treatment plan. Varicose veins are most commonly 
present as bulging ropey structures in the lower extremity, either in 
the thigh or calf. The classic pattern of GSV reflux is with varicose veins 
along the medial calf region. Venous insufficiency is also associated 
with leg heaviness, swelling, aching worse at the end of the day, or 
after a long period of standing. Advanced venous insufficiency is 
associated with venous dermatitis and venous ulcers, typically along 
the medial aspect of calf, or in the region of the medial malleolus.
Duplex ultrasound examination of the superficial system has 
emerged as reliable, accurate and time-efficient tool to understand 
the causes of venous insufficiency. The goal of duplex ultrasound is 
to map out normal and abnormal venous pathways and to identify 
the sources of incompetence and levels of obstruction. Duplex 
ultrasound is indicated for evaluating patients with symptomatic or 
asymptomatic visible varicose veins who are contemplating therapy. 
Duplex ultrasound is also useful for patients without visible varicose 
veins who have symptoms suggestive of venous hypertension. Unlike 
evaluation for DVT, duplex ultrasound examination is performed 
in a standing position with the patient’s weight supported on 
the contralateral limb. This position relaxes the muscles of the 
examined limb and ensures maximum venous distension, allowing 
provocative maneuvers to be performed to identify refluxing 
venous segments. The great saphenous vein is examined with the 
affected leg flexed and turned slightly outward with the patient’s 
heel against the platform. The vein diameter should be measured 
and the major tributaries should be followed and examined. Reflux 
is best identified using pulsed-wave Doppler imaging immediately 
after an abrupt compression and release of a peripheral venous 
segment. Compression maneuvers and duplex ultrasound imaging 
of the common femoral vein should also be performed to assess 
for evidence of deep venous thrombosis or reflux (6). In conclusion, 
proper clinical evaluation including duplex ultrasound of the venous 
system is the critical pathway to develop a proper treatment plan, 
based on the patient’s anatomy and pathophysiology.
1. Callum MJ. Epidemiology of varicose veins. Br J Surg 1994; 81:167-173.
2. Evans CJ, Allan PL., Lee AJ, et al. Prevalence of venous reflux in the 
general population on DUS scanning: the Edinburgh vein study. J 
Vasc Surg 1998; vein study. J Vasc surg 1998; 28: 767-776.

3. Wendell-Smith CP. Fascia: an illustrative problem in international. 
Surg Radiol Anat 1997; 19:273-277.

4. Ciggiati A. Nomenclature of the veins of the lower limbs: an 
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international interdisciplinary concensus statement. J Vasc Surg 
2002; 36:416-422.

5. Caggiati A. Fascial relationships of the long saphenous vein. 
Circulation 1999; 100:2547-2549.

6. Min R, Khilnani N, Golia P. Duplex ultrasound evaluation of lower 
extremity venous insufficiency. J Vasc Interv Radiol 2003; 14:1233-1241.

902.2
Technique of ablation (RFA, laser or foam)

J. Verbist; 
Department of Cardiovascular and Thoracic Surgery, Imelda Hospital, 
Bonheiden, Belgium.

Learning Objectives 
1. To present the basic steps/indication of RFA of varicose veins.
2. To present the basic steps/indication of laser ablation of varicose 
veins.

3. To present the basic steps/indication of foam injection in varicose 
veins.

Stripping of the insufficient Great Saphenous Vein (GSV) is still considered 
the standard of care in patients presenting with symptomatic varicose 
veins. Recently, several alternative methods to treat varicose veins have 
been developed, such as radio-frequency ablation (RFA), laser ablation 
and foam injection. These procedures have the advantage of being 
minimally invasive and can all be performed under local anaesthesia. 
They were designed in order to avoid the discomfort and complications 
associated with classic stripping.1

RFA is a thermal technique in which vein obliteration is obtained as a result 
of heat generation. This technique is also called the Closure procedure 
(VNUS Medical Technologies, San José, CA). The vein is accessed using 
the Seldinger technique, and the RFA catheter is navigated through 
the sheath in the GSV under ultra-sound imaging guidance. In order to 
avoid thrombus formation, continuous flushing is being performed with 
a thinned heparin solution through the central lumen of the catheter. 
Once the catheter tip has passed the sapheno-femoral junction up 
to the femoral vein, tumescent fluid is administered around the vein 
and the catheter. This fluid protects the surrounding tissue (nerves, 
epidermis) against the locally generated heat and also provides 
sufficient local anaesthesia. Next, a blood vacuum is created, avoiding 
the risk of thrombus formation or coagulation, so that recanalization by 
thrombolysis cannot occur. Next, duplex-guided catheter positioning 
is performed. At this stage, a bipolar radio-frequency current (460 Hz) 
is generated by a computer-controlled radiofrequency unit and sent 
to a bipolar electrode catheter, which is slowly pulled back. As water 
molecules transfer the electrical energy waves to heat energy, the vein 
wall is heated up to 85°C. Consequently, the endothelial layer is destroyed, 
the vein wall collagen shrinks and venous spasm is created, obliterating 
the vein. It is of utter importance during this procedure to obtain full 
contact between the vein wall and the catheter tip. Therefore, patients 
are placed in the Trendelenburg position and external compression is 
applied so that the vein is emptied as much as possible and drainage 
is avoided. RFA can be used to treat truncal varicosis of the GSV or the 
Small Saphenous Vein (SSV), as well as insufficient perforator veins. The 
VNUS Closure FAST device is the latest generation of RFA endovenous 
catheters. It is much faster and operates at a higher temperature (120°C) 
than the original VNUS Closure system.1, 2, 3

Laser ablation is another thermal catheter-based technique. The 
procedure starts with venous access using the Seldinger technique 
and advancement of a diagnostic catheter over a guidewire through 
the sheath up to a few centimetres before the sepheno-femoral 
junction. Visualisation is done under meticulous ultra-sound imaging 
guidance. Next the guidewire is exchanged for the laser fibre, which 
is then advanced one or two centimetres past the catheter tip. Diode 
lasers and Nd:YAG lasers can be used to generate the infrared laser 
energy necessary for the heat creation. In contrast to RFA, the laser 
ablation is not a bloodless procedure. As controlled retraction of the 

laser fibre and the catheter is performed, the laser wavelengths are 
absorbed by haemoglobin, and the heat is transferred in the vain 
wall, causing a collagen retraction and, eventually, tissue destruction. 
In comparison with RFA, the amount of vein wall shrinkage is smaller 
after laser ablation, and there is an increased occurrence of vein 
wall perforations due to the fact that heat energy escapes to the 
perivenous compartment. Just like RFA, laser ablation is indicated for 
truncal varicosis of the GSV and SSV. Some devices can also be used 
for external treatment of reticular and spider veins.2, 4, 5

Foam therapy ablation consists of the injection of a chemically active 
sclerosant foam, such as polidocanol or sodium tetradecyl sulphate, 
in order to obtain abolition of varicose veins. Typically, a starting dose 
of 5 cc of foam is administered by simple needle injection through a 
varicose vein tributary to the GSV, proximal to the lesion site. It is then 
guided towards distal up to the sapheno-femoral junction under 
duplex imaging and by means of application of external pressure. In 
order block the active sclerosant and to avoid it passing the sapheno-
femoral junction, firm pressure is applied at this site. Ideally, a situation of 
complete venous spasm is then created, surrounding a firm core of foam. 
After proximal foam injection, the lower limb is tilted in a 45° angle and 
an additional 3-5 cc of active agent is administered and guided towards 
distal so that incompetent varices, perforating veins and microcirculatory 
veins are completely filled. If any foam had entered into the deep veins, 
it is removed by rapid flexing of the ankle and by applying extension 
forces. The foam, which is now situated in the affected venous beds only, 
acts like a detergent removing the endothelial layer and damaging the 
medial layer, provoking clot formation and initiating an inflammation 
process. After a few weeks or months, it leads to a fibrotic cord occluding 
the vein. Foam sclerotherapy is not only indicated for varix, but also for 
recidivating varicosis.4

1. Merchant RF, DePalma RG, Kabnick LS. Endovascular obliteration 
of saphenous reflux: a multi-center study. J Vasc Surg 
2002;35:1190-6.

2. Puggioni A, Kalra M, Carmo M, Mozes G. Gloviczki P. Endovenous 
laser therapy and radiofrequency ablation of the great saphenous 
vein: analysis of early efficacy and complications. J Vasc Surg 
Endovasc Ther 2007;19:73.

3. Manfrini S, Gasbarro V, Danielsson G et al. for the Endovenous 
Reflux Management Study Group. Endovenous management of 
saphenous vein reflux. J Vasc Surg 2000;32:330-42.

4. Proebstle TM, Lehr HA, Kargl A, et al. Endovenous treatment of the 
greater saphenous vein with a 940-nm diode laser; thrombotic 
occlusion after endoluminal thermal damage by laser generated 
steam bubbles. J Vasc Surg 2002;35:729-736.

5. Min RJ, Khilnani N, Zimmet SE. Endovenous laser treatment 
of saphenous vein reflux: long term results. J Vasc Int Rad 
2003;14:991-936.

6. Bergan J, Pascarella L, Mekenas L. Venous disorders: treatment with 
sclerosant foam. J Cardiovasc Surg (Torino). 2006; Feb;47(1):9-18.

902.3
Evidence for efficacy

J. Kaufman; 
Dotter Interventional Institute, Portland, OR, United States.

Learning Objectives 
1. To review the results of RFA of varicose veins.
2. To review the results of laser ablation of varicose veins.
3. To review the results of foam injection in varicose veins.
Endovenous ablation using either heat or chemical sclerosants is 
rapidly becoming the standard therapy for symptomatic chronic 
venous insufficiency of the greater saphenous vein (GSV) and the 
lesser saphenous vein (LSV). Two energy sources have been used 
for thermal ablation: radiofrequency (RF) and laser (1, 2). There is a 
single supplier of RF ablation systems, but there are many different 
lasers with a broad range of wavelengths. Chemical sclerotherapy 
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of the saphenous veins has been described with both polidocanol 
and sodium tetradecyl sulfate and other agents (3). The standard of 
comparison remains conventional surgical stripping with or without 
high ligation of the saphenous vein (4). The published results with 
these technologies will be reviewed.
There are several randomized prospective comparisons of RF, laser 
and surgical stripping (2, 4-8). Large single center experiences have 
also been reported (7, 9, 10). One of the first randomized trials was 
reported by Lurie in 2003, comparing RF with surgery (2, 11). Although 
the techniques used for RF were different than those generally 
used today in outpatient ambulatory practices, the EVOLVeS study 
randomized 86 limbs in 85 patients to either RF ablation or surgical 
stripping with high ligation (2). Patients were followed clinically with 
duplex US of the treated veins and with quality of life questionnaires. 
The complication rate in the RF group was high compared to current 
practice, and the immediate technical success (no reflux in the treated 
vein segment) was 95% for RF and 100% for surgery. However, the 
recovery was significantly faster in the RF group with improved QOL 
scores in the first 4 weeks. These scores converged after 4 weeks. The 
2 year follow-up was reported in 2005 (11). Interestingly, the global 
QOL diverged in favor of RF at 1 year in a statistically significant 
manner which was maintained through 2 years of follow-up. There 
was a non-significant trend towards recurrent varicose veins in 
the surgical patients, with cumulative rates of recurrent varicose 
veins of 14% for RF and 21% for surgery. Neovascularization of the 
saphenofemoral junction was found in 1 RF case and 4 surgical 
patients. This study, as well as others, established the equivalency 
of endovenous ablation with RF to surgery with improved recovery 
times and patient acceptance (8, 12). Of note, the RF catheter used in 
these studies is the original design that differs substantially from the 
newer faster catheter design.
Endovenous laser ablation with several different wavelengths has 
also been compared to surgical therapy in a randomized prospective 
manner. Darwood et al reported on patients randomized to stepped 
laser pullback, continuous laser pullback, or conventional surgery (4). 
There was no significant difference in absence of reflux in the treated 
veins at 3 months among the study groups. However, there was a 
significantly faster recovery time and return to work with endovenous 
laser ablation. Rasmussen et al also reported on the short term 
outcomes of patients randomized to either laser (980 nm) or surgery 
(6). The follow-up in 137 limbs at 6 months showed no difference in 
outcomes between laser and surgery other than increased bruising 
and pain in the surgery patients. Kalteis et al randomized 100 patients 
to either laser ablation or surgery (5). Technical success, procedural 
complications, and quality of life were assessed. Again, the outcomes 
of laser were equal in terms of elimination of reflux, but better in 
terms of peri-procedural morbidity.
Single center studies have also shown excellent results with laser 
ablation (7, 9, 13-15). Janne d’Othee reported equivalent results when 
both legs were treated on the same day compared to successive days (9). 
Theivacumar described excellent results with laser ablation of the lesser 
saphenous vein (16). Timperman described laser ablation of the entire 
GSV including the calf and thigh in a subset of 50 patients from a 576 
patient single center experience. Four nerve injuries were reported in 
the below-knee GSV group, with otherwise excellent results (13).
Saphenous vein ablation with chemical sclerosants holds promise 
as a quick, simple, low-cost alternative to thermal ablation. Foam 
is superior to liquid sclerosant with respect to elimination of reflux 
and decreased repeat treatments (17). The procedure appears to be 
more operator dependent than thermal ablation. However, overall 
saphenous occlusion rates are lower than those reported for thermal 
ablation. Control of the sclerosant with balloon occlusion catheters or 
other techniques is important to limit exposure of the central veins to 
the sclerosant (18). Foam sclerotherapy has great utility for treatment 
of accessory saphenous veins, incompetent deep perforators, and 
larger superficial varicosities.
Endovenous techniques for obliteration of reflux in the GSV and 

LSV have excellent early and mid-term results when compared to 
traditional surgery. There is equivalence in elimination of reflux 
and quality of life, with faster recovery. Surgical stripping will soon 
be limited to the small number of cases that cannot be treated with 
image-guided endovenous techniques.
1. Johnson CM, McLafferty RB. Endovenous laser ablation of varicose 
veins: review of current technologies and clinical outcome. 
Vascular 2007; 15:250-254.

2. Lurie F, Creton D, Eklof B, et al. Prospective randomized study of 
endovenous radiofrequency obliteration (closure procedure) 
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(EVOLVeS Study). J Vasc Surg 2003; 38:207-214.

3. Smith PC. Chronic venous disease treated by ultrasound guided 
foam sclerotherapy. Eur J Vasc Endovasc Surg 2006; 32:577-583.
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Gough MJ. Randomized clinical trial comparing endovenous 
laser ablation with surgery for the treatment of primary great 
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5. Kalteis M, Berger I, Messie-Werndl S, et al. High ligation combined 
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saphenous vein: Early results of a randomized controlled study. J 
Vasc Surg 2008.
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7. Kabnick LS. Outcome of different endovenous laser wavelengths 
for great saphenous vein ablation. J Vasc Surg 2006; 43:88-93.
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Single-session Procedures. J Vasc Interv Radiol 2008; 19:211-215.
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Special Session
ENT intervention
903.1
The importance of arterial anatomy

M. Piotin; 
Interventional Neuroradiology, Foundation Rothschild, Paris, France.

Learning Objectives 
1. To describe the major anatomic variations (incidence and 
signification).

2. To review their role according to the cause of bleeding.
3. To describe the technique of embolization in case of anatomic 
avariation.

Embolization of Epistaxis
Epistaxis has been described as the most frequently observed 
symptom leading to emergency room consultation in an ENT clinic. 
Endovascular therapies have gained much popularity nowadays. 
Embolization of epistaxis has to be performed according to strict 
angiographic protocols taking in consideration the clinical situation, 
the cause of the bleed and the arterial anatomy. In case of idiopathic 
epistaxis, the first study should concern the internal carotid artery 
homolateral to the bleed in lateral and AP views in order to detect 
any lesion of the petrous or cavernous segment of this vessel, and 
make precise the nasal fossa vascularization depending from the 
ethmoidal arteries. Angiography of internal maxillary artery is then 
performed in lateral views: they depict appropriately dangerous 
anastomoses with the internal carotid system as the external carotid 
origin of the ophthalmic artery. Although important anastomoses 
exist between the cavernous internal carotid branches and external 
carotid branches, during direct embolization these anastomoses 
are less of a concern when embolizing external carotid branches 
proximally with flow-guided particles rather than with liquid embolic 
material. More important is the risk of stroke from reflux of embolic 

material intracranially during embolization of external carotid 
branches with wedged catheter. In case of direct visualization of 
dangerous anastomoses during pre-embolization angiography, 
supra-selective microcathetization should be advocated to allow 
safe distal arterial occlusion in order to avoid any erratic emboli in 
a normal territory.
The cavum and the nasal fossa, both located on the midline, need 
bilateral explorations even if the symptom or the disease seems 
to be unilateral. An exploration of adjacent territories will help in 
delineating with accuracy the vascular limits of a given lesion. A 
unilateral vascular approach should therefore be avoided. The distal 
internal maxillary artery is the main arterial trunk supplying lesions 
in the nasomaxillary area. The vascularization is taken in charge by 
the sphenopalatine artery of the internal maxillary artery, as by the 
alar and septal branches of the facial artery. The sphenopalatine 
artery originates from the pterygopalatine segment of the internal 
maxillary artery. It exits the pterygopalatine fossa through the 
sphenopalatine foramen and penetrates in the nasal fossa behind 
and above the middle concha. It divides then in two trunks: a posterior 
lateral nasal artery (or conchal artery) vascularizing the turbinates 
and parts of the maxillary, ethmoidal and sphenoidal sinuses, and 
a posterior medial nasal artery (or septal artery) supplying the nasal 
septum. This midline structure is also vascularized by anterior and 
posterior ethmoidal arteries arising from the ophthalmic artery 
beyond its second intraorbital portion. Ethmoidal arteries supply 
the superior parts of the septum at the level of anterior and posterior 
ethmoidal cells; they will build a rich anastomotic network with 
septal arteries. In its distality, the septal artery of the sphenopalatine 
artery abandons the nasopalatine artery that anastomoses with the 
terminal branches of the greater palatine artery through the distal 
hard palate: arterial supply to the inferior and anterior portion of the 
nasal cavity is thus accomplished. The contribution of the distal facial 

artery to the vascularization of the nasomaxillary region depends on 
alar arteries and anterior septal arteries (branches of the superior 
labial arteries). This anterior and inferior portion of the septum (the 
plexus of Kisselbach) is thus an arterial junction between the facial, 
nasopalatine and descending palatine arteries. Accessory supplies 
to the nasal fossae and to the cavum have been described in vascular 
lesions or after proximal ligations via the accessory meningeal arteries 
and ascending pharyngeal arteries. The nasal cavity is therefore a 
difficult area to control by endovascular procedures because of 
the complex arterial supply belonging to two systems: the internal 
carotid artery via the ethmoidal arteries, and the external carotid 
system mainly via the sphenopalatine artery.
Internal Carotid artery occlusion for ENT malignant tumors: 
value of balloon test-occlusion
In some cases of malignant tumors, carotid occlusion may be 
proposed as a solution for treatment of life-threatening bleeds or 
preoperatively before radical ENT surgery. The decision to occlude 
the carotid artery relies on angiography-based balloon test 
occlusion criteria to decide whether to perform internal carotid 
artery permanent occlusion. The symmetry of the venous phases 
of each hemisphere has to be assessed. Occlusion is considered to 
be feasible when the delay between the venous drainage of the 
injected and the occluded hemisphere is not superior to 2 seconds. 
A venous drainage delay superior to 4 seconds is considered as 
contraindication to internal carotid artery permanent occlusion. In 
patients with venous drainage delay of 2-4 seconds, the occlusion is 
performed only in selected cases.

903.2
Epistaxis

M. Szczerbo-Trojanowska; 
Interventional Radiology, Medical University of Lublin, Lublin, Poland.

Learning Objectives 
1. To review the main etiology of epistaxis.
2. To update on the results and how to avoid complications.
3. To describe the technique of embolization according to the 
etiology.

Epistaxis (nose bleed, from Greek) is a common condition affecting 
an estimated 60% of the general population, of whom approximately 
6% require medical intervention. Intractable bleeding can be a 
life-threatening clinical condition in which hypotension, hypoxia 
and hypovolemic shock may occur. These patients require urgent 
treatment.
Epistaxis is the manifestation of many different diseases. The 
multiple causes of nasal bleeding can be divided into two categories: 
local and systemic disorders. Local include: nose picking, vascular 
malformations, aneurysms, trauma, iatrogenic injuries, inflammatory 
states, neoplasm and foreign bodies. Among systemic diseases the 
most common are: hypertension, atherosclerosis, inflammatory 
diseases, hereditary hemorrhagic telangiectasia, coagulopathies, 
and platelet dysfunctions.
There are two areas that are the source of nasal bleeding: Keisselbach’s 
plexus responsible for anterior epistaxis and Woodruff’s plexus giving 
rise to posterior bleeds. Most cases of epistaxis occur in the anterior 
nasal cavity from Keisselbach’s plexus formed by the sphenopalatine 
artery, the greater palatine artery, the facial artery and the anterior 
and posterior ethmoidal arteries. Anterior epistaxis is usually easily 
controlled by conservative treatment including localized pressure, 
topical cauterization and vasoconstriction, local infiltration with 
antifibrinolytic agents and anterior nasal packing. Woodruff’s plexus 
consists of anastomoses between the branches of the internal maxillary 
artery (the posterior nasal, sphenopalatine and ascending pharyngeal 
artery). Posterior epistaxis accounts for about 5% of all epistaxis 
cases and can be challenging to manage because it cannot be easily 
controlled by direct pressure, topical cauterisation or anterior nasal 
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packing. Therefore, arterial ligation remains the mainstay of treatment 
in many centres. Ligation of the branches of internal maxillary artery 
has, however, beside risk of surgical procedure, a high recurrent rate of 
epistaxis due to abundant collateral circulation.
Percutaneous embolisation of the internal maxillary artery in patients 
with massive epistaxis was first presented by Sokoloff in 1974. The 
goal of embolisation is to reduce the arterial pressure head to the 
affected region without causing any ischaemic damage to the nasal 
soft tissues. This in turn allows the bleeding area to heal itself.
Embolisation procedure requires bilateral diagnostic arteriograms of 
the internal carotid artery and external carotid artery (ECA). Internal 
carotid artery is examined to detect intracranial vascular anomalies 
or tumours which can be responsible for bleeding and to identify 
any arterial supply to the nasal cavity from ethmoidal branches of 
the ophthalmic arteries. Most frequently, branches of the external 
carotid artery mainly of the internal maxillary artery are the source 
of bleeding; therefore, their superselective catheterisation is 
mandatory. The actual site of bleeding usually cannot be identified 
during angiography. The most common angiographic findings 
are arterial hypervascularity, tortuosity and blush. In some cases, 
however, abnormal vessels are not present.
Embolisation is most frequently performed under local anesthesia. 
Catheterisation of the target arteries is performed using coaxial 
technique. Generally, diagnosis as well as treatment is performed 
with the same guiding catheter. Guiding catheter 5F is introduced to 
the external carotid artery and microcatheter is then advanced over a 
microguidewire into the various ECA branches. Treatment of multiple 
branches is often required due to rich collateral ECA supply to the 
nasal mucosa. There are several embolic materials to choose from. 
The most common are: gelatine sponge, polyvinyl alcohol (PVA) and 
microcoils. PVA is most frequently used world wide. PVA particles with 
a diameter of more then 250 µm permit embolisation of the vascular 
net of the nasal mucosa without occlusion of the small vessels 
perfusing the mucosa. The particles with the diameter less than 150 
µm may cause ischaemia and lead to its necrosis. The particles with a 
diameter bigger then 250 µm ensure that the anastomoses between 
the branches of the external carotid artery and ophthalmic artery 
will not be reached as their diameter is about 150 µm. Embolisation 
may be performed using a combination of two to three materials. 
Commonly, bilateral embolisation of ECA branches is performed in 
order to prevent immediate recurrence of hypervascularisation of 
the mucosa through anastomotic paths. Embolisation is terminated 
when a significant reduction or cessation of flow in the embolized 
vessel is observed.
Patients usually respond well to embolisation. Vessel occlusion is 
technically successful in a great majority of cases and results in an 
immediate haemostasis in 71-100% of cases. Early rebleeding is 
encountered in 8-15% of cases. Reported complication rates vary 
from 7 to 45% for minor complications which include facial pain, 
headaches, confusion, paraesthesia, jaw pain, numbness and facial 
oedema. Major complications are reported in 1-6% of cases and 
include hemiplegia, blindness, opthalmoplegia, facial nerve palsy, 
seizures and soft tissue necrosis.
Embolization has become an established alternative to surgical artery 
ligation. In a comparison of efficacy between transantral ligation and 
embolisation in intractable epistaxis, it is reported that success rate 
of those methods reach 85 and 90% and average complication rates 
28 and 27%, respectively, for ligation and embolisation. A failure 
rate of 21% for embolisation versus 27% for ligation and an overall 
complication rate of 16% for embolisation and 18% for internal 
maxillary artery ligation are published.
Percutaneous transcatheter embolisation in case of conservatively 
intractable epistaxis is an accepted alternative to surgical intervention, 
with comparable major and minor complication rates, success rates 
and overall costs.
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903.3
Cancer related bleeding

T. De Baère; 
Dept. of IR, Institut Gustave Roussy, Villejuif, France.

Learning Objectives 
1. To describe the main etiologies of cancer related bleeding.
2. To describe the treatment of carotid blow-out.
3. To review the results according to the etiology.
Bleeding is a common complication of ENT tumor due to tumor 
itself, surgery, post operative complications or after radiation 
therapy. It can occur for any tumor’s histology, and diagnosis is 
clinical. Origin of bleeding can be found from MDCT examination at 
the arterial or delayed phase. Arterial ligature is poorly efficient for 
tumoral bleeding which often arise from very distal branches and 
must be avoided because it compromises or complicates further 
endovascular approach. Embolization performed for ENT tumoral 
processes includes embolization either pre-operatively, or for pain 
palliation, or for bleeding. Technique must be adapted to the goal of 
embolization in term namely of embolic material chosen. Bleeding 
includes tumoral bleeding itself from tumor tissue but also bleeding 
due to large vessels blow-out or false aneurysm and obviously 
treatment is different according to the etiology. According to this 
etiology, embolization must target very distal branches or major 
proximal arteries.
Basic anatomical knowledge of the vascularization of ENT tumors and 
namely external carotid branching and possible anastomoses after 
proximal endovascular occlusion will be presented with highlight on 
the impact of this anatomy when performing embolization. Material 
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to access the targeted territory in term of catheter and guiding 
catheter is crucial to achieve embolization with low complication rate. 
The choice of embolic material according to the etiology of bleeding 
and possibilities of catheterization will be discussed. The respective 
values of proximal occlusion related to more distal one will be 
addressed with emphasis on the role and differences between coiling 
of large arteries (endovascular ligature) or particulate embolization of 
small distal branches. Technical aspect of embolization according to 
the cause of bleeding will be presented including major differences 
to know between management of bleeding from tumoral origin 
which required embolization which is really different from the false 
aneurysm of the external carotid branches which required proximal 
endovascular ligature.
Blow-out of the internal or common carotid artery can occur in ENT 
cancer related to the tumor, to post-operative septic complications 
or radiation therapy. It is a life threatening complication and surgical 
ligation of the common carotid artery was the treatment in the past. 
Feasibility of such surgery was low in often highly pretreated patients and 
morbidity was high, namely due to stroke related to embolic migration 
from the stump or hypoperfusion during general anesthesia required 
for surgery. In the past twenty years, definitive and complete occlusion 
of the carotid artery was performed and various techniques to achieve 
this goal will be presented with their advantages and disadvantages. 
It will include detachable balloon occlusion, coils occlusion with or 
without protection, coils and cyanoacrylate occlusion. Advantages of 
balloon occlusion is a complete and immediate arrest of bleeding but 
risks of balloon migration links to deflation exists and for such reason a 
minimum of two balloons must be placed. In addition, balloon placement 
might be difficult due to the material which requires a long time to set-
up and large lumen guiding catheter to allow delivery of the balloon 
mounted on a micro-catheter. Coils ligature is faster, but share the risk of 
migration with balloon due to the large caliber of vessels and high flow. 
In this setting detachable coils are preferred, but more cumbersome 
to use. Moreover, clot forming in the coils can migrate to the cerebral 
circulation and induce stroke. It is one of the reasons why some authors 
proposed to occlude the carotid artery with coils through a previously 
placed temporary occlusion balloon that will be deflated after complete 
packing of the target vessels with coils. Others have proposed to inject 
cyanoacrylate around coils through the temporary balloon occlusion to 
obtain immediate and complete occlusion. Complications encountered 
after such treatment will be discussed. Medical management of the 
patient before, during and after carotid artery occlusion are of major 
importance to lower risks of stroke and namely blood pressure must be 
maintained at a reasonably high pressure to avoid low perfusion of the 
brain. For the same reason of possible low perfusion to the brain, patient 
must be kept in bed during the following days and stand up position 
must not be allowed too early.
More recently, carotid stent grafting to cover false aneurysm has 
been developed with success as an alternative to complete occlusion 
of the internal or common carotid artery. Advances in these devices 
rendered the placement of such stent graft easy and fast enough to 
be used as an emergency salvage technique. Technical aspect and 
results of carotid artery grafting will be presented along with our 
experience in this field which allow successful treatment of major 
bleeding with preservation of the carotid axis despite emergency 
procedures without any distal protection of the carotid artery. 
Anticoagulation therapy after such placement of stent graft is still 
debated due to the risk of bleeding on one side and the risk of graft 
thrombosis on the other side.

Special Session
Biliary interventions
904.1
Palliative treatment of Klatskin tumours

N. Hacking; 
Department of Radiology, University Hospital of Southampton, 
Southampton, United Kingdom.

Learning Objectives 
1. Epidemiology, imaging and clinical presentation of tumors of the 

liver hilum.
2. Techniques of biliary drainage of hilar obstruction.
3. To describe adjunctive techniques (interstitial irradiation).
1. Epidemiology, Imaging and Clinical Presentation of tumours 
of the liver hilum
In most instances, tumours affecting the liver hilum are malignant in 
origin. There are extremely rare tumours which are benign namely 
papilloma, adenomyoma (1), fibroma and granular cell tumours (2). 
Hepatic inflammatory pseudotumour can also give the appearance 
of a hilar tumour and is difficult to recognise presurgically (3).
The importance of these lie in the fact they are uniformly resectable 
and therefore curable. However, unfortunately, the majority of 
hilar tumours are malignant. These include cholangiocarcinoma, 
gallbladder carcinoma, hilar metastases and the rare cholangiocellular 
carcinoma.
Cholangiocarcinoma
This tumour may arise at any point in the biliary tree from the 
intrahepatic bile ducts to the low common bile duct. Approximately 
60% of cholangiocarcinomas arise in the region of the hilum and 
affect the intrahepatic biliary tree and confluence of the right and 
left hepatic ducts. The incidence of intrahepatic cholangiocarcinoma 
is increasing. Studies from the UK (4) and USA show a 10-fold increase 
between the early 1970s and the late 1990s. The cause of this is not 
clear. Whilst improved diagnostic techniques may have contributed, 
they do not alone explain such a marked increase in incidence and 
mortality. It may be from early diagnosis and improved surgical 
techniques but the mortality from extrahepatic cholangiocarcinoma 
fell in the same period.
The treatment depends on the site. Resection, if possible, should 
be the rule for extrahepatic tumours. However, this requires 
particular expertise and good pre-operative staging. If the tumour 
is unresectable either due to co-morbidity, metastatic disease or 
intrahepatic extension, biliary drainage via ERCP or PTC will give 
some palliation to relieve symptoms of pruritus or jaundice.
Associations
Cholangiocarcinoma has a number of associations including ulcerative 
colitis and sclerosing cholangitis. All members of the congenital 
fibropolycystic family may be complicated by adenocarcinoma 
including congenital hepatic fibrosis, cystic dilatation (Caroli’s 
syndrome), choledochal cyst, polycystic liver and von Meyenburg 
complexes (5). Cholangiocarcinoma may be associated with biliary 
cirrhosis due to biliary atresia. The liver fluke infestations of the Orient 
may also predispose to intrahepatic cholangiocarcinoma. In the Far 
East (China, Hong Kong, Korea and Japan) due to the prevalence of 
clonorchis sinensis, cholangiocarcinoma accounts for 20% of primary 
liver cancer. These arise in the heavily parasitized bile ducts near the 
hilum. Opisthorchis viverrini infestation is important in Thailand, Laos 
and Malaysia. These parasites induce DNA changes and mutations in 
the bile duct epithelium.
Pathology
Approximately 60% of cholangiocarcinomas arise in the region 
of the hilum. If the tumour completely obstructs the extrahepatic 
biliary tree, the bile ducts dilate and the liver enlarges. If, however, 
the tumour is restricted to one hepatic duct biliary obstruction is 
incomplete, jaundice is absent and the lobe of the liver drained by 
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this duct atrophies and the contra lateral lobe hypertrophies.
The tumour usually presents as a firm nodule or plaque which causes 
an annular stricture. This may spread along the wall or ulcerate. Local 
and distant metastases occur in less than 50% of cases, blood vessel 
invasion is rare and extra-abdominal spread unusual.
Histologically the tumour is a mucin secreting adenocarcinoma with 
cuboidal or columnar epithelium. Spread along neural sheaths may 
be seen. Those tumours in the region of the hilum may be extremely 
sclerotic with a fibrous stroma. More distal tumours have a tendency 
to be more nodular or papillary.
Clinical Features
Patients are usually over 60 with a slight male predilection. Jaundice 
is the most common presenting feature followed by pruritus. 
Approximately 1/3 of patients have mild epigastric pain. Weakness 
and weight loss are usually marked. There may be associated long 
standing ulcerative colitis and sclerosing cholangitis. On examination, 
there is often deep jaundice. Cholangitis is unusual.
Investigations
Serum biochemistry is indicative of obstructive jaundice with 
elevated serum bilirubin, alkaline phosphatase and gamma glutamyl 
transpeptidase. The faeces are usually pale and fatty and faecal 
occult bloods are often positive. Anaemia is a frequent associated 
finding. Serum levels of the tumour marker CA 19-9 are often 
elevated although are not specific. Ultrasound show dilated intra-
hepatic ducts with a normal extra-hepatic biliary tree. A tumour mass 
is seen in up to 80% of cases. Portal vein involvement can be seen on 
ultrasound although accurate staging with this modality is difficult.
The advent of multislice CT, MRI, MRCP and PET/CT has meant 
increased accuracy and prediction of resectability in patients with 
hilar cholangiocarcinoma in patients with or without PSC (6-10). 
In combination, these modalities can detect tumours in over 
90% of cases as small as 10-15 mm. They can also demonstrate 
parenchymal, intrahepatic bile duct and vascular involvement to aid 
accurate staging. Individual radiographic findings that best predict 
unresectability are intrahepatic duct involvement in both lobes, 
peritoneal spread, hepatic artery or portal vein involvement, distant 
metastases or extrahepatic nodal disease. MRCP is also invaluable in 
planning palliation via percutaneous or endoscopic intervention in 
inoperable disease by accurately defining ductal involvement.
Recent imaging advances have increased the accuracy of non-
invasive imaging in diagnosis and staging. However, Endoscopic 
(ERCP) and percutaneous cholangiography (PTC) still have a role in 
obtaining a definitive diagnosis with bile or brush cytology (11) and in 
the insertion of endoprostheses (plastic or metal) to palliate disease.
2. Techniques of Biliary Drainage of Hilar Obstruction
Stenting from either ERCP or PTC approaches have a vital role in the 
palliation of unresectable cholangiocarcinoma.
It is preferable to attempt endoscopic stenting where one lobe, usually 
the right, is dominant and there is a good chance of draining the 
whole lobe. MRCP will help determine the level of duct obstruction. 
There is no proven advantage to attempting bilateral endoscopic 
stent placement and in fact the risks of cholangitis increase with the 
number of stents inserted (12). Similarly, there is no proven survival 
advantage of metallic over plastic endoscopic stents and the latter 
are usually reserved for fitter patients with an expected survival of 
over 6 months.
PTC approaches are preferable where both lobes are large or there is 
second order intra hepatic duct involvement. The principle is to drop 
the bilirubin level down to acceptable limits, but it is not necessary to 
drain all liver segments. Where both lobes are large, bilateral metallic 
stents are preferred. In a recent paper, Chiou et al showed an increased 
mean stent patency period of 82 weeks compared with 58 weeks where 
bilateral rather than unilateral stenting was performed (13).
PTC stenting can be performed as either a one stage or two stage 
procedure. Where cholangitis is present or haemobilia is prominent, 
a period of external biliary drainage is preferred; however, where 
neither is present a one stage procedure is possible. There is no 

proven advantage in balloon dilatation of the biliary stricture (14). 
Percutaneous tract embolization with Gelfoam torpedoes, Histoacryl-
Lipiodol mixture or embolization coils lessens the risk of bile leak and 
reduces post procedural pain (15).
Mean survival of between 142 and 574 days have been reported after 
percutaneous biliary stent insertions (12, 13) in two well conducted 
retrospective studies.
Randomised control trials are few and far between. De Palma (16) 
randomised patients with unresectable cholangiocarcinoma to 
receiving unilateral or bilateral endoscopic stents and showed no 
survival benefit from bilateral drainage. However, bilateral drainage 
is technically challenging to the endoscopist and his quoted median 
survival is shorter than many other comparable series at 179 days.
3. Adjunctive Therapies
Once stents have been placed, further adjunctive therapies have 
been tested with promising results in terms of survival benefit.
Brachytherapy
Several studies have looked at the potential advantages of adding in high 
dose brachytherapy with locally delivered Ir-192 via a wire plus external 
beam radiotherapy to patients receiving endoscopic or percutaneously 
placed metallic stents. Whilst some early reports were encouraging (17), 
others showed no significant survival benefit (18).
A recent randomised control trial from the Czech Republic compared 42 
patients with cholangiocarcinoma. 21 received stenting alone and the 
other 21 received additional Ir-192 brachytherapy (30Gy) plus external 
beam radiotherapy (Mean dose 50Gy). There was a significant survival 
benefit shown in the group receiving brachytherapy and external beam 
radiotherapy, 388 days compared with 298 days. (p<0.05) (19).
Photo Dynamic Therapy
PDT is performed by injecting Photofrin IV at a dose of 2 mg/Kg body 
weight.
This is absorbed by cells all over the body, but remains in cancer cells 
longer than normal cells. Approximately 24-72 hrs after injection 
when most of the agent has left normal cells, but remains in cancer 
cells, the tumour is exposed to light of a specific wavelength. The 
photosensitiser in the tumour absorbs the light and produces an 
active form of oxygen that destroys nearby cancer cells. In addition 
this mechanism appears to destroy tumour blood vessels, further 
shrinking the tumour.
Laser light of wavelength 630 nm is delivered by percutaneous 
or endoscopic fibre placement and provides tumoricidal tissue 
penetration to a depth of around 4 mm. Patients have to avoid direct 
sunlight and bright indoor light for a period of 6 weeks.
A randomised control trial in 39 patients from Switzerland 
compared survival following percutaneously placed metal stents in 
cholangiocarcinoma with and without PDT showed an increase in 
median survival from 98 for stenting alone to 493 days after PDT. The 
trial was discontinued as the results were so superior (20).
Further studies have found similar improvements in survival. Kahaleh 
et al showed an improvement in median survival in 48 patients from 
7.4 to 16 months with a drop in 1-year mortality from 82 to 56% (21).
Witzigmann showed that stenting with the addition of PDT had similar 
survival figures to resection surgery when only an R1 or R2 resection 
margin was achieved. In his series, median survival rose from 6.4 months 
with stent alone to 12 months with stent plus PTD (21).
Conclusion
Where deemed resectable and the patient is fit, surgery is the 
treatment of choice and if an extended hemi-hepatectomy is 
performed and an R0 resection achieved then 5 year survival figures 
of up to 25% can be quoted.
Unfortunately, many patients are either unfit or their disease is 
unresectable at presentation. Palliative stenting should then be 
considered and offered in the majority of cases.
With a small or atrophic left lobe endoscopic plastic stents should 
suffice; however, percutaneous metal stents are still the treatment of 
choice in cases of cholangitis or where both lobes are large. Unless 
the patient is frail or unfit, PDT should be offered where available.
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904.2
Biliary stone removal

A. Hatzidakis; 
Department of Radiology, University Hospital of Heraklion, Heraklion, 
Greece.

Learning Objectives 
1. To review clinical presentation of extrahepatic and intrahepatic 
biliary stones.

2. To review techniques for intrahepatic stone extraction and 
fragmentation.

3. To review results, complications, alternative treatments.
Clinical presentation of extrahepatic and intrahepatic biliary 
stones
Intra- or extrahepatic biliary stones can be the result of various 
conditions. One of them, the most common, is the passage of 
small gallbladder stones through the cystic duct into the common 
bile duct (CBD). Another reason can be the presence of a biliary 
stricture somewhere in the biliary tree, due to primary or secondary 
cholangitis, with subsequent inadequate bile drainage from that part 
of the biliary system, so that small stones tend to get formed behind 
the strictures. In some other patients, an intrahepatic biliary stone can 
be formed without obvious reason, just because of slow or impaired 
bile drainage through the Papilla. Benign strictures of the Papilla can 
play a role here. If these relatively small stones do not pass the Papilla 
of Oddi, they can grow and cause biliary obstruction symptoms.
A common reason for extrahepatic stricture is intraoperative 
iatrogenic CBD injury, while multiple biliary duct confluence strictures 
can be the result of intraoperative thermal injury. Also, a late stenosis 
of a bilio-digestive anastomosis can lead to similar problems.
Sometimes, biliary stones originating from the gallbladder can be 
blocked in a smaller intrahepatic biliary duct causing obstruction 
followed by cholangitis. In all those cases, the cholangitis process 
causes stricture formation and new strictures cause new cholangitis 
and so on. Cholangitis is usually presented with local pain, fever, 
jaundice and hepatic enzyme elevation. Two factors are necessary 
for the onset of clinical symptoms: presence of significant number of 
bacteria and elevated intraductal pressure that causes the passage of 
endotoxins and bacteria into the blood (1).
Indications for radiological approach
Endoscopic retrograde cholangiopancreatography (ERCP) has for 
many decades been a primary interventional imaging method in the 
treatment of difficult pathological problems of the area. In recent 

years, Magnetic Resonance Cholangiopancreatography (MRCP) 
in connection with the continuously improving technological 
capacities of MR Imaging has become an important non-invasive, 
non-interventional diagnostic method. ERCP can, of course, offer the 
combination of diagnostic confirmation and therapeutic treatment 
for each clinical problem especially that of lithiasis.
However, when the use of ERCP in approaching the bile ducts is 
impossible, diagnostically inadequate or insufficient, percutaneous 
transhepatic approach is indicative. This can occur in the following 
situations:
a) in shortage of specialized medical staff or ERCP equipment (rarely 
nowadays),

b) when due to a previous operation the anatomy of the area has 
changed thus making the catheterization of the biliary tree 
impossible,

c) when extensive benign or malignant stenosis of the 
gastrointestinal tract at any point prior to the ampulla of Vater or 
a duodenal diverticulum are present, and

d) when intrahepatic stones exist. These stones can either be 
multiple, impacted or located in isolated branches or behind 
stenoses.

Techniques, results and complications of biliary stone extraction 
and fragmentation
Percutaneous treatment is initiated with the performance of 
transhepatic fine-needle cholangiography, which is a widely 
accepted and applicable interventional diagnostic procedure with a 
low risk rate. Its technical success rate reaches up to 98% in patients 
with dilated and up to 70% in patients with non-dilated biliary tree 
branches (2).
Absolute or relative contraindications of the method include 
serious blood coagulation disorders, extensive ascites, polycystic 
or extensive malignant liver disease and less frequently, bowel loop 
interposition (3).
Complications of the method include mild pain, biliary tree 
hemorrhage, subcapsular hematoma, injury of the hepatic artery 
with consequent hemorrhage or development of pseudoaneurysm, 
biliary peritonitis, infection, abscess and pneumothorax (2, 3).
Percutaneous transhepatic drainage of the dilated biliary tree is the 
second step. The puncture point where the catheter will be inserted 
is of great importance. This point should be chosen following 
diagnostic cholangiography and according to the localization of each 
potential problem. A wrong choice can lead to failure or to the need 
of a new puncture site. In each case, this leads to time loss and an 
increase of complication risk and patient’s discomfort, factors which 
should always be taken into serious consideration.
Transhepatic drainage can be performed through the right or the left 
liver lobe. Before further treatment, formation of a biliocutaneous 
fistula, which requires at least one - two weeks to develop, is necessary. 
This lapse in time often assists the patient’s recovery with the gradual 
improvement of the cholestatic and hepatic enzyme values. It also 
assists in the treatment of often accompanying cholangitis due to the 
percutaneous decompression of infectious bile.
Transhepatic approach is not always necessary, as in cases where a 
fistula already exists, due to a surgically placed catheter (Kehr) within 
the common bile duct.
It is also possible that during a previous operation, where a bilio-
digestive anastomosis was formed, the surgeon had deliberately 
fixed a small bowel loop to the anterior abdominal wall. This was 
done to allow a percutaneous approach to the biliary tract through 
this loop in the future, if necessary.
Complications of percutaneous transhepatic drainage, other 
than those of cholangiography, can be serious as well as mild (4). 
Hemorrhage (subcapsular, intraperitonal or intrathoracic), injury of 
the pleura or diaphragm, hemobilia, bacteraemia and septicemia are 
among the serious ones. On the other hand, the mild ones consist 
of obstruction, migration or misplacement of the catheter, vagotony 
and cholangitis. The success rate of this technique ranges from 93 to 
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98% with a complication rate of about 10% and a procedure-related 
mortality rate lower than 2% (5).
In patients with benign biliary strictures of the bile duct or the 
biliodigestive anastomosis, dilatation with high pressure balloons 
(6-14 mm diameter) can be attempted prior to mechanical lithotripsy, 
followed by long term internal drainage with large bore catheters 
12-16 Fr (6). The three year success rate following balloon dilatation 
ranges from 42% for stenoses due to sclerotic cholangitis, 67% for 
post- operative stenoses of biliodigestive anastomoses and 76% for 
stenoses following iatrogenic injuries (6).
Lithotripsy can be fluoroscopically performed with the use of 
special stone retrieval baskets (Dormia type) or special retrieval 
balloons (mechanical lithotripsy). It can also be performed with 
the use of percutaneous cholangioscopy assisted by intracorporal 
electrohydraulic lithotripsy (7).
An endoscope of a small outer diameter of 10-15 Fr and of 70 cm 
length is commonly used for percutaneous cholangioscopy. A 
special lithotripsy wire is guided through the endoscope’s working 
channel in order to contact the stone and transfer the spark from the 
electrohydraulic lithotripsy (7).
The lithotripsy success rate is as high as 92-100% (8, 9), while multiple 
sessions within a period of three months maybe necessary. Patient’s 
cooperation is essential for completion of such complicated and 
painful interventions, especially when a patient is obligated to 
tolerate a drainage catheter, which increases discomfort and 
definitely reduces quality of life.
Placement of permanent metallic stents has been proven useful only 
as a last resort solution in cases where restenosis of previously dilated 
branches occurs (10).
The best results are noted after placement of metallic stents in 
solitary stenosis of the common bile duct, following iatrogenic injury 
and with a stent patency rate up to 90% (10). If the cause of the initial 
stricture was primary or secondary cholangitis after obstruction of 
a biliodigestive anastomosis, the stenting results are then quite 
discouraging (10).
In cases where the stones are very problematic and cannot be broken 
either mechanically or electrohydraulically, extracorporal lithotripsy 
can be attempted under the condition that the biliary tree is 
enhanced and the stones are fluoroscopically visible as filling defects 
(11). It is advised that patients undergo endoscopic sphincterotomy 
prior to the above mention procedure. If this is not possible, the 
sphincterotomy could be done transhepatically or the ampulla might 
be dilated by a balloon (11).
Based on international literature and our personal experience with more 
than fifty cases of benign calculus and non-calculus biliary disease, we 
believe that applying percutaneous electrohydraulic lithotripsy, aided 
either mechanically or endoscopically, is an extremely effective method 
in the hands of an experienced team. In combination with a qualified 
surgical and endoscopic department, this method constitutes the 
necessary supplement for providing complete therapeutic services in 
the sensitive area of benign biliary disease.
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904.3
Treatment of benign stenosis

W. Cwikiel; 
Dept. of Radiology, University of Michigan Hospital, Ann Arbor, MI, 
United States.

Learning Objectives 
1. To review etiology, epidemiology, and imaging of benign biliary 
stenosis.

2. To review the intervention step by step and the tools available.
3. To review evidence for stenting of benign stenosis.
The number of patients requiring multidisciplinary management for 
symptomatic benign biliary strictures (BBS) is increasing. Advances 
in diagnostic methods, including MR/MRCP, CT, external and 
intraluminal ultrasonography, and laboratory tests allow adequate 
choice and planning of the treatment (1). A primary surgical repair, 
endoscopic procedures and interventional radiology play an 
important role in the treatment of these patients.
In the majority of patients, BBS are secondary to operative complications 
(e.g. after laparoscopic cholecystectomy) or develop in the surgical 
anastomosis. Other causes include developmental abnormalities, 
inflammatory/infectious diseases, vascular disorders, calculi, trauma 
or external compression (2). According to the localization strictures 
may be divided in papillary, extrahepatic, hilar and intrahepatic. A 
majority of papillary and extrahepatic strictures may be successfully 
treated by endoscopic methods (3) or surgery. Endoscopic treatment 
of the intrahepatic, hilar and anastomotic (particularly hepato-enteric) 
strictures is difficult or impossible and these BBS are commonly treated 
by percutaneous interventional methods.
A percutaneous access may be created from the right or left liver lobe, 
bilateral, or multiple accesses may be necessary in some cases. Access 
through the left liver lobe may be facilitated by ultrasonography and 
a placement of left drainage catheter is often more comfortable for 
the patient, but this access is more demanding for the radiologist. 
Percutaneous access through the right liver lobe is most common 
in majority of patients. Multiple needle technique is essential to 
create peripheral access, avoiding trans-section of larger vascular 
structures in the liver. Creation of access to not dilated bile ducts, e.g. 
in patients with liver transplant, may be extremely challenging for 
the interventional radiologist.
A percutaneous procedure in patients with BBS includes:
1. Creation of access and negotiation of the stricture/occlusion.
2. Placement of external, internal or combined drainage catheters.
3. Diagnostic intraluminal biopsy, endoscopy or ultrasonography.
4. Removal of calculi, debris or malfunctioning plastic stents.
5. Balloon dilation.
6. Stent placement.
7. Combine endoscopic-percutaneous procedures. 



C  RSE

206 CIRSE
Annual Meeting and Postgraduate Course

8. Treatment of complications. 
A negotiation of the occlusion secondary to thermal injury, 
misplacement of the suture/clip during surgery (e.g. laparoscopic 
cholecystectomy) or traumatic trans-section of the extra hepatic 
bile duct may be extremely difficult or impossible. Combined 
endoscopic-percutaneous radiologic-interventional procedure may 
be advantageous in some cases. A bile duct catheterization through 
the access from the gallbladder or through the surgically place T-tube 
is also feasible.
External biliary drainage may be a temporary solution in patients 
with bile duct occlusion, which cannot be traversed at the primary 
attempt. Following external decompression for a couple of days 
- week’s stricture/occlusion can be most often traversed later. 
Placement of combined internal/external drainage catheter establish 
normal outflow of the bile to the bowel, keeping external access for 
additional procedures. Severe intrahepatic strictures (e.g. in patient 
with advanced sclerosing cholangitis) may require placement of 
multiple catheters. Sizing of the drainage catheter and control 
of outflow through the bowel are very important. Some authors 
suggest use of large diameter catheters (4), in aim to create larger 
channel through the stricture. However, large catheters may occlude 
small peripheral bile ducts, with following external bile leak and a 
larger cutaneous fistula may retain after its removal.
Brush or flexible forceps diagnostic biopsy, endoscopic or IVUS 
examinations by percutaneous access are very important diagnostic 
tools. A percutaneous, endoscopy assisted, laser or electrohydraulic 
lithotripsy are established methods in the treatment of intraductal 
biliary stones, which may be a source of the development of the 
stricture. Also malfunctioning plastic biliary endoprostheses may be 
removed by percutaneous approach.
Balloon dilation of extrahepatic biliary strictures may be performed 
by endoscope. However patients with bilio-digestive anastomosis, 
hilar or intrahepatic strictures are commonly treated by percutaneous 
balloon dilation. Technique of “kissing balloons” is often used for 
hilar strictures. In most of patients repeated dilations are necessary, 
recurrence rate is high and a number of patients need life long 
drainage. Successful use of cutting balloons for the treatment of BBS 
was reported (5).
Placement of metallic stents in the BBS was also tried, but long term 
results were disappointing in majority of presented studies. Most of 
the authors conclude that the metallic stents should be placed only 
in selected patients where other methods are insufficient (6). Use 
of a drug diluting, radioactive and bio-absorbable stents was also 
proposed. Covered stents, especially designed for placement in bile 
ducts, were tested in patients with malignant strictures, but use in 
patients with BBS was not studied. Placement of retrievable stent-
grafts is another promising alternative (7).
Complications include insufficient drainage due to malfunction 
and migration of drainage tubes, bleeding, bile leak and infection. 
Balloon dilation related complications may also occur. Patient’s 
follow-up and treatment of complications are essential for success 
rate of interventional procedures.
Treatment of patients with BBS should be planned and performed 
by multidisciplinary team, which include hematologists, surgeons, 
endoscopists and interventional radiologists. Proper scheduling 
of the patients requiring repeated procedures is essential for good 
long-term results. 
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Honorary Lecture
Andreas Grüntzig Lecture
1102.2
Andreas Grüntzig Lecture - Non invasive cardiovascular imaging 
emerging into clinical applications

C. Becker; 
LMU, Munich, Germany.

Even from the first days of computed tomography, the heart was 
always in the focus. However, it took more than two decades of 
development to bring cardiac CT to clinical application. Meanwhile 
cardiac CT is extensive been performed worldwide for numerous 
indications. The development is continued to low radiation dose 
examination and supporting cardiac intervention.

Foundation Course
Management of peripheral vascular disease III
1401.1
Cross-over vs. antegrade

A. Belli; 
Dept. of Radiology, St. George‘s Hospital, London, United Kingdom.

Learning Objectives 
1. Technique and tools for each approach.
2. To define indications and contra-indications for antegrade and 
retrograde femoral punctures.

3. Complications related to each approach.
An arterial access site is selected to allow the operator the simplest, 
safest and most direct route to the target lesion.
Generally, a retrograde common femoral puncture is selected for iliac 
lesions, whilst an antegrade common femoral puncture is chosen for 
infra-inguinal lesions.
Both involve puncture of the common femoral artery below the 
inguinal ligament to avoid retroperitoneal bleeding and have good 
safety profiles allowing placement of small or large diameter sheaths 
and catheters. Puncture of the artery may be by palpation of the 
pulse and use of bony landmarks, but increasingly ultrasound is used 
to ensure the common femoral artery is punctured accurately.
This is particularly useful in antegrade femoral punctures to avoid 
inadvertent puncture of the SFA or profunda femoris but direct puncture 
of the SFA may be inevitable if the femoral bifurcation is high. Antegrade 
femoral puncture is more difficult in obese patients resulting in lower 
punctures. If there is occlusive disease involving the origin of the SFA, 
puncture of the common femoral artery should be high enough to allow 
manipulation of the guidewire into the SFA, which may be impossible 
particularly if the femoral bifurcation is high or the patient is obese.
In these situations, a contralateral retrograde common femoral arterial 
puncture crossing over the aortic bifurcation is a useful alternative 
approach. This technique is also indicated for iliac occlusive disease 
should an ipsilateral retrograde femoral approach fail. It is easier to 
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perform in obese patients than an antegrade femoral puncture.
Other indications for the cross-over technique include a hostile groin 
on the ipsilateral side, whether due to scarring, recent surgery or 
infection and when the ipsilateral common femoral artery is occluded 
or severely stenosed.
The cross over approach requires a guidewire and catheter to pass 
across the aortic bifurcation. This is achieved using a variety of pre-
shaped catheters. If infra-inguinal disease is to be treated, placement of 
a pre-curved sheath into the ipsilateral iliac artery is recommended to 
provide stability and allow contrast injections to guide manipulations. 
In most patients this is straight forward, but can be difficult in tortuous 
and heavily calcified arteries. Longer wires and catheters are required for 
this approach because of the increased distance from the target and it 
is advantageous if the operator is relatively ambidextrous and can work 
from either side of the patient to avoid increased exposure to radiation.

1401.2
Alternative access

D. Kessel; 
Dept. of Radiology, St. James‘s University Hospital, Leeds, United 
Kingdom.

Learning Objectives 
1. To understand when to consider an alternative access.
2. Technique and indication for brachial artery access.
3. Technique and indication for radial access.
The majority of interventional arterial procedures are performed from 
the right femoral artery. There are good reasons for this and so careful 
consideration should be given before using any other point of access. 
The principle decisions regarding alternative access are “when” and 
“which”. These will be considered during this presentation.
When
If an alternative approach is either essential or affords distinct 
advantages. These can be considered as:
Indication
Local problem: Absent pulse, infection, wound, scarring
Unfavourable anatomy: Tortuous anatomy, AAA, caudally angulated 
vessel, arch vessel origin, distance to target vessel
Joint access: Need additional support via through and through wire.
Which approach?
Alternative sites can be classified as:
Leg
Remember that the first choice alternative to the right CFA is the left 
CFA
Popliteal artery
Distal calf artery
Arm 
Brachial artery
Radial artery
Axillary artery
Other
Aorta
Carotid artery
Other artery via surgical exposure
Choosing the site will depend on the planned procedure. All of the 
above approaches have been described but some would be very 
rarely if ever used. Usually the straightest and shortest route is the 
most effective. Each approach has its own advantages, disadvantages 
and specific complications. These will be covered in the presentation. 
One consideration that must not be forgotten is that passing a 
catheter or wire into the aorta from the arm approach introduces a 
small but important risk of causing a stroke.

1401.3
Management of complications

K. Hausegger; 
Radiology, General Hospital Klagenfurt, Klagenfurt, Austria.

Learning Objectives 
1. To define the interventional tool kit needed to manage puncture 
site complications.

2. To teach percutaneous thrombin injection.
3. To teach mechanical tools (US guided compression, femostop).
The most common complications after transfemoral access are 
hematomas, arterial pseudoaneurysmas and acute bleeding occuring 
in 1-6%. AV- fistulas, acute thrombosis, peripheral embolism and 
infection are rare complications. With the increase of aggressive 
platelet inhibition, the complications at the vascular access site have 
an increasing tendency.
Large, retroperitoneal hematomas in hemodynamically unstable patients 
warrant immediate surgical revision. For femoral pseudoaneurysms, 
ultrasound guided thrombin injection (UGTI) has become the preferred 
treatment. We perform UGTI in all pseudoaneurysms larger than 1 
cm in diameter. First, the aneurysms and the fistulating tract have 
to be identified clearly. After local anesthesia, the tip of a 22 gauge 
needle is placed in the center of the aneurysm. We try to avoid direct 
puncture of the fistulating tract and the compression of the tract. In 
multicompartment aneurysms we puncture the compartment closed 
to the fistula. Under constant observation of the color Doppler signal, 
thrombin (TissueCol®) is injected. Typically, immediate flow arrest can 
be observed after injection of 0.5-1 cc of thrombin. Depending on the 
patient’s tolerance, a compression bandage is applied for 6 hrs and bed 
rest is prescribed for 24 hrs. The patient is mobilized after color-Doppler 
US has demonstrated complete thrombosis after 24 hrs.
The main contraindication for UGTI is an unstable acutely bleeding 
patient, large arterial defects and a non-visible fistulating tract. The 
main predictor of failure is multi-compartment configuration of the 
pseudoaneurysma and a broad fistula.
Technical success can is achieved in 95% with the first UGTI. In case of 
residual or recurrent pseudonaeuryms UGTI can be repeated. Once 
thrombosis has been demonstrated after 24 hrs, recurrence usually 
does not occur despite ongoing antiplatelet therapy.
Arterial embolism occurs very rarely after UGTI. We observed only 
one asymptomatic crural embolisation in a series of 234 cases. 
Other complications include allergic reaction to thrombin and local 
infection; none of those was observed in our series.
Another event which might occur during manual compression of the 
groin is vasovagal reaction, which might simulate ongoing bleeding. 
Typically, blood pressure and heart rate drop. Patients recover quickly 
after reduction of the compression pressure.
AV fistulas occur rarely. Correction is indicated with significant AV shunt 
flow and is typically performed surgically. Closure of the fistula by insertion 
of a stentgraft or by coil embolization may be performed; however, surgery 
is preferred in the region of the common femoral artery.

1401.4
Monitoring the patient during angioplasty

T. Jahnke; 
Dept. of Radiology, University Hospital Schleswig-Holstein, Campus Kiel, 
Kiel, Germany.

Learning Objectives 
1. To teach the minimal requirement of patient monitoring during 
peripheral angioplasty.

2. To teach the most frequent per procedure complications (angina, 
vagal).

3. To teach management of the most frequent per procedure 
complications (angina, vagal).
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Before the Procedure:
Prerequisites for adequate clinical management of patients during 
peripheral angioplasty are: (i) Written medical history including 
presenting symptoms, indications for the procedure, pertinent medical 
and surgical history, list of current medications, allergic history, and 
vascular risk factors. (ii) Physical examination with a detailed vascular 
and a general examination of sufficient depth to exclude significant 
concurrent illnesses. (iii) Complete non-invasive or invasive vascular 
imaging to fully characterize the extent of vascular disease that might 
contribute to the symptomatology. (iv) Informed consent. (v) Pre-
interventional laboratory including hemoglobin, hematocrit, creatinine, 
and electrolyte levels and coagulation parameters.
During the Procedure:
Patients should have continuous cardiac and intermittent blood 
pressure monitoring. A record of vital signs should be maintained. 
Intravenous access for the administration of fluids and medications 
is mandatory. If the patient is to be sedated, pulse oximetry should 
be used. Intraarterial pressure measurements may only be needed 
in certain circumstances; however, they are very helpful in the pre- 
and postprocedural assessments and their use is encouraged when 
indicated. In all cases, postprocedural arteriography should be 
performed and permanently recorded to document the anatomic 
result and to identify potential complications. Equipment and 
medications for emergency resuscitation should be immediately 
available, and the personnel present should be trained in their use.
After the Procedure:
All patients should be observed at bed rest in the initial postprocedural 
period. Depending on access management (closure device or manual 
compression), size of the arteriotomy and risk factors, bed rest may be 
required for up to 24 hours. During the initial postprocedural period, 
the patient should be monitored to assess the puncture site and the 
status of the vascular distribution distal to the puncture/angioplasty 
sites. Hemodynamic monitoring is required to detect delayed rupture 
and hemorrhage in all patients undergoing angioplasty. The patient 
should also be monitored for urinary output, cardiac symptoms, pain, 
and other indicators of systemic complications. Such monitoring 
may include laboratory evaluation of renal function at 24-48 hours. 
The initial ambulation of the patient must be supervised. Vascular 
perfusion, mobility, puncture site stability, and independent 
function must be assured at this time. Intravenous access should be 
maintained for fluid resuscitation as long as needed. The operating 
physician should evaluate the patient’s condition after the procedure 
and be available for continuing care during hospitalization and after 
discharge.
Literature:
Angioplasty Standard of Practice. J Vasc Interv Radiol 2003; 14:S219-
S221.
European Interventional Radiology Syllabus, Version 0.1, 2008.

Special Sessions
Thoracic aorta stenting update
1402.1
Aneurysm

A. Chavan; 
Department of Diagnostic and Interventional Radiology, Klinikum 
Oldenburg, Oldenburg, Germany.

Learning Objectives 
1. Indications for endovascular treatment of TAA.
2. Techniques and devices.
3. Results and complications.
Indications:
Over the last 15 years, open surgical repair has steadily given way 
to stent grafting for the treatment of descending thoracic aortic 
aneurysms; the mid-term results are encouraging. Irrespective of the 

etiology of the aneurysm, whether atherosclerotic, mycotic, traumatic 
or inflammatory, endoluminal therapy has evolved into a promising 
treatment option. Whereas the indications are fairly well defined with 
regard to some etiologies, controversy still exists regarding certain 
other etiologies, e.g. the point in time when endografting should be 
performed in traumatic aneurysms or the usage of the technique in 
mycotic aneurysms. The newer aspects regarding the indications for 
stent grafting will be touched upon.
Endograft systems:
The early “home-made” systems, characterized by extreme 
rigidity, large diameters of the introducer systems and unwieldy 
or cumbersome release mechanisms, were replaced by the first-
generation of commercially available endograft systems in the early 
and mid-nineties. The stent component of the endograft was mostly 
nitinol or stainless steel whereas the graft material was either polyester 
or expanded polytetraflurethylene. These endografts suffered from 
the drawbacks of early material fatigue as well as graft dislocation 
arising possibly from inadequate diameter and radial strength of the 
endograft. In addition, they were characterized by limited lengths 
(about 100-120 mm), thus necessitating implantation of multiple 
endografts which in turn resulted in prolonged procedural time, 
increased blood loss as well as endoleaks. Through technological 
advances, “off-the-shelf” stent graft systems became available which 
could be used to treat aneurysms affecting most thoracic aortas. 
Furthermore, the systems became progressively more flexible, easier 
to handle and acquired smaller profiles. Endografts are now available 
with covered lengths exceeding 200 mm. Presently, a number of 
devices are commercially available in the market; some of them have 
FDA approval. An overview of the various stent-graft systems will be 
provided and specific characteristics of the systems, if any, will be 
elaborated upon.
Endograft Implantation:
Attention to details such as pre-procedural assessment not only of 
the thoracic aorta but also of the iliac and intracranial vessels may 
considerably simplify the procedure and help reduce the incidence of 
failed procedures and complications such as injury to access vessels 
and peri-procedural stroke. Simple measures during the procedure 
may facilitate accurate stent graft placement and help treat patients 
with problematic iliac vessels. Patients with simultaneous aneurysms 
of the thoracic and abdominal aorta constitute a special category of 
patients who are at an increased risk of post-procedural paraparesis 
or paraplegia; specific procedural aspects and the role of peri-
procedural CSF drainage in these patients will be addressed.
Most thoracic endograft systems still require a femoral arteriotomy. 
To the interventionist, this means organizing and coordinating the 
anaesthetic and surgical teams in the interventional suite. Although 
most often manageable, this can at times be tedious and time 
consuming. As introducer systems become progressively smaller, 
percutaneous implantation under local anesthesia with the assistance 
of suture devices is being practiced more and more frequently. In 
addition to simplifying the organizational process, this approach 
has the added advantage of being able to monitor the patient for 
the appearance of paraplegia and consequently carry out early CSF 
drainage, if necessary. An update on the percutaneous implantation 
technique will be provided.
Results:
There is adequate evidence in literature that stent grafting 
effectively excludes descending thoracic aortic aneurysms in over 
90% of patients. Prerequisites are an adequate proximal and distal 
sealing as well as an adequate overlap between multiple endograft-
components. In addition to proper patient selection, appropriate 
endograft sizing are obligatory. Whereas a minimum length of 15 mm 
of the proximal and distal landing zones is acceptable, lengths above 
20 mm simplify the procedure. Proximally, covering the origin of the 
left subclavian artery is well tolerated by over 90% of the patients, 
provided the circle of Willis is patent; a carotid-subclavian bypass can 
be carried out as a second stage procedure in symptomatic patients, 
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but is necessary in less than 10% of the patients. Experience with 
covering the origin of the celiac trunk distally is at present scanty.
Procedure related complications include injury to the access vessels, 
cardio-pulmonary events, dissection or occlusion of the supra-
aortic vessels, stroke, and paraplegia. Endoleaks with increase in 
aneurysm size and aneurysm rupture constitute the lion’s share of 
the complications at follow-up. Type I and type III endoleaks are 
associated with a significant aneurysm growth and rupture rate; 
causes for such endoleaks include graft migration, disconnection of 
endograft components or endograft tears due to material fatigue. 
These endoleaks, as a rule, necessitate repeat interventions. In 
contrast, the type II endoleaks, mostly via the intercostal arteries 
are of debatable significance. Results of stent grafting in thoracic 
aortic aneurysms based on an analysis of composite data available in 
literature will be presented.
Conclusion/Future prospects:
Endografting has become an effective therapy for treating thoracic 
aortic aneurysms, irrespective of etiology. With increasing experience 
of the interventionist, proper case selection, adequate pre-procedural 
assessment as well as the availability of sturdier endografts in 
adequate lengths and diameters, it is to be expected that the rate 
of complications experienced so far gradually reduces in the time 
to come. If endograft systems are made smaller and percutaneous 
suture devices less cumbersome, descending aortic aneurysms could 
be treated percutaneously as a rule, which may reduce the morbidity 
associated with general anesthesia and an arteriotomy. Furthermore, 
a reduction in endograft costs would make the procedure available 
to a larger patient population, especially in countries where health 
insurance is affordable to only a few, and cost reimbursements for 
the procedure cannot be taken for granted.
1. Dake MD, Miller DC, Semba CP, et al. (1994): Transluminal 
placement of endovascular stent-grafts for the treatment of 
descending thoracic aortic aneurysms. N Engl J Med; 331: 1729-34.

2. Moon MR, Mitchell RS, Dake MD, et al. (1997): Simultaneous 
abdominal aortic replacement and thoracic stent-graft placement 
for multilevel aortic disease. J Vasc Surg; 25: 332-40.

3. Semba CP, Sakai T, Slonim SM, et al. (1998): Myotic Aneurysms of 
the Thoracic Aorta : Repair with Use of Endovascular Stent-Grafts. 
JVIR; 9:33-40.

4. Dake MD, Miller DC, Mittchell RS, et al. (1998): The “First 
Generation” of Endovascular Stent-grafts for Patients with 
Aneurysms of the Descending Thoracic Aorta. J Thorac 
Cardiovasc Surg; 116: 689-704.

5. Rousseau H, Soula P, Perreault P, et al. (1999): Delayed Treatment 
of Traumatic Rupture of the Thoracic Aorta With Endoluminal 
Covered Stent. Circulation; 99:498-504.

6. Cohnert TU, Chavan A, Wahlers T, et al (2000): Simultaneous 
treatment of thoracic and infrarenal aortic aneurysm using a 
combination of conventional surgery and endoluminal stent 
grafting. Langenbeck’s Arch Surg; 385: 27-30.

7. Won JY, Lee DY, Shim WH, et al. (2001): Elective Endovascular 
Treatment of Descending Thoracic Aortic Aneurysms and Chronic 
Dissections with Stent-Grafts. J Vasc Interv Radiol 2001; 12: 575-582.

8. Morgan R, Loosemore T, Belli AM, (2002): Endovascular Repair of 
Contained Rupture of the Thoracic Aorta. Cardiovasc Intervent 
Radiol; 25: 291-294.

9. Ishida M, Kato N, Hirano T, et al. (2004): Endovascular stent-graft 
treatment for thoracic aortic aneurysms: short- to midterm 
results. J Vasc Interv Radiol; 15(4): 361-7.

10. Eggebrecht H, Pamler R, Zipfel B, et al. (2006): Thorakale Aorten-
Stentgraftimplantation Ergebnisse einer interdisziplinären 
Umfrage in Deutschland (Endovascular stent-graft placement 
for thoracic aortic disease in Germany). Dtsch Med Wochenschr; 
131:730-734.

1402.2
Dissection

M. Dake; 
Department of Radiology, UVA Health System, Virginia, VA, United States.

Learning Objectives 
1. Indications for endovascular treatment of TAD.
2. Techniques and devices.
3. Results and complications.
Aortic dissection is the second most common investigational 
application of thoracic stent-graft technology. The concept of 
endovascular stent-graft repair of aortic dissection is predicated 
on successful placement of the device over the primary entry tear 
to obliterate blood flow into the false lumen. The intent is to mimic 
the effect of successful operative repair with isolation of the false 
lumen from the circulation and redirection of blood flow into the 
true lumen. As demonstrated in experimental models of dissection, 
coverage of the primary entry tear is the optimal method of relieving 
true lumen collapse and concomitantly promotes thrombosis of the 
false lumen. Interestingly, dissections with naturally thrombosed 
false lumen are associated with improved prognosis. False lumen 
patency, in contrast, contributes to progressive aortic dilatation 
and is a predictor of late mortality. In the typical type B dissection 
case, progressive thrombosis proceeds distally, irrespective of the 
location of the primary intimal disruption. The tempo of false lumen 
thrombosis is variable and influenced by several factors such as the 
size of the false lumen and amount of residual false lumen flow via 
uncovered additional tears. Over time, the false lumen thrombus 
consolidates and the dissection lumen itself resolves. Besides such 
gains in aortic remodeling, this endovascular surrogate for open 
surgery confers additional benefits: reversal of downstream branch 
vessel ischemia (particularly in patients with dynamic obstruction) 
and protection against thoracic false lumen aneurysm formation. In 
acute dissection, reversal of dynamic obstruction occurs expeditiously 
after stent-graft placement.
Clinical evaluation of stent-grafts for the treatment of patients with 
complicated and uncomplicated acute type B dissection, a select 
subset of type A dissection, as well as chronic dissection with false 
lumen aneurysm formation are currently ongoing at a growing 
number of institutions around the world. Applications are limited 
to dissections with entry tears distal to the left subclavian artery. 
Initial results are encouraging. Unfortunately, as with that of TAA, the 
literature for aortic dissection often mixes outcomes from applications 
in different clinical contexts in terms of age of dissection, extent 
of disease, and presence of complications. Nonetheless, valuable 
lessons from this early experience have served to fuel progress in our 
understanding of the disease process as well as its management by 
less invasive means.
Although there is a general consensus that acute type B dissection 
should be managed medically with surgical treatment reserved for 
cases with complications, the intermediate and long-term outcomes 
resulting from this treatment paradigm remain unsatisfactory. The 
mortality rate among patients treated medically alone ranges from 
11 to 20%; furthermore, such patients are at continued long-term risk 
of aneurysm formation and rupture. Mortality among type B patients 
treated surgically ranges from 30 to 35% and is significantly worse for 
those complicated by end-organ ischemia.
Our group recently studied the use of thoracic stent-grafts among 15 
complicated acute type B and 4 retrograde type A dissection patients 
at Stanford and Mie University School of Medicine in Japan. Eleven of 
these patients exhibited symptomatic branch vessel obstruction. The 
primary entry tear was sealed in 95% of cases with associated complete 
and partial thrombosis of the thoracic false lumen in 79 and 21% of 
patients, respectively. In all cases, true lumen expansion occurred 
immediately but no aneurismal expansion or rupture was found on 
follow-up. More impressively, follow-up imaging found complete 
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false lumen resolution and no residual evidence of dissection in six 
cases. Thirty-day mortality was 16% with no additional deaths during 
mean follow-up of 13 months. Hutschala and associates have also 
explored the use of stent-grafts in a cohort of acute type B patients 
who were without indications for surgery and found similar outcomes. 
In light of these results, the INSTEAD (Investigation of STEnt grafts in 
patients with type B Aortic Dissection), a prospective, multicenter, 
randomized, controlled clinical study, is underway to compare the 
one-year outcome of type B aortic dissection treated by stent-graft 
placement versus conventional anti-hypertensive therapy.
Endovascular stent-graft treatment of aortic dissections offers the 
additional benefit of relieving dynamic branch vessel obstruction. 
In our 1999 study of acute dissection patients, 11 patients 
presented with symptomatic branch vessel obstruction involving 
38 infradiaphragmatic vascular beds. Of these, 22 were obstructed 
exclusively by a dynamic process, 15 by both dynamic and static 
mechanisms, and 1 by static obstruction alone. After stent-graft 
placement, all 22 of the branch vessels with exclusively dynamic 
obstruction and of the 15 arteries with combined dynamic and static 
involvement were immediately reperfused. Adjunctive endovascular 
procedures were used to relieve persistent ischemia in the remaining 
obstructed cases.
Upon review of the literature across multiple subtypes of aortic 
dissection, it is clear that successful entry closure was possible in 85 
to 100% of cases. Since most primary entry tears in the descending 
aorta begin immediately distal to the left subclavian artery, adequate 
proximal anchoring of the device may be difficult. In several studies, 
anatomical selection criterion for minimum distance between entry tear 
and subclavian artery origin was set at 5 mm. Intentional coverage of 
the left subclavian origin with expectant management was commonly 
used in these studies. Alternatively, a device with a proximal segment 
consisting of a bare stent can be placed across the left subclavian artery 
to maximize the length of the graft contact with the aortic wall prior to 
the tear. However, in other settings, where there is a retrograde proximal 
extension of the dissection from the tear to the subclavian artery, it 
may be necessary to place the graft over the branch with its leading 
margin between the left carotid and subclavian arteries. In addition to 
carefully monitoring the patient post-procedure for ischemic symptoms 
referable to the covered left subclavian, it is important to carefully image 
the thoracic aorta to exclude persistent perfusion of the false lumen via 
retrograde subclavian flow around the device.
In parallel, successful entry tear coverage induced complete or partial 
thoracic false lumen thrombosis in 85 to 100% of patients, even in the 
settings of chronic and retrograde type A dissections. Partial thrombosis 
of the false lumen can still be advantageous and protect the false lumen 
from enlarging over time since systemic blood pressure is no longer 
directly transmitted through the primary entry tear. The age of the 
disease process may play a role in the degree of false lumen thrombosis; 
it has been found to be most pronounced in those dissections treated 
within six months of presentation. True lumen expansion and partial or 
full false lumen resolution was noted in several studies.

1402.3
Aortic arch and thoraco-abdominal pathology

R. A. Morgan1, M. Thompson2; 
1Radiology, St. George‘s Hospital, London, United Kingdom, 2Vascular 
Surgery, St. George‘s Hospital, London, United Kingdom.

Learning Objectives 
1. To describe the endovascular options available for aortic arch 
disease.

2. To describe the endovascular treatment options for 
thoracoabdominal aortic lesions.

3. To give an update on available results of hybrid and branched 
device procedures in the aortic arch and for thoracoabdominal 
pathology.

Introduction:
Accepted anatomical criteria for endovascular treatment of lesions 
of the descending thoracic aorta are suitable landing zones of non-
aneurysmal aorta of at least 15 mm length distal to the left subclavian 
artery and proximal to the celiac artery. With increasing experience 
of these techniques, experienced practitioners have directed their 
attention to aortic lesions where either the proximal, distal or both 
landing zones are inadequate to guarantee success without covering 
the supraaortic vessels or the celiac artery.
The main pathological lesions involved in the following description 
are aneurysms extending into the aortic arch, thoracoabdominal 
aneurysms, and type B dissections where the main proximal 
communication lies very close to or involves the origin of the left 
subclavian artery.
The essential requirement in these patients is to extend the landing 
zone so that an adequate seal can be achieved between the endograft 
and the aortic wall. The main methods used to achieve this are either by 
hybrid procedures or by the use of branched grafts. Hybrid procedures 
refer to surgical bypass of one or more supraaortic or upper abdominal 
visceral vessels followed by the placement of endografts. Although 
the first procedures in patients without adequate landing zones were 
branched grafts in the aortic arch (with a branch for the left subclavian 
artery), branched graft technology has been slow to develop, particularly 
in the aortic arch. Hybrid procedures, however, have been adopted 
with enthusiasm by many interventionalists. These techniques have 
enabled patients with aneurysms and dissections extending proximally 
into the aortic arch and also patients with thoracoabdominal lesions to 
be treated by endografting. The use of these techniques in the aortic 
arch and for thoracoabdominal lesions is described separately in the 
following sections.
Aortic arch lesions:
a. Hybrid procedures:
Since the early days of thoracic endografting, interventionalists have 
extended the proximal landing zone by covering the left subclavian 
artery. This maneuver is associated with a very low incidence of 
symptomatic left arm ischemia and the practice has been widely 
adopted. However, recent data from two registries reporting 
experience with the Talent and Valiant endografts have suggested 
that covering the left subclavian artery without left subclavian artery 
revascularization is an independent risk factor for stroke in patients 
with aneurysmal disease, with stroke rates in these patients of around 
9%. Whether this is due to posterior circulation ischemia resulting 
from the interruption to the left vertebral supply or to embolization 
up the carotid arteries due to manipulations of the endograft delivery 
systems in the proximal aortic arch in these patients is not known. 
Nevertheless, until more data are available, it seems prudent to avoid 
covering the left subclavian artery without first revascularizing the 
vessel by surgical bypass.
Patient selection: Close examination of the CT angiogram in several 
planes is essential to assess the relationship of the aneurysm or main 
proximal communication of the dissection to all of the supraaortic 
vessels. The axial and oblique sagittal planes are the most useful 
for this task. The aim is to define a landing zone of at least 15 mm 
proximal to the lesion using the inner curve of the arch. Once this is 
defined, the scans are evaluated to assess which vessels need to be 
covered to produce this landing zone. Thus either the left subclavian 
artery alone, both the left subclavian artery and the left common 
carotid artery, or all three of the supraaortic arteries may require 
surgical bypass to provide an adequate landing zone.
Surgery: This can either be performed at the same time as 
endografting or as a separate procedure. We perform surgery a few 
weeks before endografting because we believe that this approach 
is associated with lower morbidity. Although there are no data to 
support this, it seems intuitive that performing a complex endograft 
procedure at the end of a long surgical bypass procedure involving 
one or more vessels has the potential for more complications 
particularly with respect to increased anaesthetic time, and in some 
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cases operator fatigue.
Bypass of the left subclavian and left common carotid artery are 
relatively straightforward procedures in experienced surgical hands 
with low complication rates. Innominate artery bypass requires a 
thoracotomy. However, cardiopulmonary bypass is not required and 
a graft from the ascending aorta to the innominate artery is placed 
after side-clamping of the anterior wall of the ascending aorta, 
without the need to stop the heart. Although innominate artery 
bypass might seem a very invasive option, the complication rates of 
innominate artery bypass are reduced compared with the alternative 
- i.e. replacement of the aortic arch.
Endografting: Once patients have recovered from the surgical 
procedure, they are readmitted for endografting, which is generally 
performed in the angiography suite. Now that the proximal landing 
zone has been produced, the actual technique of endografting is 
similar to the standard thoracic endograft procedure.
Branched grafts: As stated above, the development of these 
devices has been slow. This is due in no small part to the potential 
complications of prolonged manipulations in the aortic arch, while 
attempts are made to cannulate the supraoartic vessels so that 
the branches can be inserted into them. There are some data from 
early homemade grafts with branches for the left subclavian artery. 
Recently, William Cook Australia has developed a branched graft 
for the aortic arch which has been used in a few patients. The Cook 
branched graft is a modular device with a single branch extending 
into the innominate artery. It is inserted into the ascending aorta 
after left to right carotid bypass. The endograft is extended into the 
distal aorta by placement of further endografts from a femoral access. 
Although worldwide experience with this device is very limited, we 
have used this device in one patient with success.
Thoracoabdominal lesions:
Hybrid procedures:
Patient selection: Similar to the aortic arch, the CT images should be 
scrutinized in multiple planes to assess for the presence of a 15 mm 
long landing zone distal to the aortic lesion. Once this is defined, it 
will be clear which vessels require bypass to create this landing zone. 
As the celiac and superior mesenteric artery (SMA) are located close 
together, if the celiac artery needs to be bypassed, it is likely that the 
SMA will also require bypass. If the lesion terminates at the level of 
the visceral vessels, endografts will be required to extend into the 
infrarenal aorta. In patients where the lesion extends to the aortic 
bifurcation, it is necessary to place a series of thoracic endografts 
followed by a bifurcated abdominal aortic endograft below these 
extending into the iliac arteries.
Surgery: Surgery is generally performed a few weeks beforehand 
similar to aortic arch procedures. In general, the visceral vessels 
are bypassed by placing a graft from one of the iliac arteries with 
branches to one, two or more of the visceral arteries to be bypassed. 
The left renal artery is technically the hardest vessel to access for 
bypass. The complications of visceral bypass in experienced hands 
are very low.
Endografting: After bypass of the visceral vessels, the endograft 
procedure itself is relatively straightforward. If a bifurcated abdominal 
graft is also required, the complexity is increased slightly, although 
not excessively so.
Branched and fenestrated devices: Branched and fenestrated 
technology has progressed much more rapidly in this location 
compared with the aortic arch. Custom-made branched and 
fenestrated devices can be constructed for many patients with 
thoracoabdominal lesions enabling them to be treated by relatively 
minimally invasive procedures compared with the open surgical 
alternative. The procedural time can be lengthy, although with 
increasing experience of the techniques, this would be expected to 
decrease. Outcomes data of these procedures are very limited.
Summary: The increased uptake of endovascular techniques in the 
thoracic and abdominal aorta has enabled experienced practitioners 
of this art to adapt the skills used in patients with relatively standard 

anatomic lesions to treat patients with more challenging pathology 
involving the aortic arch and thoracoabdominal segment.
Although the outcomes data of these procedures are limited at this 
time, time will tell whether these new techniques are durable and 
better than open surgery.

Special Session
Musculoskeletal intervention
1403.1
Radiofrequency ablation of bone lesions

E. Santos Martín, J. Mendez Montero; 
Sección de Radiología Vascular e Intervencionista, Hospital Clínico San 
Carlos, Madrid, Spain.

Learning Objectives 
1. To review the lesions that can be treated by RFA.
2. To review the technique of RFA in bone lesions.
3. To review the results of RFA in bone lesions.
Radiofrequency ablation (RFA) utilizes a high frequency alternating 
current that is passed from the electrode into the surrounding tissue, 
resulting in frictional heating and necrosis. RFA has been studied 
for the treatment of primary and metastatic disease of the liver. The 
applications of RFA have expanded to other tumors: lung, kidney, 
adrenal and bone.
Osteoid osteoma is a benign, slow growing, but painful bone tumor 
with functional loss that is usually found in the lower extremities 
of children and young adults. Compared with other types of bone 
tumors, osteoid osteomas are relatively common, composing 10% of 
benign bone tumors. Most of these lesions arise in or immediately 
adjacent to a long bone cortex (main locations femur, tibia and 
vertebrae). There are three different treatments: surgical, medical 
and minimally invasive therapies that have been developed for the 
treatment of these benign bone tumors.
Rosenthal described the first clinical success with RFA in the treatment 
of osteoid osteoma in 1992. Fifteen years later, RFA (CT guided) has 
been considered an accepted, safe and cost-effective treatment for 
osteoid osteoma. This technique could be performed in reference 
centers, with radiologists dedicated musculoskeleteal imaging, with 
experience in bone biopsy.
We review the principles of RFA, the patient selection and image 
criteria for osteoid osteoma, equipment, contraindications and 
potential complications. We explain how to do step by step: location 
and planning, superficial bone entry, drilling and milling, canula and 
probe placement and RFA, with special attention to their anatomical 
location to provide tips to help ensure an optimal outcome. Biopsy 
is optional because the decision to treat has typically been made 
before the procedure.
Complete relief of the symptoms was obtained in 90-92% of the 
patients.
RFA (CT guided) is a safe, minimally invasive and effective treatment 
for osteoid osteoma.
Pain management in terminally ill patients with metastases involving 
bone can be challenging. Conventional therapeutic options for pain 
control include: radiation therapy, chemotherapy, surgery and the 
use of opioid and analgesics. The quality of life for these patients 
is often poor because of intolerable pain. Reasons for failure of 
tradiciona therapies to control pain include: radiation therapy may 
nor be an option because radiation insensitivity of the neoplasm 
or limitations of radiation dose of adjacent normal structures, poor 
response o toxicity of the chemotherapeutic agent and intolerable 
analgesics side effects.
Radiation therapy: Radiation therapy uses high-energy rays or 
particles to destroy cancer cells or slow their rate of growth. Radiation 
therapy can be used to cure primary cancers that have not spread 
too far from their original site. When a cancer has metastasized to 
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bones, radiation is used to relieve (palliate) symptoms. Radiation may 
prevent fractures once the bone has healed. If there is an impending 
risk of a bone fracture, radiation will not prevent it. Instead, the bone 
must be stabilized with surgery (see below). If the bone is treated 
before it gets too weak, radiation therapy may help prevent later 
fractures.
The most common way to deliver radiation to a bone metastasis is 
to carefully focus a beam of radiation from a machine outside the 
body. This is known as external beam radiation. To reduce the risk of 
side effects, doctors carefully figure out the exact dose and aim the 
beam as accurately as they can to hit the target. Radiation therapy is 
the standard of care for patients with localized pain, and results in 
palliation of the majority. However, 25% of patients do no experience 
pain relief and patients who have recurrent pain at the site previously 
irradiated may not be eligible for further radiation therapy.
Although surgery to remove a primary bone tumor (one that started 
in the bone) is often done with the intent to cure, the purpose of 
surgically treating bone metastasis is to relieve symptoms. Bone 
metastases can weaken bones, leading to breaks that tend to heal 
very poorly. An operation using a metal rod or external device to 
stabilize the bone can prevent some fractures and, if the bone is 
already broken, can rapidly relieve pain and help the patient return 
to usual activities.
The recent clinical trial evaluating RFA for painful bone metastasis was 
initiated at the Mayo Clinic and expanded into a multi-center clinical 
trial. This trial involved 43 patients with bone metastasis that was 
causing pain. Patients had been treated with prior therapy to control 
the pain caused by their bone metastasis or were not considered 
eligible for radiation therapy. Patients had their pain evaluated using 
the “Brief Pain Inventory-Short Form” which evaluated pain on a scale 
of 1 to 10, with 10 being the most severe pain. Prior to treatment with 
RFA, patients were required to have pain equaling 4 or greater on the 
scale. Pain was evaluated at 4, 12 and 24 weeks following treatment. 
Only 2 patients had to undergo re-treatment with RFA, which was 
due to recurrent pain. Following treatment with RFA, pain was 
significantly reduced in 95% of patients, which was associated with a 
reduction in the use of pain medication. Results showed a reduction 
in pain score to an average of 4.5 at 4 weeks, 3.0 at 12 weeks, and 1.4 
at 12 weeks following RFA. Significant side effects were reported in 
only 3 patients, including skin burn, bowel and bladder incontinence, 
and a fracture of the hip.
RFA provides effective palliation of localized, painful osteolityc 
metastases involving bone. RFA is an additional method to relive 
bone pain when standard therapies fail. It is necessary to develop 
studies comparing RFA with radiation therapy.
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1403.2
Vertebroplasty or kyphoplasty?

S. Masala; 
Interventional Radiology, University of Rome, Rome, Italy.

Learning Objectives 
1. To review the technique of Vertebroplasty and Kyphoplasty.
2. To review comparative result of the two techniques.
3. To propose 2008 indication for Vertebroplasty and for 

Kyphoplasty.
Percutaneous injection of PMMA’s bone cement into the vertebral 
body, described first time by Galibert et al. in 1984 as “Vertebroplasty” 
(VP) and successfully applied to the treatment of a C2 aggressive 
haemangiomas, is actually used also on VCF secondary to osteoporosis 
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and osteolytic neoplasms (myeloma and metastases).
Kyphoplasty (KP) is a more recent treatment for VCF, first actualized by 
M. A. Reiley in 1997, that through the swelling of the inflatable bone 
tamp (IBT) into the collapsed vertebral body elevates the endplates in 
order to try to achieve vertebral body height restoration, and creates 
a void to be filled with cement.
If it is clear that the pain is caused by an irritation of periosteum and 
the joint capsules successive to the collapse of the vertebra, then the 
mechanism towards which the PMMA is able to determine its analgesics 
effect remains unknown. From the various hypotheses with respect to 
the most accredited, there are the action of the mechanic stabilization 
of the vertebral body and of its fragments, the exothermic reaction 
produced during the polymerization of the cement and the neurotoxic 
effect of the monomer present in the compound.
Both these new techniques are utilized in patients with unremitting 
pain over spine, refractory to the conventional medical therapy 
(analgesics, bed-rest, bracing and bisphosphonates), elicited by 
pressure over spinous process and in absence of neurological signs.
Both methods demonstrated a swift pain relief associated with an 
evident augmentation in vertebral body resistance.
Polymethylmethacrylate’s leakages (PMMA), noted generally in 
intersomatic or perispinal areas, are described with vertebroplasty 
as well as with kyphoplasty and are unusual and generally 
asymptomatic. Instead, epidural or foraminal extravasations, with 
marrow or radicular compression, or pulmonary embolism due to the 
involvement of venous plexus are absolutely rare.
Kyphoplasty and vertebroplasty are effective alternatives, simple 
and safe in the treatment of vertebral collapses consequent to 
osteoporosis, aggressive haemangiomas, myelomas and metastases. 
This entails a complete, precocious and long lasting pain relief 
associated with an evident growth in vertebral resistance and 
restoration of mobility in 90% of patients within 24 hours from the 
procedure.
Actually, the different and specific indications for each procedure is 
mainly connected to nature, site, number and age of vertebral fracture 
and economical aspects connected to costs of different procedures.
In particular, VP is expressly indicated in multilevel treatment for short 
time needed to obtain monopedicular approach at multiple levels 
and no time required for balloons inflation as well as for reduced 
sizes of instrumentations.
Up to now, the cost of vertebroplasty materials are remarkably lower 
than kyphoplasty ones having just a needle and a delivery device 
instead of balloons and other tools in procedural kit.
Whereas vertebroplasty can be performed on every spinal level, 
kyphoplasty is executed only in the thoracic portion from T5 to T12 
and in all lumbar levels.
Kyphoplasty has a high probability of a favourable prognosis if the 
reduction/injection procedure is executed within three months from 
the occurrence of the fracture (acute collapses).
Whereas vertebroplasty is performed under local anaesthesia, 
kyphoplasty in several centers is carried out in general anaesthesia 
given the suffering connected to the inflation of the tamp; this has 
a certain effect on length of procedure, time of hospitalization with 
increased costs and impossibility to perform KP in patients in which 
deep anaesthesia induction is contraindicated.
Related to new tendencies essentially directed toward developments 
of a new generation of bioactive and bioreabsorbable calcium sulfate 
cement (CSC) and calcium phosphate cement (CPC), Kyphoplasty is 
properly indicated in injection within created bone void of different 
mixture of substances with peculiar viscosities.
Rather, Vertebroplasty is an essential part of therapeutic 
armamentarium in vertebral neoplasms management. Minimally 
invasive surgical techniques (MISS) are alternative options to 
conventional bone neoplasms treatments developed to improve 
patient’s quality of life and duration of survival. These “hybrid” 
treatments are based on a combination of vertebroplasty with other 
minimally invasive procedures like Radiofrequency ablation (RFA), 

Cryoablation or Microwave ablation (MWA).
To qualify for these treatments, patients must complain of unremitting 
spinal pain, in absence of symptomatic spinal cord or roots compression 
and refractory to conventional therapeutic options such as radiation 
therapy, chemotherapy, surgery and use of analgesics.
The aim of performing these ablative techniques before vertebroplasty 
is to obtain tumor tissue thermal destruction and thrombosis of 
paravertebral and intravertebral venous plexus, thereby minimizing 
procedure-related complications, before vertebral stabilization 
through intrasomatic cement injection. Major benefits of these 
minimally invasive ablation treatments are the immediate cell death 
and the predetermined assessment of lesion size. The purpose of 
vertebroplasty is then stabilizing the vertebra. In fact necrotized 
tumor tissue optimizes cement distribution, facilitated by changes in 
tumor consistency as result of thermal injury.
The whole procedures of ablation techniques and Vertebroplasty are 
performed under CT-fluoroscopy guidance and after administration 
of local anaesthesia.
Key Words: vertebroplasty, kyphoplasty, vertebral compression 
fracture, interventional radiology, osteoporosis, multiple myeloma, 
vertebral metastases

1403.3
CT guided percutaneous discectomy

T. Bouziane, F. Lekieffre; 
Radiology, Notre Dame, Tournai, Belgium.

Learning Objectives 
1. To revise clinical symptoms amenable to percutaneous 
discectomy.

2. To review the technique and results of percutaneous discectomy.
3. To review the complications of percutaneous discectomy.
Percutaneous Laser Disc Decompression (PLDD) as a treatment 
for contained lumbar disc hernias is a safe, easy, fast, minimally 
invasive and efficient procedure at least using multislice fluoro-CT 
that allows 3- dimensional millimetric precision in needle guidance 
and placement inside the disc in a real time imaging. The aim of this 
procedure is to vaporize a small portion of the nucleus pulposus 
resulting in pressure decrease inside the diseased disc and, as a result, 
reduction of nerve root compression.
This system, A SIEMENS DEFINITION AS, offers the advantage of a 
volumetric approach with a minimum delay of just 0.30 sec between 
movement of the needle tip and reproduction on 512 X 512 matrix 
monitor adjacent to the gantry. A combination of these technical 
characteristics allows performing real-time triple slice fluoroscopic 
needle guidance and a maximum frame-rate of 12 images/second 
with 83 milliseconds reconstruction time. Triple fluoro-CT follows 
the target in a central image and its upper and lower endplates that 
show instantly any deviation, caudally or cranally of the needle tip 
during the procedure that would cause radicular lesion or vertebral 
endplate thermal damage.
Central image targets the intervertebral disc. All procedures have 
been achieved with a 2/4/2 mm collimation which means that the 
target image presented a thickness of 4 mm and the adjacent slices 2 
mm. This combination allows covering 8 mm in the patient’s Z-axis.
To avoid unnecessary X-ray exposure to the patient, a low dose 
protocol is used with an average of 15 mAs (10-25) at 120 kV. All 
available radiation protection measures are taken to minimize patient 
and physician X-ray exposure, according to the ALARA principle 
(As Low As Resonably Achievable). In terms of dose rate, radiation 
protection devices allow to drop down to 0.04 μSv/s for hands and 
0.0023 μSv/s for local body dose. This dosage reduction means that 
the radiologist could perform more than 6000 interventions annually 
without exceeding radiation limits.
Using multislice CT fluoroscopy for PLDD offers major advantages 
compared to conventional fluoroscopy: it is integrated in the CT, there 
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is no need to import another medical device inside the operating room, 
it enables a volumetric approach of the patient with three dimensional 
millimetric precision and maximum safety for interventional centre 
of the disc in all planes, which is critical to avoid thermal damage to 
the adjacent endplates, intra-discal gas formation is visible, it fastens 
procedures and avoids unnecessary X-ray exposure to the patient.
After cutaneous disinfection and local anesthesia, direct disc 
puncture is performed with an 18 Gauge needle under continuous 
CT-fluoroscopy. At the L3/L4 level, a straight needle is used, at the L4/
L5 and L5/S1 level the needle is first curved when straight puncture 
is not feasible. After intra-discal needle positioning, a 400 μm laser 
fiber is introduced in the disc through the needle, extending 5 
mm beyond the needle tip. A DIOMED high power semiconductor 
diode laser (805 nm) is used and adjusted to produce 15W during a 1 
second pulse every 10 seconds. A maximum of 1500 to 2000 Joules 
is delivered according to the disc level. Every 200 Joules, a quick 
fluoroscopic sequence is performed to check for vaporization of the 
nucleus. After the completed procedure, patients returned to the 
orthopedic unit for approximately 4 hours and then returned to their 
home. Patients are asked to avoid sitting for two days.
Most criteria for PLDD are contained disc herniation at CT or MR 
imaging, neurological symptoms referable to a single nerve root 
compression, leg pain more severe than back pain, positive straight-
leg-raising test, decreased sensation, motor response and tendon 
reflex in accordance with CT or MR findings, no improvement after 6 
weeks of conservative therapy, minimal disc height of 4 mm, absence 
of intra-discal gas at CT.
Major advantages of PLDD compared to classical open surgery are 
one-day hospital stay, local anesthesia only, no cutaneous scar, no 
muscular section, no need to enter the spinal canal, no risk of post-
operative fibrosis, shorter rehabilitation period.
This procedure is inadvisable for patient with haemostasis disorder, 
disc hernia with shard ejected, and after surgery also in short spinal 
lumbar canal.
Potential complications of PLDD are thermal damage to adjacent 
vertebral endplate, secondary exclusion of the hernia, spondylodiscitis 
that is prevented by intravenous antibiotics administration.
Success rate of PLDD relies on proper patient selection is close to 
74/80% according to published data. Most patient presented a good 
response to PLDD after a mean follow-up of 7.5 months. 12.5% of the 
patients presented a fair response to the treatment but were non-
dependent on medication and 7.5% of the patients did not respond 
well to the treatment.
In our institution, after conventional back surgery, patients usually 
go back to work after approximately six weeks, and after PLDD the 
period is close to three weeks.

Foundation Course
Management of peripheral vascular disease IV
1501.1
Essentials of iliac PTA/stent

K. Schürmann; 
Diagnostic and Interventional Radiology, St.-Johannes-Hospital 
Dortmund, Dortmund, Germany.

Learning Objectives 
1. To learn the main clinical and anatomical indications for iliac 
intervention.

2. To learn the basic indications of stent placement.
3. To learn the complication rate and patency rates.
The leading symptom of iliac arterial disease is intermittent 
claudication. Endovascular therapy is indicated in patients with 
Fontaine stage ≥2b. TASC recommends endovascular therapy of 
types A and B lesions: unilateral external or common iliac artery 
occlusions, single iliac stenosis, or multiple iliac stenoses up to 10 

cm. Lesions involving the common femoral artery should be treated 
surgically.
The approach to the lesion may be retrograde from the ipsilateral or 
antegrade from the contralateral groin. Lesions in the distal external 
iliac artery are preferably treated via a contralateral approach. A 
bilateral approach is necessary to treat aortic bifurcation lesions with 
kissing balloon or kissing stent technique.
In stenoses, a retrograde approach is preferred. A stent is placed if 
the result of PTA is insufficient, defined as
a) persistent stenosis >30% or
b) persistent translesional mean pressure gradient >10 mmHg.
In occlusions, the approach may be retrograde or antegrade. If the 
first route fails the other is attempted. The occlusion is crossed with 
a normal or stiff angled hydrophilic or a straight guidewire with 
a movable core and a multi-purpose 5-F catheter. Primary stent 
placement is advised.
Stentgrafts are used to treat iliac arterial ruptures, aneurysms, and 
arteriovenous fistulas.
Anticoagulation during and after the intervention is mandatory.
Technical success rate approximates 100%. Major complications occur 
in 3-5%. Long-term patency depends on the characteristics of the 
lesion (length, diameter, stenosis/occlusion, run-off vessels). Primary 
patency is about 65-75% after 5 and 46% after 10 years. Secondary 
patency (after reintervention) is 10-15% higher.
Compared to surgery results of endovascular therapy appear to be 
worse. In a meta-analysis (De Vries J Vasc Surg 1997), primary patency 
of aortic bifurcation grafts was 91% after 5 and 87% after 10 years. 
However, perioperative mortality was 3% while it is estimated to be 
<1% in endovascular therapy.
Balloon-expandable stents are preferable for heavily calcified, rigid 
lesions, while self-expanding stents are preferable in elongated 
arteries and long lesions. There is no level 1 study comparing balloon 
expandable and self-expanding stents. Patency seems to be similar 
regardless of the type of metal stent used.
Keypoints:
1. Lesions involving the common femoral artery should be treated 
surgically.

2. Stenoses are treated with selective stent placement after failure 
of PTA.

3. Occlusions are treated with primary stent placement.
4. Patency of self-expanding and balloon-expandable stents seems 
to be similar.

1501.2
Essentials of femoral PTA/stent

G. Tepe; 
Abteilung fur Radiologische Diagnostik, University of Tuebingen, 
Tübingen, Germany.

Learning Objectives 
1. To learn the main clinical and anatomical indications for femoro-
popliteal intervention.

2. To learn the basic indications of stent placement.
3. To learn the complication rate and patency rates.
Treatment of the SFA has been among the least effective of all 
endovascular procedures in terms of long-term patency. The 
relatively small vessel lumen in conjunction with a high plaque 
burden, slow flow, and a high frequency of primary occlusions 
contribute to a considerable rate of acute technical failures. Because 
of these technical limitations, a lot of efforts have been made 
during the past years. The lecture should summarize the hopes and 
limitations of different approaches like plain balloon angioplasty, 
brachytherapy, cutting balloons, stents and stent grafts, drug eluting 
stents, atherectomy, and drug coated balloons.
Since the publication of the last TASC document, several new devices 
have been developed which have improved the outcome of endovascular 
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therapy of the SFA increasing the success rate and especially reducing 
the incidence of restenosis. Therefore, the limitations of the older 
devices which limited the interventional treatment to TASC A and B 
lesions might not be true any more. Brachtherapy seems to reduce the 
restenosis rate in restenotic lesions but, compared to other approaches, 
afterloading therapy is very time-consuming and complicated. The 
literature on cutting balloons and cryoplasty is very limited so that a 
final conclusion cannot be drawn. Self-expanding nitinol stents clearly 
showed improved patency rates compared to balloon angioplasty. One 
limitation is stent fractures, which occur due to the demanding forces 
in the SFA during movement. Currently, it is not quite understood what 
impact the stent fractures may have on long-term clinical outcome. New 
stent designs may solve some of the problems. One new approach for 
treatment of the SFA is atherectomy. It has been shown to be technically 
feasible; nevertheless, studies showing a comparison versus plain balloon 
angioplasty are lacking. The Sirocco trial was the first trial investigating 
the use of drug coated self-expanding stents in the SFA. Too fast release 
kinetics and pro-inflammatory coating materials have been discussed as 
reasons for the lack of benefit of the sirolimus coated stents in this study. 
These issues might be overcome by the ongoing clinical trials (Zilver PTX, 
Strides). Beside the stent surface as a reservoir for drug delivery, drug 
coated balloons might also be a solution to deliver drugs for prevention 
of restenosis.

1501.3
Essentials of BTK

D. Karnabatidis; 
Dept. of Radiology, University Hospital of Patras, Patras, Greece.

Learning Objectives 
1. To learn the main clinical indications for below the knee 
intervention.

2. To learn the complication rate and patency rates.
3. To understand the difference in patency rate and limb salvage.
Critical limb ischemia (CLI) is today considered as the most severe 
manifestation of peripheral arterial disease [1]. It characteristically 
involves patients with multi-vessel, multi-level arterial occlusive 
disease including infrapopliteal vessels [2]. Till recently, open surgical 
options were considered as the preferable treatment option for 
patients with CLI due to infrapopliteal arterial occlusive disease. 
Today, advances in both endovascular instruments and interventional 
radiologist skills lead to the extensive use of interventional therapies 
in this patient group [3].
The primary goal when performing infrapopliteal re-canalization 
attempt is to minimize the possibility for limb loss, meaning 
amputation in the level of the ankle or above. The second objective 
is to preserve the patency of the treated lesion for as long as 
possible so as to improve the overall limb perfusion until clinical 
improvement occurs. Based on the aforementioned objectives, the 
clinical indications of below-the-knee endovascular re-canalization 
procedures is the presence of limb threatening ischemia with goal 
to prevent or lessen the amputation extent [3, 4]. Others propose 
such interventions even in individuals with severe, life limiting 
claudication (<200 meters walking distance - Fontaine stage IIb) 
especially in simple selective lesions [5, 6]. Finally, infrapopliteal re-
canalization may be used in order to improve distal outflow and 
subsequently possibly improve more proximal femoropopliteal 
patency [3], especially considering the low complication rates of 
these procedures.
Complications are rare and no different from those appearing in 
other vascular beds. They include puncture site haematomas, vessel 
perforation, dissection and distal embolism or thrombosis, all easily 
managed by endovascular means. The thirty day mortality rate after 
percutaneous treatment is calculated to be less than 1.7% [3]. Although, 
patency rates of PTA range widely between the different published 
series (13 to 81% at 1-year), its overall effectiveness and safety for treating 

CLI patients is well established [3, 5-10], with a limb survival calculated 
at 79% at 1-year. Moreover, although application of bare metal stents 
has proven effective and feasible for treating such patients improving 
the overall initial technical success, the high restenosis rates were 
considered as a drawback [1, 8-13]. Recently published data with bail-out 
application of drug-eluting stents (DES) show favorite results regarding 
six and twelve months primary patency compared to bare-metal-stents 
in this region [9-13]. In addition, application of DES is associated with 
less clinical driven re-interventions even at one year [10]. To conclude, 
endovascular re-canalization methods can be safely utilized as first line 
treatment option for treating infrapopliteal obstructive arterial disease.
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1501.4
Treatment of the diabetic foot

H. Manninen; 
Clinical Radiology, Kuopio Univ. Hospital, Kuopio, Finland.

Learning Objectives 
1. To learn the differential diagnosis of arterial ulcer in diabetic foot.
2. To understand the specificity of arterial lesions in diabetic patients.
3. To learn the results of BTK intervention in diabetic patients.
Foot ulceration is the most common complication of diabetes. 
Sensory neuropathy and peripheral arterial disease are the 
main etiological causes and act together or in combination with 
microvascular disease, biomechanical abnormalities, limited joint 
mobility, and increased susceptibility to infection. The predisposing 
factors include abnormal plantar pressure points (e.g. clavus), foot 
deformities, and minor trauma (even poor-fitted shoes). Although 
the majority of diabetic ulcers are neuropathic (patients with sensory 
loss show up to sevenfold risk to develop ulcers compared with those 
without sensory loss), almost 60% also have an ischemic component, 
with 10% being solely ischemic. The pathologic forms range from 
superficial skin lesion, soft tissue infections to frank necrosis and 
gangrene. More than 80% of amputations are preceded by ulcers.
On clinical examination, diabetic sensorimotor neuropathy 
manifests as symmetrical sensory loss. The skin is often warm and 
dry with dilated peripheral veins. The principles of management of 
neuropathic ulcers include eradication of infection and removal of 
pressure from the ulcer.
If the ulcer does not show any evidence for healing in two weeks, 
careful examination of lower limb circulation with subsequent vascular 
reconstruction as appropriate is indicated. In general, diabetic patients with 
peripheral arterial disease have poorer outcome with respect to amputation 
and mortality than non-diabetic patients. There is evidence that diabetic 
patients benefit from early revascularization but to achieve this benefit, 
multiple revascularization procedures may be required, and close surveillance 
accompanied by preventive foot care education is mandatory. Because of 
associated cardiovascular diseases leading to increased operative morbidity, 
endovascular treatment of atherosclerotic obstructions is usually preferable. 
Vascular disease in diabetics has infrapopliteal predominance. As a main 
principle, endovascular treatment is considered if it seems plausible that at 
least one patent artery to the ankle level can be achieved. High technical 
success with acceptable complication rate of below the knee angioplasty 
can be achieved in diabetic patients by using sophisticated techniques with 
small vessel or coronary balloons and active use of subintimal recanalization 
if intraluminal technique fails. The clinical success rate of about 60% and 
limb salvage rate of 80-90% can be expected. Infrapopliteal PTA in diabetics 
with end stage renal disease should be reserved for relatively young 
patients with favorable lesions because poor healing capacity contributes 
to poor clinical result even after technically and hemodynamically successful 
revascularization among these patients.

Special Session
Dialysis shunts
1502.1
Pathophysiology and treatment of hand ischemia

L. Turmel-Rodrigues; 
Dept. of Radiology, Clinique St-Gatien, Clinique Ambroise Paré, Tours, 
Neuilly-sur-Seine, France.

Learning Objectives 
1. To present the possible mechanisms of hand ischemia.
2. To present the imaging work up in case of hand ischemia.
3. To present the techniques of treatment and results.
Dialysis access-induced ischemia is a serious complication that may 
lead to major amputation when not treated in time.

Although compensatory increase in blood flow to the whole limb 
develops after fistula creation, because of the low resistance circuit, 
an absolute reduction in flow beyond the arteriovenous anastomosis 
may result.
Symptomatic ischemic syndrome will develop if residual flow to 
the hand is insufficient to maintain the basic metabolic needs 
of tissues. This explains why an excessively high flow fistula can 
cause ischemia despite normal peripheral arteries and why even a 
relatively low flow fistula can cause ischemia if collaterals are unable 
to compensate for arteries that are damaged by arteriosclerosis or 
diabetes. Unfortunately, the occurrence of steal syndrome before the 
construction of an arteriovenous access is unpredictable.
A 1-4 scale of classification for access-induced ischemia can be used 
(grade 1=pale/blue and/or cold hand with no pain, grade 2=pain 
during exercise and/or dialysis, grade 3=ischemic pain at rest, grade 
4=ulceration, necrosis and gangrene).
For grades 1 and 2, conservative treatment is possible most of the 
time. For grades 3 and 4, interventional treatment is indicated.
It can be estimated from published series that the risk of symptomatic 
ischemia is below 2% in forearm fistulas but ranges from 5 to 15% in 
elbow accesses. However, due to the increasing age and proportions 
of diabetics in incident dialysis patients, this is a growing problem.
Unfortunately, the diagnosis of hand ischemia is often overlooked 
and delayed by dialysis nurses and nephrologists who monitor or 
treat the fistula and not the hand, and who are tired of constant 
complaints from many patients. All those responsible for the 
treatment of dialysis patients should bear in mind that any chronic 
pain or delayed cutaneous healing of the hand ipsilateral to a dialysis 
fistula is due to the fistula, as long as the responsibility of the fistula 
has not been ruled out by complementary examinations.
Steal syndrome is likely to disappear if the access is ligated, but 
creation of a new arteriovenous access on another extremity also 
carries a significant risk of recurring peripheral ischemia. Correction 
of steal syndrome must therefore be attempted, the aim being both 
to preserve the access and to improve distal arterial supply to the 
hand. This is especially true when nephrologists are aware that, for 
social or economic reasons, a permanent catheter would lead to 
the rapid death of the patient from infectious complications. Ethical 
issues can be raised: what is worse? A patient with finger amputations 
and residual pain with a working fistula or cured steal syndrome in a 
dead patient???
Clinical diagnosis is easy at the stage of skin ulceration. In the pain 
stages, non-invasive testing with measurement of digital pressure, 
calculation of the digit-to-brachial index (DBI) and transcutaneous 
oxygen determination are important steps. These tests help to 
distinguish steal syndrome from other conditions such as carpal 
tunnel syndrome, calciphylaxis (local acute formation of calcium 
concretions), destructive arthropathy and algodystrophy.
Ischemic monomelic neuropathy (IMN) is a devastating complication 
occurring early after construction of elbow fistulas in diabetic 
patients. It is due to damage to the vasa nervorum. The result is rapid 
and often non-reversible severe sensorimotric dysfunction of the 
ulnar, median and radial nerves with no tissue loss and with indices 
that are normal or above critical values.
Ultrasound examination of all the arteries of the entire limb with 
vascular access flow-rate measurement helps in the decision-making 
process. In experienced hands, US examination can provide the 
diagnosis of significant arterial stenoses and indicates the direction 
of the flow in the artery distal to the anastomosis.
Despite the value of US examinations, invasive angiography is 
mandatory to define the treatment strategy. Angiography includes 
opacification of the whole arterial tree from the ostium of the 
subclavian artery to the fingers. Iodixanol (Visipaque®) is the best 
iodinated contrast medium for this indication because it does not 
cause any pain, and this helps the patient not to move the hand 
during angiography.
The site of catheterization for diagnosis angiography depends on the 
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clinical presentation. Retrograde cannulation of the arterialized vein 
or graft can be considered in elbow fistulas, and a 4F catheter can be 
pushed through the anastomosis into the proximal brachial artery up 
to the subclavian level.
In forearm fistulas, retrograde catheterization of the feeding 
artery can be extremely difficult when there is a sharp angle at the 
anastomosis where it can cause spasm or occlusion of the radial 
artery. Direct retrograde cannulation of the elbow artery is often a 
better approach.
It must be kept in mind that in 15 to 20% of patients the radial artery 
(less frequently the ulnar artery and rarely the interosseous artery) 
has a high origin from the axillary or brachial artery and that the 
artery cannulated at the elbow level can be either the radial artery or 
the common trunk to the ulnar and interosseous arteries.
A femoral approach with selective catheterization of the subclavian 
artery has to be
considered when no pulse is felt at the elbow level.
In all cases, it is of paramount importance to be sure that all collaterals 
originating from the axillary artery are filled in order to be sure to dye 
all arteries involved in the distal arterial supply.
There are 7 points to be analyzed and recorded when performing 
angiography for hand ischemia:
- search for arterial stenoses, occlusions or emboli
- kinetics of opacification of arteries
- kinetics of opacification of collaterals
- search for additional arteriovenous communications or stumps of 
former fistulas

- palmar arches
- opacification of digital arteries, with runs under compression of 
the fistula

-  venous outflow
Any significant arterial stenosis located upstream from the 
anastomosis should be searched for and treated since this can 
improve or cure the patient in many cases.
Dilatation of a stenosis on the brachial artery distal to the anastomosis 
is indicated if
antegrade flow is preserved, but contra-indicated in cases of 
retrograde flow.
At the forearm level, dilatation of a stenosis on the proximal radial 
artery feeding the fistula will have no or little effect on distal ischemia 
since the resulting increased flow will run into the fistula. In contrast, 
dilatation of a stenosis on the ulnar artery, whenever technically 
feasible, automatically increases flow to the hand and can cure some 
patients. Similarly, chronic occlusions can sometimes be recanalized 
and fresh clots (iatrogenic embolism complicating a recent declotting 
procedure of an elbow fistula) can be aspirated.
The kinetics of opacification of the artery distal to the anastomosis 
is of special importance. If the flow is reversed, ligation of the distal 
artery may be an easy and effective treatment. In cases of antegrade 
flow in the distal artery, such ligation is contra-indicated unless a 
concomitant distal arterial bypass is performed. However, it must 
be remembered that the majority of radiocephalic fistulas show 
retrograde flow in the distal radial artery and that a very small 
minority exert symptomatic steal.
The kinetics of flow in collaterals help to explain how arteries distal to 
the anastomosis are fed and which artery can be ligated to decrease 
steal or dilated to improve distal flow.
Many patients with an elbow fistula have undergone previous 
attempts at creation of a more distal fistula. It is not rare to see 
evidence of a residual arteriovenous fistula. Such residual fistulas can 
be embolized or surgically ligated. Similarly, a residual stump at the 
anastomotic site of a former fistula can remain patent and be a “nest” 
for local clots that may then migrate into the arterial outflow.
The quality of palmar arches helps to grade the steal exerted by a 
radiocephalic fistula on the ulnar flow and conversely to predict if the 
excessive flow of a radiocephalic fistula might be treated by ligation 
of the proximal radial artery.

Spontaneous opacification of the digital arteries up to the finger pad 
is only seen in mild ischemic syndromes. If spontaneous opacification 
of digital arteries is not obtained, runs under compression or transient 
occlusion of the fistula should be performed. If arteries become clearly 
opacified under fistula compression, healing after treatment of the cause 
of the steal is likely. When no arteries are visible, necrosis is predictable. 
In contrast, spontaneous hypervascularisation of a finger tip indicates 
an inflammatory response and rules out the responsibility of insufficient 
arterial inflow in the genesis of pain or tissue loss.
Confirmed distal arterial hypoperfusion syndrome is an absolute 
contraindication to dilatation of any kind of stenosis located on the 
arterialized vein. The resulting increase in fistula flow would mean 
increased steal on the arterial supply to the hand. Similarly, it is 
difficult to predict steal syndrome after overgenerous dilatation of 
a stenosis in any kind of arteriovenous access. A poor ulnar artery is 
probably a good indicator of the risk of subsequent development of 
distal ischemia.
In some rare cases, mild ischemic symptoms can be explained by 
chronic abnormal venous reflux to the hand as a result of stenosis or 
occlusion of the main outflow vein.
Magnetic resonance angiography with gadolinium injection is not a 
reasonable technique because of the risk of nephrogenic systemic 
fibrosis in these patients, although no case has been reported to 
date with the most stable gadolinium-based agent (Gadoteric acid, 
Dotarem®). Computed tomography angiography is a diagnosis 
method deleterious to the venous reserve of the patient since 
cannulation of a “large healthy vein” is necessary for contrast injection. 
Overall, concomitant dilatation of diagnosed arterial stenoses is not 
possible to date using these two invasive imaging modalities.
Surgical techniques aim either to reduce fistula flow or to increase 
distal perfusion. Again, the most effective method is fistula ligation, 
which solves the ischemia problem immediately but can jeopardize 
the patient’s life if the only alternative is the placement of a permanent 
catheter prone to fatal infection.
In cases of high flow fistulas, flow reduction techniques include 
banding and RUDI (Revision Using Distal Inflow). Banding aims 
at creating a narrow vessel segment within the access, close to 
the anastomosis. Unfortunately, banding is frequently either too 
tight, resulting in access thrombosis, or too loose and ineffective. 
RUDI techniques include ligation of the proximal radial artery and 
techniques leading to replacement of the brachial artery by the radial 
inflow artery. The radial artery can be cut distally and transposed 
to the elbow level, or a graft can be interposed between the radial 
artery and the elbow vein. Development of stenoses at the new 
anastomosis sites will occur with both techniques.
In low or normal flow elbow fistulas, DRIL (Distal Revascularisation 
Interval Ligation) is the most popular technique. A graft is interposed 
between the proximal brachial artery and the distal brachial artery in 
order to improve flow to forearm arteries. Concomitantly, the distal 
brachial artery is ligated as close as possible to the fistula in order 
to prevent steal by retrograde flow to the fistula. In forearm fistulas, 
single distal radial artery ligation (DRAL) is performed as close as 
possible to the anastomosis, with no distal bypass. Surgical series of 
DRIL and DRAL have reported immediately favourable results.
The most recently described technique is called PAVA (Proximal 
Arterio-Venous Anastomosis). The initial elbow anastomosis is ligated 
and a graft is interposed between the axillary artery and the elbow 
vein. The optimistic results of the only series reported to date have 
to be confirmed.
In conclusion, hand ischemia related to the presence of an ipsilateral 
arteriovenous access for dialysis is an increasing and potentially 
dramatic problem. Diagnosis, imaging and treatment are often 
difficult and require a multidisciplinary approach. The radiologist has 
the easiest role, providing full arterial mapping of the limb and dilating 
significant stenoses. However, even experienced surgeons are unable 
to read all the details and subtleties of angiography by themselves: a 
detailed and convincing angiography report is absolutely necessary 
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since effective treatment rarely results from incorrect reasoning. 
Telephone calls help to avoid misunderstandings.
The worst and most dramatic cases are the consequence of elbow 
fistulas. This is a serious reason to encourage the creation of fistulas 
in the forearm, even in cases of suboptimal arteries or veins at pre-
operative mapping.

1502.2
Treatment of acute shunt occlusion

P. Haage; 
Dept of Diagnostic and Interventional Radiology, Helios Klinikum 
Wuppertal, University Hospital Witten/Herdecke, Wuppertal, Germany.

Learning Objectives 
1. To explain the different techniques and results for percutaneous 
occlusion treatment.

2. To review the mechanical devices available.
3. To introduce the main statements of the European Best Practice 

Guidelines.
Vascular access thrombotic occlusions are a frequent problem in 
patients with end stage renal disease (ESRD) requiring hemodialysis. 
Rapid recognition and treatment of access-related complications are 
essential to preserve long-term access function. A good knowledge 
of minimally invasive percutaneous recanalization techniques is 
of paramount importance for the interventional radiologist. In 
this lecture, interventional treatment possibilities for thrombosed 
arteriovenous (AV) access grafts and fistulae are presented.
AV Fistula Thrombosis
The duration, location and extent of AV fistula thrombosis as well as 
the type of access are important determinants of treatment outcome. 
Fistula thrombosis should be treated within 48 hours whenever 
possible. Timely declotting allows immediate use without need for 
central venous access. Although comparative studies are lacking, the 
available literature strongly suggests that thrombosed autogenous 
AV fistulas should preferably be treated by interventional radiology. 
The only exception may be forearm AV fistulas that have thrombosed 
due to anastomotic stenosis. It is likely that in such cases, creation of 
a new proximal anastomosis will provide good results although no 
surgical series has demonstrated this thus far.
Interventional thrombolysis can be performed mechanically or 
pharmaco-mechanically. A short-segment thrombosis can be simply 
treated with balloon angioplasty alone; however, an extensive 
thrombosis requires the combination of mechanical devices and/or 
thrombolytic agents with consecutive balloon angioplasty.
Poulain et al. combined a local low dose infusion of urokinase with 
PTA and thromboaspiration to achieve a 12-month overall patency 
in 14 native fistulas of approximately 90%. Zaleski et al. reported on 
patients with complete thrombosis of their Brescia-Cimino fistulas, 
which were treated by angioplasty and urokinase infusion. Procedural 
success was 82% with primary, primary assisted, and secondary 
patency rates at 12 months of 71, 93, and 100%, respectively.
Twenty of 24 patients (83%) with occluded Brescia-Cimino fistulas 
were successfully recanalized by Overbosch et al. using the Hydrolyser 
catheter. Median assisted patency was 34 weeks and was significantly 
shorter in fistulas than in PTFE grafts.
Turmel-Rodrigues et al. described an 81% initial success rate using 
thromboaspiration and PTA in 16 patients. An 81% secondary patency 
at 1 year was reported.
Liang et al. reported a success rate of 93% and a primary patency rate 
at one year of 70%.
We have experienced technical success rates of almost 90% in 81 
native fistula procedures with a combination of PTA and mechanical 
thrombectomy devices. The primary and overall fistula patency 
was 27 and 51% at 1 year, respectively, pinpointing the efficacy of 
percutaneous thrombosis treatment strategies.
These results show that initial percutaneous interventions in 

occluded native arteriovenous fistulas are very effective in the 
early treatment of the recently occluded dialysis access with good 
success rates and satisfactory primary and long-term patency rates 
comparable to those of surgical thrombectomy. However, when 
percutaneous thrombolysis is feasible, surgical revision should be 
reserved for failures of percutaneous techniques. The choice of 
the appropriate percutaneous approach will depend on the size 
and location of the thrombus detected by angiography, while the 
choice of device depends on the experience of the centre with the 
respective modality.
Graft Thrombosis
As with AV fistula occlusion, graft thrombosis should be treated 
without delay and within 48 hours, at least before the next dialysis 
session. A compact „arterial plug“ is invariably seen. Mature thrombi 
older than five days are often fixed to the vessel wall beyond the 
venous anastomosis, rendering surgical extraction more difficult. In 
grafts, this is less of a problem for the interventional radiologist.
PTFE graft thrombosis can be approached using a wide array of 
percutaneous techniques including combinations of thromboaspiration, 
thrombolytic agents such as tissue plasminogen activator (tPA), 
mechanical thrombectomy and mechanical thrombectomy devices. 
Turmel-Rodrigues et al. found higher patency rates after radiological 
intervention, with a 6 month primary patency rate of 32% in thrombosed 
grafts. The results of the treatment of thrombosis and associated stenosis 
in synthetic grafts have been summarized by Aruny et al. Clinical success 
rates for thrombolysis or mechanical thrombectomy range from 75 to 
94% with primary patencies of 18-39% at 6 months. Reported 6- and 
12-month secondary patencies for thrombolysis range from 62 to 80% 
and 57 to 69%, respectively.
Trerotola et al. demonstrated a 95% technical success with a 3-month 
primary patency of 39% using the Arrow-Trerotola percutaneous 
thrombolytic device.
Comparing different mechanical devices for percutaneous thrombolysis, 
Smits et al. concluded, that „the treatment of the underlying stenoses 
was the only predictive value for graft patency“. Each centre should 
therefore choose the technique according to their expertise. Whichever 
technique is used, it is important to perform thrombolysis early, to avoid 
access abandonment and temporary catheter placement.
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1502.3
Angioplasty/stent of failing dialysis shunts and fistula

M. Hansen, S. Heerwagen; 
Interventional radiology, Rigshospitalet, Copenhagen, Denmark.

Learning Objectives 
1. To review the current results of angioplasty.
2. To review the indications for stenting.
Introduction
Although most reports are retrospective and very few are randomised, 
prospective studies, there is now substantial evidence that the 
first choice of treatment in dysfunctional haemodialysis fistula and 
shunts in most cases is endovascular. The technique is mini-invasive, 
relatively simple and has a high technical success rate (>90%) and 
a low complication rate, but a relatively poor primary patency rate, 
which in most cases can be overcome by repeated interventions. 
Most interventions can be performed through a retrograde puncture 
of the outflow vein, whereas arterial access should be avoided if 
possible. Arterial antegrade puncture is, however, often necessary 
in flat fistulas where an arterial or anastomotic lesion is suspected. 
In general, the use of high-pressure balloons is recommended 
for dilatation in haemodialysis access, whereas stents are not 
recommended on a routine basis to treat stenoses. Stent placement 
in the needling area, e.g. in a forearm fistula, should be reserved for 
dilatation-induced ruptures, which is not responding to prolonged 
balloon inflation.
Arteriovenous fistula
The arteriovenous fistula (AVF) is considered the best available 
access for haemodialysis. Around 1/3 of forearm AVFs fail to mature 
adequately after creation (1). As a great majority of these can be 
salvaged by endovascular treatment (2, 3), it is recommended to 
do an evaluation after approximately four weeks after its creation 
(4). The main cause of failure to mature is either a stenosis in the 
feeding artery, at the anastomosis and/or at the adjacent vein. The 

stenosis of the outflow vein can be treated by simple percutaneous, 
transluminal angioplasty (PTA) and, if necessary, by a sequential 
dilatation technique where the AVF is gradually dilated over time 
with increasing balloon diameters. The juxta-anastomotic lesions 
in the forearm fistula are recommended to be surgically treated 
with creation of a new, more proximally located anastomosis as the 
recurrence rate after dilatation is relatively high. Comparative studies 
between surgery and PTA do not exist. Nevertheless, PTA may prove 
to be the most appropriate first choice of treatment because the 
lesions often are seen in combination with stenosis in other locations. 
PTA does preserve the venous capital of the patient and, moreover, 
PTA does not exclude surgery later on if unsuccessful. Caution should 
be taken if the anastomosis is created less than 4-6 weeks earlier 
because of the risk of a dilatation-induced rupture.
Stenosis is also the major cause of dysfunction once an AVF has 
matured. Less than 10% of the stenoses are located at the arterial site 
in the forearm AVF and more than 2/3 in the outflow vein typically 
adjacent to the anastomosis or at the puncture sites. Arterial occlusions 
can often be recanalised through an antegrade arterial puncture. 
Venous stenosis in the outflow is often resistant to conventional 
balloons and requires high-pressure balloons with burst pressures 
above 20 atmospheres and prolonged inflation periods (5). In some 
cases ultra-high-pressure balloons are needed (>30 atmospheres). 
Treatment of long stenoses (>2 cm) with conventional PTA has been 
associated with poor cumulative patency rates and primary surgical 
management has been proposed. One report has found better 
primary patency rates when long stenoses were treated with the 
cutting balloon technique compared to conventional PTA (6). Cutting 
balloon angioplasty is a technique that has been used in treatment of 
vascular access lesions since 1995. Potential benefits include reduced 
vessel wall barotraumas and a reduction of elastic recoil. Most studies 
are retrospective or non-randomised and are confounded by a large 
percentage (40-100%) of stenoses additionally being treated with 
conventional or high-pressure PTA. One prospective, randomised 
study, which compared the use of PTA and cutting balloon technique 
in thrombosed grafts, demonstrated equivalent patencies at 6 
months (7). Prospective, randomised clinical trials are needed to 
define the role of the cutting balloon technique in native fistulas. 
Based on current results (8), the general attitude towards the cutting 
balloon technique is that it should be reserved for treatment of high-
pressure resistant stenoses.
In the upper arm fistulas, stenoses are very common in the cephalic 
arch with a reported prevalence of 39% (9). Little is known about the 
origin and progression of these stenoses, but they are presumably a 
consequence of both anatomical and flow related factors. Only few 
reports have addressed the outcome of angioplasty in this region. 
The technical success rate has been reported to 76% in contrast to 
more than 90% in the forearm stenoses. The rupture rate was nearly 
15% as opposed to about 8% in forearm angioplasties (10). Moreover, 
the rather disappointing primary patency stresses the importance of 
finding alternative ways to intervene. Insertion of a stent is an option, 
but as the cephalic arch is in intimate relation to the glenohumeral 
joint, there is a high risk of kinking and crushing and even inducing 
a stenosis further into the subclavian vein. The latter would obviate 
the creation of a new vascular access. Peripheral cutting balloons are 
another option, but there are no reports yet on its effects on cephalic 
arch stenoses compared to high-pressure balloons. However, the use 
of cutting balloons is known to be less painful, which is an additional 
beneficial effect in this particular anatomical region. Lastly, several 
surgical attempts have been made, but further studies are needed to 
establish both the short- and long-term patency.
Arteriovenous graft
The most common cause of access graft (AVG) dysfunction and 
thrombosis is a stenosis located at the graft-to-vein anastomosis. 
The patency rate has been found to be poor (30-60% at 6 months) 
and is often jeopardized by rapidly recurrent stenosis, elastic recoil 
and venous rupture. Data on pre-emptive PTA of AVG stenoses have 
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shown rather disappointing results, which have led to a renewed 
interest in stent placement at the graft-to-vein anastomosis when 
PTA is unsuccessful. Previous data on Wallstents have revealed 
inconsistent results regarding the AVG survival, but recent data on 
nitinol stents, although retrospective in design and with small study 
populations, seem more promising in prolonging the AVG survival 
(11). There is, however, some concern that stent placement may 
exclude future vascular access surgery such as insertion of a jump 
graft and patch angioplasty. For forearm grafts, stent placements that 
protrude into the upper arm could jeopardize the creation of a future 
upper arm AVF. These possibilities should be kept in mind before 
placing a stent at the graft-to-vein anastomosis and care should be 
taken when stents eventually are placed not to include more of the 
adjacent healthy vein than necessary. Covered stents have been used 
to treat pseudoaneurysms within the graft circuit with good results, 
but the sample size was small and the observation period restricted 
to a few months (12).
Central stenosis
Central venous stenosis or occlusion (CVSO) is commonly seen in 
haemodialysis patients and most frequently arises as a complication 
to the previous placement of temporary HD catheters in the internal 
jugular or subclavian veins. Clinical manifestations include extremity 
oedema, pain, and impaired dialysis mainly due to cannulation 
problems. PTA is the preferred approach when clinical manifestations 
are present. PTA has a high technical success rate and provides good 
short-term clinical results. Primary patency rates at 12 months are low 
(14-25%) due to a relatively rapid recurrence of stenosis/occlusion 
(13). However, with multiple, subsequent re-interventions good long-
term, symptomatic relief can be achieved with 2-year cumulative 
patency rates of 70-100% (14). PTA of CVSO requires high-pressure 
balloons with typical diameters ranging from 10 to 16 mm. Prolonged 
(>10 min) and repeated dilations are usually necessary. Elastic recoil 
is a commonly encountered problem, reported in as much as 64% of 
CVSO PTAs. In such circumstances, stent placement is a viable option. 
New results indicate that nitinol stents may be superior to Wallstents 
in the treatment of these resistant lesions with primary patency rates 
at 12 months of 67% compared to less than 31% (15). As with regular 
PTA, re-stenosis and multiple, subsequent re-interventions are the 
rule more than the exception. Whenever stenting is opted for, careful 
planning of the placement of the stent is important. Bridging of a 
patent jugular vein or the contra-lateral brachiocephalic vein should 
be avoided if possible. The former, as it might be used for placement 
of a permanent central catheter at a later occasion and the latter, 
when the contra-lateral upper extremity has not yet been used for 
acquiring vascular access. Treatment with endovascular irradiation or 
stent grafts does not prolong patency.
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Special Session
Paediatric Intervention
1503.1
Renal interventions

E. Alexopoulou, V. Nikolaou; 
2nd Radiology Dept., Attikon University Hospital, Athens, Greece.

Learning Objectives 
1. To review the etiology of renal artery stenosis in children.
2. To review indication, technique and results of RPTA in pediatric 
patients.

3. To review indication, technique and results of nephrostomy in 
children.

Percutaneous nephrostomy:
It is a common procedure in children. The main indications to perform 
the technique in children are: i) evaluation of the level of urinary tract 
obstruction, ii) decompression of a dilated collecting system, iii) 
treatment of infectious collecting system, and iv) access for further 
interventional radiological procedures.
It is always done under u/s guidance. The puncture site is 
posterolaterally, below the 10th rib (to avoid the lung and the pleura). 
We prefer a subcostal approach rather than an intercostal in order to 
minimize patient’s pain. We should always avoid the direct puncture 
of the renal pelvis because of the high risk of urinary leakage and 
vascular injuries. Colour Doppler would be helpful to avoid intrarenal 
vessel’s puncture. Antibiotic administration is necessary.
When we deal with a simple nephrostomy, puncture of a lower pole 
calyx is sufficient, whereas puncture of a middle or even better upper 
pole calyx is indicated when further intervention is considered. If 
distension of the pelvicalyceal system is inadequate, direct puncture 
of the renal pelvis with a small (22 gauge) needle and saline injection 
could be performed in order to dilate the collecting system. The 
sizes of the pigtail catheters we use for drainage are 5-6F in young 
infants and 8F in older children. Instead of the standard nephrostomy 
technique, a two step technique with the use of a sheathed needle 
system can be used in young infants because the infantile renal 
parenchyma can be tough and unyielding and the neonatal kidney 
is poorly fixed in the retroperitoneum.
Obstructed uropathy in transplanted kidney is one more indication 
for percutaneous nephrostomy. In this case, puncture of an anterior 
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calyx is the best way to place through the nephrostomy tube as it 
minimizes the renal parenchyma damage and facilitates manoeuvres 
for further interventions.
U/S guidance can be also used for drainages of fluid collections in 
post transplanted and native kidneys as well as in big renal cysts.
Renal artery PTA in children:
The causes of renovascular hypertension (RVH) in children are 
different from those in adults. In particular, atherosclerosis, which 
is the commonest cause for RVH in adults, is very rare in children. 
Fibromuscular dysplasia (FMD), which is unusual in adults, is 
the commonest aetiology of RVH in children. Other, more rare 
diseases responsible for RVH are neurofibromatosis type 1, Williams 
syndrome and Takayasu disease, whereas mid aortic syndrome, 
radiation therapy, trauma, congenital rubella infection, idiopathic 
hypercalcemia of infancy, Kawasaki disease, tuberous sclerosis 
complex and mucopolysaccharidosis type 1-H are extremely rare 
causes. It should be noticed that renal artery stenosis may be due 
to renal artery encasement in abdominal neuroblastoma or kidney 
transplantation.
The diagnostic approach includes several investigations to exclude 
common reasons for secondary hypertension, such as renal scars 
or glomerular disease. When an elevated supine peripheral plasma 
renin activity is detected, there is a strong suggestion for RVH. In 
these cases, renal vein renin sampling and diagnostic renal DSA 
should be performed. Renal vein renin sampling seems to be more 
useful in children because their arterial disease is more often bilateral 
and segmental. Although CTA and MRA can be used to evaluate 
suspected RVH in adults or older children, none of these techniques 
are sufficient to evaluate very small renal arteries in infants and young 
children or renal artery branches generally. Radionuclide studies with 
captopril are also of dubious value.
During diagnostic renal DSA, the abdominal aorta and the origins of SMA 
and celiac axis should be also checked with PA and lateral projections, 
respectively. The iliac vessels should be included in the aortogram 
as well (in case a surgical revascularization with autotransplantation 
is considered). Other arterial territories may need to be imaged, 
depending on the underlying diagnosis or syndrome. Oblique 
aortograms for the visualization of the origins of the renal arteries are 
helpful because quite often a renal artery spasm happens after selective 
catheterization simulating a stenosis. During aortogram, the number 
and the configuration of renal arteries are evaluated.
The treatment of RVH requires a multidisciplinary approach and the 
decision is made on the patient’s age, size, underlying diagnosis, the 
number and location of lesions and the technical difficulty. Medical 
treatment may be the best option, especially when hypertension 
seems to improve with time. But when two or more drugs are required 
to control the blood pressure, or when severe side effects from the 
medication appear, then a surgical or a radiological intervention 
should be considered.
Surgical approach includes various methods of revascularization 
plus partial or total nephrectomy, when necessary. Surgical 
revascularization may be difficult in young children with multiple 
vessels disease; grafts can become narrowed, due to stretching or 
neointimal hyperplasia, requiring reoperation. Graft avulsion from 
the aorta has also been reported (due to child’s growth). For all these 
reasons it seems prudent to postpone surgery, gaining time by the 
use of interventional radiological procedures.
Renal artery angioplasty attempts to normalise the blood pressure, or at 
least decrease the number and/or the dose of antihypertensive drugs. It 
is also a repetitive technique and even if surgery is eventually required, 
at least the child will have grown, making surgery easier with more 
durable results. In cases with FMD (in the main artery or branches) and in 
postsurgical stenosis, angioplasty seems to be the method of choice.
In older children, for renal artery PTA in the main branches standard 
angioplasty balloons are used, as in adults. Coronary artery 
angioplasty balloons are required for the main renal artery stenosis 
in very young children and branch stenoses in any age children. 

Technical success varies and is reported in about 90% of cases. About 
25% of children will stop the drug therapy, while in 60% the number 
of drugs will be reduced. Restenosis occurs usually within 1 year (in 
less than 25% of cases), requiring repeated angioplasty.
Stenting is indicated when balloon angioplasty fails because of 
elastic recoil of the stenotic segment or when there is a dissection 
which cannot be repaired by balloon reinflation. It is also indicated for 
recurrent stenosis. Balloon-expandable stents should be preferred 
in children because they can be post-dilated to some extent in the 
future as the patient grows. Covered stents may be used for the 
treatment of renal artery rupture, aneurysms or pseudoaneurysms, 
but unfortunately these have limited potential for subsequent 
dilatation. Long term results of renal artery stenting in children are 
not yet sufficiently known, although limited reports suggest good 
results after stent placement. A recent study by R. Shroff et al (2006) 
reports a high restenosis rate of 37% after stenting. Coronary type 
stents seems to develop early and severe instant stenosis.
Potential complications of post balloon angioplasty are arterial spasm 
(the commoner), renal artery dissection (with consequent haemorrhage 
or renal artery stenosis), renal infarction and arterial rupture.
So, in conclusion, interventional radiological procedures are useful 
when treating children with RVH. Diagnostic angiography should 
always be performed because it provides important information 
for diagnosis and treatment. Balloon angioplasty and stenting may 
decrease the burden of drug therapy and/or delay or forestall the 
need for complex surgery.
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1503.2
Venous access in children

D. J. Roebuck; 
Radiology Department, Great Ormond Street Hospital, London, United 
Kingdom.

Learning Objectives 
1. To review the main cause for venous access in children.
2. To give the technical specificity in children.
3. To update on results and complications.
Venous access is a crucial part of modern paediatrics. Interventional 
radiology (IR) techniques permit safe and reliable central venous 
access for blood sampling, physiological monitoring, haemodialysis 
(HD) and infusion of fluids, blood products, parenteral nutrition (PN) 
and various drugs. Venous access is now the most frequent procedure 
performed in many paediatric IR departments.
Peripherally-inserted central venous catheters (PICCs)
These devices range in diameter from 0.7 to 2 mm (2 to 6 Fr). They 
are inserted after peripheral venous puncture. The usual puncture 
site is in the upper limb where superficial (basilic or cephalic) or deep 
(brachial) veins may be used. Less commonly, the great saphenous 
vein is used for PICC insertion. The tip of the PICC is left in a central 
position where possible. Access to the peripheral vein may be 
by blind cannulation or with image guidance using ultrasound 
or occasionally venography. Where possible, the PICC should be 
advanced using fluoroscopic guidance. PICCs are appropriate when 
the expected duration of treatment is between about one week and 
a few months.
Non-tunnelled central venous catheters (CVCs)
Non-tunnelled “short” CVCs are widely used in anaesthesia and 
intensive care. These catheters are usually 1.3 to 1.7 mm in diameter (4 
or 5 Fr). Larger CVCs are required for short-term HD, plasmapheresis or 
stem cell harvest. They are inserted directly over a guidewire, usually 

following puncture of an internal jugular (IJV) or common femoral 
vein. These CVCs become infected quite easily, and when duration of 
use of more than about seven to ten days is anticipated, a tunnelled 
device or PICC may be more appropriate.
Tunnelled central venous access devices
Hickman (Broviac, Leonard) catheters have one to three lumens, and 
range in diameter from 0.9 to 4.0 mm (2.7 to 12 Fr). Most tunnelled 
(long-term) HD catheters are similar in design, but have two lumens 
with offset openings to prevent recirculation of blood during dialysis. 
Venous port devices are totally implanted: the venous catheter 
is connected to a subcutaneous reservoir, which is covered by a 
silicone membrane. The reservoir is accessed percutaneously by 
puncture of the membrane with a non-coring (Huber) needle as 
required. Port devices are preferable for most children who require 
only intermittent access as they are less restrictive of activities such 
as bathing and swimming and are less likely to become infected than 
Hickman catheters. They are, however, less suitable for children who 
cannot cope with regular needling of the reservoir.
Catheter diameter
Selection of the most appropriate catheter diameter is very important 
in children. Various factors must be considered, including the size of 
the child and the indications for insertion. HD catheters need to be 
relatively large (2.5 to 4 mm) to allow for sufficiently high flow rates 
for successful dialysis. Catheters used for PN should also be as large 
as possible to allow for the rapid administration of viscous infusions. 
For other indications, the size of the catheter should be smaller in 
children than adults because the risk of complications, including 
thrombosis of the superior vena cava, is greater with larger sizes. 
We rarely insert catheters larger than 1.4 mm (4.2 Fr) in premature 
babies (<3 kg). In children older than one year (roughly >10 kg), we 
usually use 2.2 mm (6.6 Fr) or similar diameter catheters. The largest 
diameter catheters that we routinely use in children, except for HD, 
are 3.2 to 3.3 mm (9.6 to 10 Fr).
Access sites
The internal jugular veins (IJVs) are the best first choice for most 
CVCs in children because they are easy to puncture with ultrasound 
guidance with a very low risk (probably <0.1%) of pneumothorax or 
haemothorax. The risk of permanent venous occlusion following CVC 
insertion seems to be much greater in children than in adults. The 
probability and severity of the consequences of venous occlusion are 
probably less for the IJVs than for the subclavian or femoral veins. 
This is especially important in children who have chronic renal failure 
or who are dependent on PN. Other conventional puncture sites for 
central venous access include the external jugular (EJV), subclavian 
and common femoral veins. Each has advantages and disadvantages. 
The EJVs may be punctured with or without US guidance and may 
be quite large when the ipsilateral IJV is occluded. It is occasionally 
difficult to advance a catheter into the central veins from an EJV when 
the angle of its junction with the subclavian vein is unfavourable and 
fluoroscopy may be helpful.
In children, the subclavian veins can be punctured from either a 
supraclavicular or infaclavicular approach using ultrasound guidance. 
This may be appropriate when the IJVs are occluded or needed for 
other purposes. Because the subclavian veins can be punctured from 
a very lateral skin entry position, they are often used in children with 
a tracheostomy in an attempt to reduce the risk of CVC infection. The 
common femoral veins are usually easy to puncture, and so are often 
used in neonates and infants in intensive care units. Although the 
femoral approach is convenient, especially in emergencies, it carries 
significant disadvantages. Non-tunnelled femoral CVCs by definition 
emerge in the nappy (diaper) area and are therefore difficult to keep 
clean. Immediate complications are unusual and lower limb swelling, 
when it occurs, is usually transient. However, femoral CVCs commonly 
cause permanent iliofemoral venous occlusion in neonates and 
infants and this may lead to symptomatic venous insufficiency 
or difficult venous access later in life (for example in children who 
require repeated right heart catheterisation).



Copenhagen 2008
223Special Sessions and Foundation Courses

Cardiovascular and Interventional Radiological Society of Europe

Unconventional central venous access
Because venous occlusion is common in chronically ill children, 
particularly those who need HD or PN, difficult central venous 
access constitutes a large part of paediatric IR practice. Various 
unconventional puncture sites may be used. Our preferred approach 
is to use one of the brachiocephalic (innominate) veins, which often 
remain patent even when the ipsilateral IJV and subclavian vein are 
occluded. It is usually easy to see these veins with ultrasound and 
puncture them from a supraclavicular approach. Although it might 
be considered risky to access these veins directly, we have had no 
technical complications in >150 procedures in children of all ages.
Collateral neck veins, particularly the jugular arch and anterior jugular 
veins, tend to become prominent when there is obstruction of both 
IJVs and can be used to access the superior vena cava (SVC). Similarly, 
the obturator vein enlarges when the common femoral and external 
iliac veins are occluded. This vein can be punctured in the adductor 
compartment of the thigh and used to reach the inferior vena cava 
(IVC) via the internal and common iliac veins. The obturator vein 
is particularly useful when a large sheath is required for venous or 
cardiac intervention because it runs a very straight course between 
the puncture site and the IVC.
When access at these sites is not successful, we attempt to recanalize 
occluded veins (see below) before proceeding to IVC access, which 
can be regarded as a last resort. Ultrasound-guided puncture of 
a middle hepatic or right hepatic vein provides easy access to the 
IVC and is often useful for cardiac interventions. Unfortunately, 
the use of this approach for tunnelled CVCs in small children (<10 
kg) is associated with a high incidence of catheter tip migration to 
the peritoneal cavity because of the short length of intravascular 
catheter. The translumbar approach is probably a better method 
in small children, but is rarely necessary. When the brachiocephalic 
veins are occluded, the SVC often remains patent due to flow from an 
enlarged azygos vein. The stump of the SVC can then be punctured 
using a combination of ultrasound and biplane fluoroscopy.
Recanalization of occluded veins
It is often possible to recanalize large veins, even when they have 
been occluded for months or years. The simplest technique involves 
puncture of a convenient vein some distance peripheral to the occluded 
segment. A dilator is then inserted and venography performed. This 
will show the peripheral end of the occlusion, and if collateral flow is 
good enough the central end will also be seen. If not, a catheter may 
be advanced to the opposite end of the occlusion through the right 
atrium. Using the venogram as a road map, the dilator and a guidewire 
are incrementally advanced through the occluded segment (“blunt 
recanalization”). Relatively stiff guidewires are required for chronic 
occlusions, but floppy-tipped wires are effective in fresh thrombus. 
Pulmonary thromboembolism is a theoretical risk, but has not been 
reported. Occasionally, the dilator tip may perforate the wall of the 
vein during unsuccessful recanalization, but this does not appear to 
cause clinically significant haemorrhage. Sharp recanalization (using 
an intravascular needle or the “wrong” end of a guidewire) can be 
attempted if blunt recanalization is unsuccessful.
Conclusion
Simple venous access comprises a large proportion of the workload 
in many paediatric IR departments. Several different devices are 
available for the various different indications for venous access. 
Children with multiple occluded veins may present challenging 
problems, but several IR techniques are available to deal with these, 
allowing a success rate of almost 100%.

1503.3
AVMs in children

A. Cahill; 
Radiology Department - 3 Fl Main, Children‘s Hospital of Philadelphia, 
Philadelphia, PA, United States.

Learning Objectives 
1. To review the most common peripheral AVM in children.
2. To give the technique and results of peripheral AVM embolization 
in children.

3. To summarize the indications and contra indications for 
embolization of peripheral AVM in children.

Arterio-venous malformations (AVMs) are the least common of all the 
vascular anomalies and are present at birth but tend to grow slowly 
with the patient manifesting often in the second and third decades.
They can occur in isolation or associated with syndromes such as 
Parkes Weber Syndrome, Sturge Weber Syndrome and the familial 
syndromes such Hereditary Hemorrhagic Telangiectasia, Osler Weber 
Rendu syndrome and Capillary Malformation- AVM syndrome. CM-
AVM syndrome is a more recently discovered syndrome associated 
with a RASA1 mutation.
AVM often demonstrates increased warmth and hyperhidrosis at 
the affected site. Uncommonly, pulses may have palpably increased 
intensity, and rarely visible pulsations and an audible bruit are observed. 
The intensity of the pulsations and warmth and associated soft tissue 
and bony hypertrophy are more likely to be present in children with AVF. 
In a small number of cases, there may be a history of repeated episodes 
of bleeding or a dental extraction with prolonged bleeding. More rapid 
growth at puberty may relate to hormonal influences. Schrobinger 
classified four stages; stage 1 - a cutaneous lesion with heat but no 
pulsatility or swelling, stage 2 - expansion with swelling and pulsatility, 
stage 3 - pain and bleeding associated with tissue ischemia and stage 4 
- stage 3 and congestive cardiac failure. Stages 3 and 4 are not reversible 
and most difficult to treat.
Depending on the type of lesion and its blood flow characteristics 
either embolotherapy and/or sclerotherapy may be indicated. In 
some cases, it may be useful to use the direct puncture technique to 
access a high flow lesion and embolize the nidus directly.
It is uncommon for a complete and lasting cure to be achieved after 
a single procedure. Most patients with AVMs require serial or staged 
treatments. Staging may be necessary for several reasons including 
long procedural time, contrast limitations and the frequency of 
residual arterial supply making recurrence more likely. Staging 
these procedures also allows time for new and recanalized arterial 
supplies to be identified and treated and helps reduce the possibility 
of overly aggressive treatment. Patients and their parents need 
to understand that a cure is often not possible and that there will 
most likely be two or three treatments before an optimal end point 
is achieved. Additionally, in some settings percutaneous therapy 
is done as a pre-operative adjunct, and sometimes more than one 
procedure is required before the definitive surgery is performed. This 
possibility, as well as the timing of the radiologic procedure relative 
to the surgical procedure, needs to be understood by the families 
and patients so that scheduling is done as effectively as possible. 
Helping patients and their families form realistic expectations of 
the procedures and their outcomes is an important part of the pre-
procedure discussions.
High-flow AVM appear poorly circumscribed and show faint, if any, 
parenchymal blush identified. No tissue enhancement is seen. Direct 
AVF components may also be identified with rapid venous shunting.
Arterial malformations are the most problematic and symptomatic 
of the vascular malformation group. In the past, the most widely 
used therapy was primary surgical excision; however, cures were 
uncommon. The best results have been seen in well-circumscribed 
superficial lesions that could be totally excised. Unfortunately, in the 
group of children with more extensive and complex malformations, 
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surgical results have been less than satisfactory. Because of their size 
and location, some arterial malformations are inoperable or require 
extensive, potentially disfiguring resection or even amputation. 
Surgical ligation of the supplying artery or arteries alone has only 
led to temporary control because interruption of the proximal 
supplying vessels inevitably results in the development of collateral 
arterial supply, which is often inaccessible to surgical ligation, and 
recurrence of the malformation. In addition, blood loss during and 
after the surgical procedure was often significant and sometimes 
fatal. However, over the past 15 to 20 years, significant technological 
advances in diagnostic and interventional radiology have created 
new treatment options, and interventional radiology has become 
an active participant in the team treating patients with vascular 
malformations. Trans-catheter embolization is now often the first 
therapeutic option and is an effective approach that can be used as a 
curative procedure or as an adjunct to a surgical resection.
The factors necessary for the safe and successful performance of 
diagnostic and interventional procedures in children are different than 
those for adults. Although most procedures involving adults can be 
performed with local anesthesia alone or with intravenous sedation, 
pediatric patients require general anesthesia (GA). In general, GA is 
preferred for long procedures, those associated with significant pain 
or discomfort, and those that are technically demanding and require 
prolonged periods of immobility. GA is also useful when monitoring 
of the airway and physiologic parameters is important, when control 
of fluid status is required, especially in small infants, and when control 
of vascular tone, blood flow, and ventilatory rate is important to the 
outcome of the procedure.
There are several important factors that should be kept in mind. 
Neonates and young infants lose body heat rapidly and require close 
attention to controlling and maintaining their body temperature. 
Warming blankets or chemical pads are frequently used and the head 
and body may be wrapped in plastic to retain body heat. Special 
padding, such as egg crate foam and gel pads and doughnuts, helps 
prevent pressure injury to skin and nerves during long procedures. 
Rigorous attention to fluid volume is essential because in the perinate 
and young infant, the extra-cellular volume is approximately 80 mL/
kg, and as a result, it does not take a lot of fluid to create volume 
overload. Indwelling bladder catheters are used to monitor urine 
output during longer cases. Pressurized systems for delivery of 
flush solution to sheaths and catheters help to control flow rate 
with flow check valves or infusion pumps. Careful attention is also 
paid to total contrast volume used, and it is important to keep and 
monitor the running total. Non-ionic contrast is the contrast of 
choice and should be the only iodinated contrast agent used in all 
children undergoing vascular interventional procedures. Although it 
is recommended that no more than a total of 5 mL/kg of intravascular 
contrast be given during an angiographic procedure, this goal may 
be impossible to achieve in certain types of vascular interventions, 
especially in neonates and small infants. The contrast issue assumes 
less importance with the availability of low or iso-osmolar non-
ionic contrast media (Visipaque). When treating extensive or life-
threatening lesions, contrast use must be weighed against other 
factors relating to the safety and welfare of the patient in order to 
determine the maximum dose in a given situation.
Embolic Agents:
Embolic agents are the agents of choice for transcatheter embolization 
and percutaneous sclerotherapy of high flow vascular malformations. 
The choice of embolic material to be used for vascular ablation is 
dependent upon multiple factors, including operator experience 
and preference, the size and type of catheter used, the desired level 
and duration of occlusion, the hemodynamics of the lesion, and the 
size and type of the lesion. Embolic materials can be classified on the 
basis of their duration of action (temporary or permanent), their site 
of action (proximal or distal), and their physical properties (liquid, 
particulate, tissue adhesive, metal).

Liquid Agents:
In the setting of high flow lesions with a vascular nidus and without 
high flow fistulous connections, liquid occlusive agents provide 
the most effective clinical outcome. These agents tend to produce 
more distal, permanent occlusion at the level of peripheral arterioles 
and capillaries, include absolute alcohol, NBCA glue and onyx. 
These liquid agents are versatile and may be delivered by either 
direct transcutaneous injection into the lesion or by transcatheter 
route. Tissue adhesives or „glues“ (isobutyl acrylate (bucrylate) 
and N-butyl cyanoacrylate (Avacryl)) are liquids until they come in 
contact with ionic solutions such as contrast, saline, or blood, which 
causes instant polymerization and formation of a solid cast of the 
vessel or malformation with complete occlusion of the lumen. The 
cyanoacrylates also generate heat during the polymerization process 
and this, in addition to a mild inflammatory response, is felt to enhance 
their angionecrotic effects. Initially, tissue adhesives were thought to 
be permanent, but it is now known that recanalization does occur. 

The use of tissue adhesives is technically demanding, expensive, and 
requires interventionists experienced with the materials to perform 
the procedure.
Onyx is a mixture of ethylene -vinyl alcohol colpolymer, dimethyl 
sulfoxide and tantalum. It is non- adhesive and precipitates as the 
dimethyl sulfoxide diffuses in the vascular system. These agents need 
to be injected slowly, increasing the procedure and fluoroscopy time 
but is highly effective in nidus obliteration and may be more effective 
than NBCA glue.
Of the liquid agents currently available, absolute alcohol is the 
one most often used. When administered intravenously or intra-
arterially, alcohol acts on the intima of the vessel and denatures the 
cellular protoplasm. The vascular wall becomes denuded, resulting 
in coagulation necrosis, formation of organized thrombus, and 
obliteration of the vessel lumen, which together result in rapid 
cessation of blood flow. Ethanol causes its damage at the capillary 
level, resulting in complete devitalization of the tissue in the 
vascular distribution of the vessel(s) treated. Extreme caution and 
superselective catheter position are essential when using alcohol. 
In addition, it is important to be aware of the fact that alcohol is 
non viscous and easily flows with blood in small and large vessels 
alike. If concentrated alcohol passes into normal collateral pathways, 
unanticipated and potentially severe complications may occur.
Particulate Agents:
Particulate agents such as polyvinyl alcohol particles or spheres (PVA), 
super absorbent polymer and Embospheres (PVA) can also be used 
in certain situations and more often in a pre-operative setting. These 
agents cannot be accurately sized to the vessel and often provide a 
more proximal occlusion allowing collateralization and subsequent 
recurrence of the high flow lesion. Collateralization in this setting 
may result in inaccessibility to the nidus for future procedures. PVA, 
as foam or in spheres, is a biologically inert substance that not only 
physically occludes vessels but also incites a mild inflammatory 
reaction that stimulates fibrosis, enhancing its occlusive properties. 
PVA is considered a permanent agent, but recanalization has been 
known to occur when vessel occlusion is incomplete. PVA particles 
range in size from 50 to 1500 µm. These agents cannot be accurately 
sized to the vessel and often provide a more proximal occlusion 
allowing collateralization and subsequent recurrence of the high flow 
lesion. Collateralization in this setting may result in inaccessibility to 
the nidus for future procedures.
Mechanical Devices:
Mechanical occlusion devices are also frequently used for vascular 
ablation in the pediatric population including microcoils, macrocoils 
and detachable balloons that can be used alone or in combination 
with particulate matter. However, coils are infrequently used because 
of the propensity for a more proximal occlusion and ultimate 
recanalization. Detachable balloons were introduced in 1974 and 
have been used to treat carotid-cavernous fistulae, head and neck 
aneurysms, and AVF. Detachable balloons are now available and, 
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although useful in specific situations, are rarely used. In general, 
mechanical devices tend to produce a proximal occlusion and are 
not used alone for treatment of AVM therapy because they act in 
a fashion similar to proximal arterial ligation with occlusion of the 
artery at the site of deposition like a surgical ligature.
1. Mulliken JB, Glowacki J. Classification of pediatric vascular lesions. 
Plast Reconstr Surg 1982; 70:120-1.

2. Vikkula M, Boon LM, Mulliken JB. Molecular genetics of vascular 
malformations. Matrix Biol 2001; 20:327-35.
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arteriovenous malformation, a new clinical and genetic disorder 
caused by RASA1 mutations. Am J Hum Genet 2003; 73:1240-9.

4. Do YS, Yakes WF, Shin SW, et al. Ethanol embolization of 
arteriovenous malformations: interim results. Radiology 2005; 
235:674-82.

5. Burrows PE, Laor T, Paltiel H, Robertson RL. Diagnostic imaging in the 
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Update in the intra-arterial therapy of HCC
1504.1
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Learning Objectives 
1. To describe the main technical aspects of radioembolisation with 

Yttrium 90.
2. To analyze the indications for treatment and the role of 
radioembolization with respect to other treatment modalities.

3. To report the results from the available literature from the 
personal experience.

Primary hepatic tumors, mostly hepatocellular carcinoma (HCC), are 
the fifth most common cause of cancer-related deaths. Similarly, the 
presence of synchronic or metachronic liver metastases from different 
tumors (colorectal, pancreas, breast, etc) decreases significantly the 
probability of survival. In early stages, surgical techniques, mainly 
hepatectomy or liver transplantation (for primary tumors), can offer a 5 
year survival in more than 70% of the cases. However, surgery can be 
performed in only a minority of them. For this reason, other therapeutic 
strategies such as the administration of intravenous chemotherapy or 
the performance of percutaneous procedures are actively investigated 
and clinically established as an effective alternative, not only to obtain 
palliation, but also to put patients as surgical candidates.
The hepatic artery, with branches to the gallbladder, duodenum and 
stomach, provides up to 20% of the required blood supply to the 
normal liver. However in the presence of tumor growth in the liver, the 
hepatic artery is the main supply of blood, between 80-100%. Since 
liver neoplasms are mostly (almost exclusively in nodules bigger than 
3 mms) supplied by the hepatic artery, any administration from this 
access may target the tumor avoiding major damage of the healthy, 
non tumoral, parenchyma.
Radioembolization (RE) refers to the delivery of microspheres loaded 
with radioactive isotopes into the arteries feeding liver tumors. 
Microspheres become embolized in the microvasculature where beta 
radiation emitted by Yttrium-90 (90Y) provides a local radiotherapeutic 
effect. Because of the difference in the arterial blood supply to the tumors 
and the non-tumoral parenchyma, a larger proportion of microspheres 
become embedded in the tumoral vasculature.

As in many other therapeutic initiatives, the implementation of 
RE requires a multidisciplinary approach where specialists from 
different fields (Medical Oncology, Surgery, Hepatology, Nuclear 
Medicine, Radiology and Radiation Oncology) give their expertise 
and knowledge with the aim of increasing its accuracy and efficacy 
and, at the same time, decreasing its possible morbidity.
Inclusion criteria include primary and metastasic liver tumors in 
patients with preserved liver function (Bilirrubin <3 mg/dL) and with 
minor or absent extrahepatic tumor involvement. While the normal 
liver is able to tolerate excessive exposure to toxic agents, such as 
alcohol and chemotherapy, a liver with a pre-existing damage, 
such as cirrhosis, has a poor reserve for additional toxic chemical or 
radiation insults.
In order to perform any kind of therapeutic trans-arterial procedure in 
the liver in a safe and efficient manner, it is essential to be acquainted 
with the hepatic arterial anatomy. This is particularly true when 
performing intra-arterial brachytherapy as infusion of radioactive 
microspheres (radioembolization) in unrecognized collateral vessels 
may result in gastrointestinal ulceration, pancreatitis, cholecystitis, 
skin necrosis and other non-target radiation complications. The 
treatment protocol starts then with an initial pre-evaluation work-up 
that includes a comprehensive angiographic study with the aims of 
detecting the presence of arterial anatomical variations of the liver 
vasculature and each accessory or aberrant hepatic artery from any 
origin should be evaluated. Despite the advances in vascular imaging 
techniques (CT angiography and MR angiography), at present, there is 
no substitute for conventional digital subtraction angiography (DSA) 
as many of the small vessels are beyond the resolution capabilities of 
CTA and MRA and, furthermore, DSA not only provides anatomical 
information, but also and equally important, will allow to assess 
the flow characteristics. Nevertheless, CTA and MRA are capable of 
providing useful information prior to DSA workup. If the intended 
volume to be treated includes vessels such as, for example, the 
gastroduodenal, the right gastric, the phalciform arteries, they should 
be embolized. The morphology and characteristics of the portal 
vein, blood flow pattern as well as the existence of thrombosis or 
intrahepatic arterio-portal shunting should be carefully evaluated.
During the angiographic evaluation, and for a better plannification 
of the treatment, once we have selected the most adequate vascular 
place from which the radiospheres will be deployed, we make a 
pretreatment evaluation by injecting Albumin Macroaggregates 
labeled with an inert istope (Tc99). Immediately after, we then 
perform several Nuclear Medcine studies (including SPECT) with 
which we analyze the possible didtribution that Y90 will have the 
day of the treatment. The aim is to measure the degree of hepatic 
shunt to the lung, to detect any possible further misplacement of 
microspheres in the gastrointestinal tract and to evaluate the relative 
amount of activity going to the liver tumor and the non-tumoral liver. 
Dose calculation is performed, in our institution, with a modified BSA 
(Body Surface Area) model. Dose is reduced with lung shunting of 10-
20% and the treatment is contraindicated if it exceeds 20%.
The day of the treatment (usually 10-15 days after the initial 
evaluation) the tip of the catheter (2.7 F in most instances) is placed in 
the same position from which the macroaggregates where injected. 
An angiographic re-evaluation is always performed with the aim of 
detecting the appearance of any „new“ vessel that, from the hepatic 
artery, may feed the gastroduodenal tract.
Post-procedural follow-up of the patient to assess any treatment-
emergent side effects and tumor response is conducted at 30 days and 
then at 2- to 3-month intervals thereafter. Other than mild to moderate 
constitutional symptoms, the side effects of radioembolization include 
non-target radiation, radiation pneumonitis and radiation hepatitis.
In our own series, RE displayed a strong local antitumor effect that 
resulted in tumor growth arrest in nearly all patients (90% had controlled 
disease at first evaluation and only one showed a relevant progression at 
target lesions during follow-up). As it happens with TACE/TAE, objective 
responses by volume criteria such as RECIST are more uncommon and 
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late. However, most patients progressed in the form of new nodules 
appearing within the liver. In patients receiving lobar therapy, new 
lesions appeared both in the ipsilateral and the contralateral liver lobe. 
This is consistent with the fact that only vascular lesions are targeted by 
microspheres and that the dose of radiation delivered to the nontumoral 
areas is low suggesting that patients with less advanced disease may 
benefit the most from RE. 90Y microspheres also offer an attractive 
alternative in the available therapies for extended liver disease. Given 
careful patient selection and proper angiographic technique, the 
therapy offers patients a minimally invasive, low-toxicity treatment with 
very favorable tumor response and potential survival benefit, even in 
the context of extrahepatic disease.
RE represents an innovative approach that has gained increasing 
awareness and clinical use over the past 5-10 years. The minimal 
toxicity of radioembolization and the ability to discharge the patient 
on an outpatient basis make the therapy an attractive alternative in 
the treatment of primary and metastatic liver malignancies. Patients 
are able to resume normal activities shortly following treatment, with 
minimal side effects, in contrast to the post-embolization syndrome 
often associated with current chemoembolic techniques.
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Evidence for drug eluting beads
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Learning Objectives 
1. To discuss indications and contraindications of DEB.
2. To analyze the results of multicenter or single center trials with 
DEBs in HCC.

3. To compare the results with the results of other types of 
embolization for HCC.

HCC remains one of the most lethal cancers in the world.
Hepatocellular carcinoma (HCC) is a major health problem, as 
evidenced by its high incidence worldwide, the dismal prognosis for 
untreated patients, and its difficult clinical management at the time 
of diagnosis. Surgical resection radiofrequency ablation and liver 
transplantation offer the only chance for a cure; however, tumors in 
most patients are unresectable at presentation.
For patients with intermediate or advanced HCC, transarterial 
chemoembolization (TACE) is the recommended treatment. TACE is 
a therapy that combines the local delivery of chemotherapy with the 
induction of tumour ischemia through obstruction of the feeding 
vessels. Recently two randomized controlled trials (RCTs), conducted 
in Europe and Asia, showed an increased survival for patients 
treated by embolization with an emulsion of a chemotherapy agent 
and iodized oil when compared to conservative treatment. Llovet 
et al. reported 1 and 2 year survival probabilities of 82 and 63%, 
respectively. Lo et al. found significant improvement in survival for 
Asian HCC patients treated by chemoembolization. A systematic 
review and meta-analysis of randomized clinical trials for unresectable 
HCC has shown a survival benefit for chemoembolization compared 
to controls. These results provide evidence that chemoembolization 
should be considered as the standard treatment for unresectable 
hepatocellular carcinoma patients.
The Drug-Eluting Bead (DEB) is a novel agent for chemoembolization 
with a unique availability to load doxorubicin. In vitro data has 
shown a slow release of doxorubicin over time with a decreased 
systemic blood serum level and an increased tumor tissue level of the 
chemotherapeutic agent. In a recent animal study, hepatic arterial 
embolization with DEB was shown to be safe and well tolerated.
During the last 2 years, four pilot studies evaluated the safety and efficacy 
of DEB-TACE. Poon et al evaluated patients with incurable HCC and 
Child-Pugh class A cirrhosis in a phase I/II trial. Two courses of TACE using 
DEB were given at an interval of 2 months and tumour response was 
assessed by computerized tomography scan. The phase I trial was a dose-
escalating study starting from 25 to 150 mg doxorubicin in cohorts of 3 
patients. The 150-mg doxorubicin dose was used for the phase II study. 
Primary end points were treatment-related complications and deaths. 
Secondary end points included tumour response and pharmacokinetics 
of doxorubicin. In the phase I study involving 15 patients, no dose-limiting 
toxicity was observed for up to 150 mg doxorubicin, which was used for 
20 patients in the phase II study. The pharmacokinetic study showed a 
low peak plasma doxorubicin concentration (49.4±23.7 ng/mL), and no 
systemic toxicity was observed. The treatment-related complication rate 
was 11.4%. There was no treatment-related death. Among 30 patients 
who completed 2 courses of TACE, the partial response rate and the 
complete response rates were 50 and 0%, respectively, by response 
evaluation criteria in solid tumours (RECIST) criteria at computerized 
tomography scan 1 month after the second TACE. By modified RECIST 
criteria, taking into account the extent of tumour necrosis, 19 (63.3%) 
patients had a partial response and 2 (6.7%) had a complete response.
Varela et al evaluated the safety, pharmacokinetics and efficacy of 
transarterial chemoembolization using drug eluting beads (DEB). 
Twenty-seven Child-Pugh A cirrhotics (76% male, 59% HCV) with 
untreated large/multifocal HCC received chemoembolization with 
doxorubicin loaded DEBs at doses adjusted for bilirubin and body 



Copenhagen 2008
227Special Sessions and Foundation Courses

Cardiovascular and Interventional Radiological Society of Europe

surface (range: 47-150 mg). Clinical and analytical data were recorded 
at 24 and 48 h, 7, 14 and 30 days after first and second TACE. Response 
rate was assessed by CT at 6 months. Blood samples were obtained in 
13 patients at 5, 20, 40, 60, 120 min, 6, 24, 48 and 168 h to determine 
doxorubicin Cmax and AUC. DEB-TACE was well tolerated with an 
acceptable safety profile. Two cases developed liver abscess, one 
leading to death. Response rate was 75% (66.6% on intention-to-
treat). Doxorubicin Cmax and AUC were significantly lower in DEB-
TACE patients (78.97±38.3 ng/mL and 662.6±417.6 ng/mLmin) than 
in conventional TACE (2341.5±3951.9 ng/mL and 1812.2±1093.7 
ng/mLmin, p=0.00002 and p=0.001, respectively). After a median 
follow-up of 27.6 months, 1- and 2-year survival is 92.5 and 88.9%, 
respectively. Chemoembolization using DEBs is an effective 
procedure with a favorable pharmacokinetic profile.
Malagari et al conducted an open-label, single-center, single-
arm study including 62 cirrhotic patients with documented single 
unresectable HCC. Mean tumor diameter was 5.6 cm (range, 3-9 cm) 
classified as Okuda stages 1 (n=53) and 2 (n=9). Patients received 
repeat embolizations with doxorubicin-loaded beads every 3 months 
(maximum of three). The maximum doxorubicin dose was 150 mg 
per embolization, loaded in DC Beads of 100-300 or 300-500 microm. 
Regarding efficacy, overall, an objective response according to the 
European Association for the Study of the Liver criteria was observed 
in 59.6, 81.8, and 70.8% across three treatments. A complete response 
was observed in 4.8% after the first procedure and 3.6 and 8.3% 
after the second and third procedures, respectively. At 9 months a 
complete response was seen in 12.2%, an objective response in 80.7%, 
progressive disease in 6.8%, and 12.2% showed stable disease. Mean 
tumor necrosis ranged from 77.4 to 83.9% (range, 28.6-100%) across 
three treatments. Alpha-Fetoprotein levels showed a mean decrease 
of 1123 ng/ml (95% CI=846-1399; p=3 x 10(-11)) after the first session 
and remained stable after the second and third embolizations (42 
and 70 ng/ml decrease, respectively). Regarding safety, bilirubin, 
gamma-glutamyl transferase, aspartate aminotransferase, alanine 
aminotransferase, and alkaline phosphatase showed only transient 
increases during the study period. Severe procedure-related 
complications were seen in 3.2% (cholecystitis, n=1; liver abscess, 
n=1). Postembolization syndrome was observed in all patients. We 
conclude that hemoembolization using doxorubicin-loaded DC 
Beads is a safe and effective treatment of HCC as demonstrated by 
the low complication rate, increased tumour response, and sustained 
reduction of alpha-fetoprotein levels.
Lammer, Stadler et al reported a pilot study with 30 patients. HCC 
diagnosis was confirmed by biopsy in 27 patients (90%) and by a 
combination of one positive imaging technique associated with an 
α-fetoprotein concentration higher than 400 ng/ml in 3 patients 
(10%). Twenty-three patients (77%) had underlying cirrhosis. The 
origin of liver disease was chronic alcohol abuse (15 patients, 50%), 
unknown (11 patients, 37%), hepatitis C (2 patients, 7%), both 
alcoholism and hepatitis C (1 patient, 3%) and hepatitis B (1 patient, 
3%). Twenty-six patients (87%) had hepatic cirrhosis (class Child-Pugh 
A) and 4 patients (13%) had class Child-Pugh B. Fifteen (50%) patients 
had multinodular HCC and fifteen (50%) patients had solitary HCC. 
When the catheter was in place within the artery feeding the tumor, 
two vials (one vial of 300-500 μm followed by one vial of 500-700 
μm) of DC Bead (Biocompatibles UK Ltd, Surrey, England) loaded 
with doxorubicin (Adriblastin®) were infused into the artery. Patients 
received doxorubicin at a dose adjusted to bilirubin concentrations 
(serum bilirubin <1.5 mg/dl, doxorubicin 75 mg/m2; serum bilirubin 
1.5-3 mg/dl, doxorubicin 50 mg/m2). The median follow-up time to 
assess the clinical status of the patients was 11.6 months (range, 5.6-
13.9). Mild symptoms of post-embolization syndrome were reported 
in 66.6% of the patients. Serious adverse events were reported 
in three patients (10.3%) and one of them died due to this event. 
Objective response of the tumour was observed in 40 (RECIST) and 
44% (EASL), respectively, of the treated population. Progressive 
disease was observed in 40%. It was a result of new tumours rather 

than an increase in the size of the target tumours. The mean survival 
time was 376 days, and the survival rate was 90%.
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1504.3
Follow-up imaging after intra-arterial therapy with new agents

P. L. Pereira; 
Diagnostic and Interventional Radiology, Eberhard Karls University of 
Tübingen, Tübingen, Germany.

Learning Objectives 
1. To discuss the differences in imaging of HCC after intrarterial 
therapy with new agents.

2. To discuss the follow-up schedule and imaging techniques used.
3. To analyze the imaging findings of treated HCCs with different 
imaging techniques.

Interventional oncological procedures have gained an increasingly 
important role in the treatment of primary liver malignancies. However, 
only liver resection for capsular lesions and percutaneous radiofrequency 
(RF) ablation for early hepatocellular carcinoma (HCC) are considered 
curative therapies for primary liver cancer. Liver transplantation remains 
the optimal therapy by treating the tumour as well as the underlying 
cirrhotic disease. However, only a few patients fulfil the criteria of 
resectability or RF ablation for curative approach. For more advanced 
HCC, a variety of transarterial chemoembolisation (TACE) techniques 
have been developed since the first transarterial approach in the early 
80s. Until recently, intraarterial options for the treatment of HCC have 
been for the most part limited to TACE. TACE was usually performed 
by injecting a mixture of iodized oil (Lipiodol) as an anticancer drug 
followed by occlusion with particles. The degree of lipiodol retention 
within the lesion as shown by native CT images predicts the outcome of 
therapy. At least, complete and homogenous retention of lipiodol was 
associated with a good response to TACE.
Over the past years, new transarterial approaches include 
radioembolisation and intraarterial chemoembolisation with drug eluting 
beads. Radioembolisation with microspheres represents one of the new 
emerging arterial techniques for the treatment of liver malignancy that 
cannot be resected by surgery or ablated by RF. This technique involves 
arterial administration of micron-sized radioactive particles featuring a 
beta emitter, 90yttrium. Once this particles lodge in the arterioles, they 
induce a necrosis via a radiotherapeutic effect in an area of tissue of 
approximately 1 cm. Consequently, given the combination of radiation 
and embolisation, the imaging findings may differ from those seen 
with TACE. On the other hand, new chemoembolisation techniques use 
different types of microspheres with drug-eluting capabilities that may 
offer the possibility of a more precise controlled release of the anticancer 
agent into the tumour tissue. The potential benefit of these so-called 
beads is supposed to be a sustainable release of chemotherapeutic drug 
over time with additional a greater effect on tumour kill.
Parallel to the development of interventional therapies, imaging plays 
a key role for the therapeutic decision, further in determining if the 
treated lesion is completely ablated and at least for post-treatment 
follow-up. Monitoring and post-treatment imaging are of particularly 
importance, since in case of incomplete tumour necrosis, intraarterial 
therapy can be repeated.
Imaging after intraarterial therapy includes immediate, delayed and 
follow-up examinations. Immediate post-procedural imaging should 
demonstrate the direct effects of intraarterial therapy (e.g. diffusion 
of injected drugs), angiographic pattern of tumor vascularisation 
after embolisation as well as immediate complication relating to 
the intervention. Delayed imaging should recognize extent of drug 
diffusion, first signs of tumour devascularisation and deferred treatment-
related complications e.g. abscess, bilomas, infarct, cholecystitis and 
malperfusion. Follow-up imaging should assess the safety/tolerability of 
the therapy, the effectiveness of intraarterial therapy and should detect 
local tumour progression as well as new intrahepatic lesions or distant 
malignancy. Mid term tumour response is based on morphological 
changes and tumour enhancement. To evaluate tumour response 
standardisations should use RECIST and/or modified RECIST according 
to EASL. EASL criteria take into account the extent of tumour necrosis 

as generally reflected by non enhanced areas. Methods for assessing 
treatment response following oncological therapies continue to 
develop. Although tumour size and size changes at follow-up remains 
an important standard of reference, surrogates for assessing treatment 
efficacy should be adopted. Beside morphological criteria like time to 
progression, duration of response, and disease free survival, more recent 
imaging modalities are based on functional (reduce metabolic activity 
on PET-CT imaging) or perfusion (reduced perfusion on dynamic MRI, 
DWI-ADCs) criteria.
In the case of HCC, detection of residual tumour tissue or local tumour 
progression is facilitated by the typical hypervascular pattern of this 
liver neoplasm. CT is considered the standard imaging technique in 
evaluating the therapeutic effect of intraarterial therapies. Thus, on 
CT imaging, complete tumour response can be demonstrated by lack 
of enhancement of tumour stroma after contrast medium injection; 
in average within 1 month after therapy. Residual tumour tissue is 
reliably depicted against the unehanced areas of coagulation necrosis 
as an enhanced lesion in the arterial phase. Contrast-enhanced color 
Doppler ultrasonography can be used to monitor tumour response. 
On MR imaging, lack of enhancement in T1-weighted gadolinium-
enhanced images shows necrotic areas, whereas signal changes in T2-
weighted sequences depend on water content of the lesions. Complete 
response is generally defined through an increased signal on T1-images, 
decreased signal on T2-images and a lack or minimal enhancement on 
post-gadolinium images. Persistent enhancement of HCC in the 4 weeks 
after therapy reflects residual viable tumour whereas enhancement 
after more than 4 weeks may be defined as local tumour progression.
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Special Session
Management of non-aortic abdominal aneurysms
2102.1
Coeliac/SMA aneurysms: embolization, surgery, stents or 
nothing

C. Vignali; 
Oncology, Transplants, Cisanello, Pisa, Italy.

Learning Objectives 
1. To review the indications for treatment in case of Coliac/SMA 
aneurysm.

2. To describe techniques of embolization, stenting and surgery.
3. To review the results of embolization, stenting and surgery.
Aneurysmal degeneration of the visceral branches of the abdominal 
aorta is a rare and potential life-threatening disease; previously 
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considered uncommon, it is now being diagnosed with increasing 
frequency, a fact that reflects the routine use of computed 
tomography, magnetic resonance imaging, and ultrasonography. 
Cross-sectional imaging can help exclude aneurysm rupture, 
which requires emergent treatment. Most importantly, radiologic 
examination can help determine the extension of the collateral blood 
supply to the vascular bed distal to the aneurysm, information that is 
essential prior to any endovascular treatment.
The goal of aneurysm repair is to prevent aneurysm expansion and 
rupture. In fact, though spontaneous thrombosis of these aneurysms 
has occasionally been reported, mortality is more than 90% if they 
are managed conservatively.
Treatment is mandatory in patients with a symptomatic aneurysm 
or contained rupture, whereas in case of asymptomatic lesions, 
indications for treatment are still a matter of debate. For example, 
the following asymptomatic lesions may warrant intervention: (1) 
splenic artery aneurysms in patients with the potential to become 
pregnant or requiring liver transplantation, (2) hepatic aneurysms 
in patients with polyarteritis nodosa or fibromuscular dysplasia, (3) 
Coeliac or Superior mesenteric artery aneurysms greater than 2.0 cm 
in diameter, and (4) Coeliac/SMA pseudoaneurysms (particularly in 
patients with pancreatitis).
Visceral artery aneurysms and pseudoaneurysms have been 
historically managed with open surgical intervention. Indeed, the 
mortality rate at surgery has been quoted as being up to 56% and 
surgical treatment of symptomatic aneurysms is associated with 
20-30% reported morbidity rates, compared to 0-5% in elective 
conditions. Re-bleeding can occur post-operatively in 6-10% of 
surviving patients. Lately, endovascular approaches have been 
introduced as an alternative to conventional open surgery with the 
benefit of low procedural morbidity and mortality and 80-100% 
reported technical success rates, being particularly appealing in 
symptomatic patients.
Endovascular techniques include intra-arterial embolization or 
stent-graft placement, the choice being mainly based on anatomical 
criteria. For example, when dealing with splenic artery aneurysms, 
stent-graft exclusion could be carried out if the tortuosity of the 
artery is not extreme, whereas proximal and distal coil embolization 
is preferable in the proximal and middle third of the artery, preserving 
the short gastric arteries to feed the spleen.
The technique of coil embolization varies according to the aneurysm 
site and morphology. For aneurysms involving large arteries (eg, the 
splenic artery), the aneurysm can be “trapped” between coils placed 
in the patent artery distal and then proximal to the aneurysm, thereby 
eliminating both prograde flow and the potential for retrograde flow 
to the aneurysm. For aneurysms involving smaller arteries, the distal 
patent artery or its branches can be occluded with large particles, 
glue, or Onyx, eventually followed by coil placement in the larger 
proximal patent artery.
In case of saccular aneurysms, aneurysm sac can be occluded by coil 
placement; in aneurysms with narrow necks, the coils are constrained 
within the aneurysm sac by the narrow neck, whereas for wider neck 
aneurysms, a stent is first placed across the neck of the aneurysm, 
followed by the insertion of coils into the aneurysm sac through the 
interstices of the stent. Occasionally, glue or thrombin is injected into 
the coil-filled sac to hasten thrombosis.
Covered stents are reserved for those major branches (6 mm or larger 
in diameter) for which preservation of arterial perfusion is required 
(eg, hepatic or superior mesenteric artery). Limitations for stent 
placement are represented by the frequent elongation and tortuosity 
of the vessel, the possibility of concomitant obstruction of the celiac 
axis or the presence of collateral vessels.
Finally, percutaneous CT- or ultrasound-guided thrombin injection 
has been proposed after a failed endovascular approach or as an 
alternative to endovascular treatment, particularly in small peripheral 
pseudoaneurysms. It if this fails, open surgery is necessary.
Complications of endovascular repair are related to distal 

embolization and development of ischemic conditions. Moreover, 
aneurysm reperfusion is not infrequent, and follow-up surveillance 
(generally by CTA) is mandatory. To reduce the incidence of aneurysm 
recurrence or continuing expansion, care must be taken to ensure that 
any collateral vessels are angiographically identified and occluded to 
avoid the retrograde in-flow leakage.
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2102.2
Renal artery aneurysms: embolization, surgery, stents or 
nothing

P. Waldenberger; 
Institut für Radiologie, KH der Barmherzigen Schwestern Linz, Linz, Austria.

Learning Objectives 
1. To review the indications for treatment in case of renal artery 
aneurysm.

2. To describe techniques of embolization, stenting and surgery.
3. To review the results of embolization, stenting and surgery.
Visceral and especially renal artery aneurysms (RAAs) are nowadays 
being diagnosed with increasing frequency, a fact that reflects the 
routine use of CT, MR and US. Historical data suggest that RAAs 
occur in approximately 0.1% of the general population (1% incidence 
for all visceral artery aneurysms [VAAs]). About 20% of the VAAs 
get symptomatic, 80% remain silent. Recognized complications 
associated with RAAs include renovascular hypertension, renal artery 
thrombosis, and infarction from distal embolization, arteriovenous 
fistula formation and, the most dreaded risk, rupture.
Unfortunately, there remains continued controversy about the 
indications for and mode of treating RAAs. Diagnostic radiology plays 
a major role in the detection and characterization of VAAs. Advances 
in endovascular therapy have allowed interventional radiologists to 
contribute to the management of VAAs.
Accepted indications for therapy of visceral artery aneurysms are: 
size (depending on the diameter of the parent artery), location, 
growth, morphology (calcification, daughter aneurysms), aetiology 
(pseudoaneurysms), multiplicity, women in childbearing age, 
unilateral kidney, and, of course, symptomatic aneurysms and 
rupture. The mortality rate after rupture is reported in the literature 
with a range of 20-70%.
In the early days of endovascular therapy there were only pushable 
coils as an embolic agent available, and there were some experimental 
studies done with liquid agents too. The major break through came 
up with the innovation of the electrolytically and mechanically 
detachable coils. There were more sizes due to diameter and 
length of the coils available and it became a more safe procedure 
due to the fact that the coils could be retrieved at any point of the 
intervention. Different types of coils (2D, 3D, bioactive, coated, 
fibred, etc.) and detachment mechanisms rose. The stability of the 
coil-mass improved and the indications for re-interventions got less. 
Lessons learned from the methods of Interventional Neuroradiology 
(INR) of coiling intracranial aneurysms new techniques extended the 
endovascular options for wide neck RAAs and aneurysms from which 
side branches originated. Especially the re-modelling technique with 
the so-called neuro-stents (Neuroform/BSC, LEO/Balt, Enterprise/
Cordis, J&J) and the balloon-re-modelling technique extended the 
indications for endovascular therapy. As one of the benefits, there is 
no need for medication after the intervention on the one hand; on 
the other hand, there is a demand for strict follow-up examinations 
because of the possibility of coil compaction and aneurismal re-
perfusion as a result of that.
Another therapeutic option is the endovascular exclusion of RAAs 
by using stent-grafts. A relatively simple procedure, but there are 
some limitations: only side-wall aneurysms can be treated, the 
graft is mounted on a balloon-expandable stent and therefore rigid 
and there are limitations due to the lack of a variety of stent-graft 
types. There is a demand for self-expandable stent-grafts, especially 
because there is a lack of information and knowledge about the late 
out-come of patients treated with covered stents, e.g. we do not know 
too much about in-stent stenosis, vessel occlusion or thrombosis as 
late complications of this kind of therapy. Nevertheless, it is a very 
straight forward kind of procedure without touching the aneurysm 
and almost no risk of aneurismal rupture during the intervention.
Beside the immediate exclusion of the RAA there is demand for 

pre- and life long post-medication to prevent early and late stent 
thrombosis.
Recent papers are dealing with the possibility of endovascular 
embolization of RAAs with ethylene-vinyl alcohol copolymer (Onyx/
MicroTherapeutics). There are only few case-reports and one clinical 
series; it seems to be a procedure for very experienced and skilled 
interventional radiologists. As known from the INR there is also the 
possibility of re-filling of the RAAs due to some compaction.
Another option, especially for percutaneous treatment of 
pseudoaneurysms, is injection of Thrombin by direct puncture of 
the lesion. Beside the invasiveness of the procedure, there exists a 
potential risk of distal embolization of the agent.
Despite the minimal invasive character of these procedures, there are 
some possibilities of complications due to these interventions. Beside 
the known complications from the access site and the intubation of the 
renal arteries, there are specific complications for each embolic agent.
The main risk of coil embolization is the occlusion of the parent 
artery with renal infarction, coil migration, thromboembolic events 
and perforation of the RAA caused by the micro-wire, the micro-
catheter or the coils. Late complications as coil compaction have to 
be followed or treated by re-coiling.
The variety of complications of treatment of RAAs by usage of 
covered stents has been mentioned above. There is also some risk 
of vessel and aneurismal rupture due to over-sizing of the stent graft 
and some weakness of the vessel wall. Especially for emergency 
cases this treatment option should be the first choice, besides the 
possibilities of open surgery.
Embolization with liquid embolic agents should only be performed 
by very experienced interventionalists. There is a specific risk of 
peripheral embolization of the agent and parent vessel occlusion.
Beside the challenging options of endovascular therapy, there 
are some indications for open surgery and aneurismal clipping. 
Especially for RAAs with rising branches from the aneurysm and 
RAAs in bifurcated locations, there are indications for surgery. One of 
the surgical options is the open or laparoscopic nephrectomy, ex vivo 
repair of the aneurysmatic arterial segment by aneurysm resection 
and autotransplantation of the kidney.
There are other options like arterial ligation and bypass surgery 
of the renal artery, especially for the treatment of large or giant 
aneurysms. Due to the fact of the enormous complexity of these 
procedures it is clear that there is a relatively high risk of procedure 
related morbidity.
Also, there is a big variety of therapeutic options and there remain 
many questions about the intention for treatment of incidentally 
found RAAs. Especially for small aneurysms and completely calcified 
aneurysms we have to define treatment strategies. Not every “silent” 
RAA has to be treated; some can be followed by observation. But 
we have to decide for every single patient which should be the 
best medical treatment: endovascular therapy, surgical repair or 
observation. This could be some challenge, but in order to give 
recommendations we would need bigger series, but the incidence 
seems to be too low!
Treatment of RAAs should only be performed in clinical institutions 
where any kind of treatment could be offered to the patient, and it 
has to be planned in an interdisciplinary approach.
1. Bratby MJ, Lehmann ED, Bottomley J, et al. (2006) Endovascular 
embolization of visceral artery aneurysms with ethylene-vinyl 
alcohol (Onyx): a case series. Cardiovasc Intervent Radiol. 
29(6):1125-8.

2. Dib M, Sedat J, Raffaelli C, et al. (2003) Endovascular treatment of 
a wide-neck renal artery bifurcation aneurysm. J Vasc Intervent 
Radiol 14:1461-1464.

3. Chiesa R, Astore D, Guzzo G, et al. (2005) Visceral Artery 
Aneurysms. Ann Vasc Surg 19:42-48.

4. English WP, Pearce JD, Craven TE, et al. (2004) Surgical 
management of renal artery aneurysms. J Vasc Surg 40:53-60.

5. Eskandari MK, Resnick SA (2005) Aneurysms of the renal artery. 



Copenhagen 2008
231Special Sessions and Foundation Courses

Cardiovascular and Interventional Radiological Society of Europe

Semin Vasc Surg 18(4):202-8.
6. Gandini R, Spinelli A, Pampana E, et al. (2006) Bilateral renal artery 
aneurysm: percutaneous treatment with stent-graft placement. 
Cardiovasc Intervent Radiol. 29(5):875-8.

7. Henke PK, Cardneau JD, Welling TH 3rd, et al. (2001) Renal artery 
aneurysms: a 35-years clinical experience with 252 aneurysms in 
168 patients. Ann Surg 234:454-463.

8. Henke PK, Stanley JC (2003) Renal artery aneurysm: Diagnosis, 
management and outcomes. Minerva Chirurgica 58(3):305-311.

9. Hossain A, Reis ED, Dave SP, et al. (2001) Visceral Artery 
Aneurysms: experience in a tertiary-care centre. Am Surg 
67(5):432-7.

10. Klein GE, Szolar DH, Breinl E, et al. (1997) Endovascular treatment 
of renal artery aneurysms with conventional non-detachable 
microcoils and Guglielmi detachable coils. Br J Urol 79:852-860.

11. Lagana D, Carrafiello G, Mangini M, et al. (2006) Multimodal 
approach to endovascular treatment of visceral artery aneurysms 
and pseudoaneurysms. Eur J Radiol 59(1):104-111.

12. Lau KY, Wong TP, Wong WWC, et al. (2005) Transcatheter 
Embolization of Visceral Pseudoaneurysms-Technical Difficulties 
and Modification of Embolization Technique. Eur J Vasc Endovasc 
Surg 30:133-136.

13. Malacrida G, Dalainas I, Medda M, et al. (2007) Endovascular 
treatment of a renal artery branch aneurysm. Cardiovasc 
Intervent Radiol. 30(1):118-20.

14. Nosher JL, Siegel RL, Bodner L (2001) Embolization therapy. In: 
Interventional Radiology: A Multimedia Approach. Blackwell 
Science., Maldn MA, pp 69-90.

15. Nosher JL, Chung J, Brevetti LS, et al. (2006) Visceral and renal 
artery aneurysms: a pictorial essay on endovascular therapy. 
Radiographics 26(6):1687-704.

16. Parildar M, Oran I, Memis A (2003) Embolization of visceral 
pseudoaneurysms with platinum coils and N-butyl cyanoacrylate. 
Abdom Imag 28(1):36-40.

17. Pfeiffer T, Reiher L, Grabitz K, et al. (2003) Reconstruction of renal 
artery aneurysm: Operative techniques and long-term results. J 
Vasc Surg 37(2):293-300.

18. Porcaro AB, Migliorini F, Pianon R, et al. (2004) Intraparenchymal 
renal artery aneurysms. Case report with review and update of 
the literature. Int Urol Nephrol 36(3):409-16.

19. Rautio R, Haapanen A (2007) Transcatheter embolization of a 
renal artery aneurysm using ethylene vinyl alcohol copolymer. 
Cardiovasc Intervent Radiol. 30(2):300-3.

20. Saad NE, Saad WE, Davies MG, et al. (2005) Pseudoaneurysms 
and the role of minimally invasive techniques in their 
management. RadioGraphics 25 (suppl1):S173-S189.

21. Sahin S, Okbay M, Cinar B, et al. (2007) Wide-necked renal artery 
aneurysm: endovascular treatment with stent-graft. Diagn Interv 
Radiol 13(1):42-5.

22. Saltzberg SS, Maldonado TS, Lamparello PJ, et al. (2005) Is 
endovascular therapy the preferred treatment for all visceral 
artery aneurysms? Ann Vasc Surg. 19(4):507-15.

23. Schneidereit NP, Lee S, Morris DC, et al. (2003) Endovascular repair of 
a ruptured renal artery aneurysm. J Endovasc Ther 10:71-74.

24. D´Souza VJ, Glass Ta, Velasquez G, et al. (1984) Nonsurgical 
treatment of childhood hypertension: embolization of an 
intrarenal aneurysm. Cardiovasc Intervent Radiol. 7:229-231.

25. Tham G, Ekelund l, Herrlin K, et al. (1983) Renal artery aneurysms: 
natural history and prognosis. Ann Surg 197:348-352.

26. Uflacker R (1994) Interventional management of visceral 
artery aneurysms. In: Strandness DE, van Breda A (eds) Vascular 
Diseases: Surgical and Interventional Therapy. New York: Churchill 
Livingstone, pp 823-844.

27. Unno N, Yamamoto N, Inuzuka K, et al. (2007) Laparoscopic 
nephrectomy, ex vivo repair, and autotransplantation for a renal 
artery aneurysm: Report of a case. Surg Today 37(2):169-72.

28. Vanninen RL, Manninen I (2007) Onyx, a new Liquid Embolic 

Material for Peripheral Interventions: Preliminary Experience 
in Aneurysm, Pseudoaneurysm, and Pulmonary arteriovenous 
Malformation Embolization. Cardiovasc Intervent Radiol. 30:196-200.

29. Yamakodo K, Nakatsuka A, Tanaka N, et al. (2000) Transcatheter 
Arterial Embolization of Ruptured Pseudoaneurysms with Coils 
and n-Butyl Cyanoacrylate. JVIR 11:66-72.

2102.3
Iliac aneurysms: when to treat and how to treat

R. Morgan, L. Ratnam; 
Radiology, St. George‘s Hospital, London, United Kingdom.

Learning Objectives 
1. To review the incidence, etiology, and indication for treatment.
2. To describe the strategy for endovascular exclusion according to 
the anatomy.

3. To describe and update the results of surgical and endovascular 
treatment.

Introduction: Iliac artery aneurysms (IAAs) are defined as focal 
dilatation of more than one and a half times the normal diameter. The 
common iliac artery (CIA) is most commonly involved, followed by the 
internal iliac artery (IIA). Aneurysms of the external iliac arteries are 
uncommon and are usually related to trauma. Much of the following 
description is devoted to the management of CIA aneurysms.
As a result of the widespread and increasing use of endovascular 
repair of abdominal aortic aneurysms (EVAR) in recent years, the 
definition of a common iliac artery (CIA) aneurysm has been modified 
slightly. In practice, CIAs are regarded as aneurysmal if they are 24 
mm diameter or greater due to the availability of sizes of aortic 
endograft limbs. The largest endograft limbs available are 24 mm 
diameter. Thus, any CIA greater than 24 mm is regarded by many 
interventionalists as aneurysmal because of the necessity to extend 
endograft limbs beyond the common iliac artery bifurcation into the 
external iliac artery.
Iliac artery aneurysms are relatively uncommon with a reported 
incidence rate of 0.43% in large autopsy series. Their incidence 
increases in patients with abdominal aortic aneurysms. The most 
common underlying aetiology is atherosclerosis. Other causes 
include trauma, medial necrosis, Marfan syndrome and fibromuscular 
dysplasia. Similar to aneurysms elsewhere, iliac artery aneurysms 
may rupture, thrombose, embolize to the distal circulation or cause 
pressure effects to adjacent pelvic organs. The majority of IAAs are 
asymptomatic and are discovered as incidental findings.
The conventional treatment of IAAs has been open surgery. However, 
the complication rates of elective surgery are not insignificant with 
mortality rates of 7-11%. If there is evidence of rupture, complications 
increase substantially and the mortality rates for emergency repair are 
reported to be as high as 50%. In most centres, endovascular repair of 
IAAs has replaced surgery as the main treatment option. The techniques 
and outcomes of this approach are described in the following account.
Imaging of IAAs: Most IAAs are discovered during cross-sectional 
imaging performed for other indications. All of the cross-sectional 
imaging modalities (ultrasound, CT, MRI) are effective for the diagnosis 
of these lesions. CTA and MRA provide better, morphological 
information compared with ultrasound in all but the most slender 
patients. In some patients, IAAs are discovered as incidental findings 
during conventional catheter angiography. However, these cases are 
in the minority.
Indications for Treatment: Most interventionalists regard 30 mm as 
the threshold for intervention. The risk of rupture is directly related 
to aneurysm diameter. Therefore, aneurysms significantly larger 
than 30 mms should be regarded as urgent cases for treatment. 
Other symptoms prompting urgent treatment include: pain, distal 
embolization and pressure on adjacent pelvic organs.
Contraindications: In the view of the minimally invasive nature of 
endovascular repair, even patients with advanced comorbidity are 
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usually suitable for this method; this is in contrast to surgery where 
many patients would have been refused open surgery in the past.
Treatment methods: The mainstay of endovascular treatment is the 
placement of stent grafts, either with or without coil embolization of 
the internal iliac artery or its branches. Several methods are available. 
The method used is dependent on the local anatomy and the relation 
of the IAA to the aortic bifurcation and the common iliac bifurcation. 
The images should be assessed for the presence of any normal length 
of iliac artery proximal and distal to the aneurysm, which could act as 
a landing zone for an endograft.
A landing zone is defined as at least 10 mm, but ideally 15 mm of 
normal calibre iliac artery either proximal to or distal to the aneurysm 
where a seal can be achieved between the endograft and arterial 
wall to prevent flow into the aneurysm sac. The following methods 
are used:
Method 1: If there are adequate landing zones within the CIA both 
proximal to and distal to the aneurysm, the aneurysm can be treated 
by placement of a stent graft extending from the origin of common 
iliac artery distally to the common iliac bifurcation.
Method 2: In this scenario, there is a proximal landing zone within 
the CIA but the aneurysm extends to the CIA bifurcation. While it is 
possible to land the proximal end of a stent graft in the common iliac 
artery without the necessity to extend into the aorta, it is necessary 
to extend the endograft into the external iliac artery to achieve a seal. 
Before this can be performed, it is necessary to occlude the internal 
iliac artery to prevent retrograde flow into the aneurysm sac.
This is usually achieved by coil embolization of the main IIA trunk.
Method 3: If the aneurysm extends to the aortic bifurcation but 
there is a landing zone distally proximal to the CIA, bifurcation, it is 
not possible to treat these lesions by placement of endografts within 
the iliac arteries alone. These lesions can be treated by insertion of 
a stent graft extending from the aorta into the distal CIA. This will 
usually involve placement of a bifurcated aortic stent graft.
Method 4: If there is no proximal landing zone within the common 
iliac artery and no distal landing zone proximal to the CIA bifurcation, 
these patients also need to be treated by a bifurcated aortic stent 
graft. However in this situation, it is necessary to extend the endograft 
into the external iliac artery after embolization of the IIA.
Method 5: Aneurysms that involve the internal iliac artery require a 
different approach. Two main types are presented.
Type a: If the aneurysm involves the internal iliac artery and there 
is a portion of normal calibre proximal internal iliac artery, these 
aneurysms should be treated by embolisation of all of the branches 
of the internal iliac artery and occlusion of the proximal internal iliac 
artery either by coils alone or by the placement of a stent graft placed 
within the iliac artery across the origin of the internal iliac artery.
Type b: If there is no portion of normal calibre proximal internal iliac 
artery, these aneurysms must be treated by embolisation of the distal 
branches of the IAA and placement of a stent graft across the origin.
Devices: Several endografts are available for the treatment of iliac 
artery aneurysms. These include: the Fluency endograft (BARD 
Angiomed, Karlruhe, Germany), the Wallgraft (Boston Scientific 
Corp., Galway, Ireland), and the Hemobahn (W Gore, Flagstaff, AZ). In 
addition to conventional, peripheral endografts, it is possible to use 
endograft limbs primarily designed for treatment of aortic aneurysms 
in the treatment of iliac artery aneurysms e.g. The Talent endograft 
limb (Medtronic, Santa Rosa, CA).
Outcomes: In our institution, over a 10-year period, 21 patients 
underwent endovascular treatment of isolated iliac artery aneurysms. 
Patients with co-existing abdominal aortic aneurysms were excluded 
from this series. 17 of the 21 patients were asymptomatic and the 
diagnosis of iliac artery aneurysm was made incidentally by CT 
or ultrasound. Two of the 4 symptomatic patients presented with 
abdominal pain. One patient presented with an iliofemoral deep 
venous thrombosis. The other symptomatic patient had acute 
rupture which was hemodynamically stable. All aneurysms were 
atherosclerotic in origin. The mean diameter was 4.6 cm (range 2.7 

to 9.5 cm). Three patients presented with bilateral isolated iliac artery 
aneurysms, which were treated simultaneously.
All patients underwent digital subtraction angiography and CTA to 
allow precise measurement for selection of the endografts and to 
determine the type of endovascular repair required.
In addition, the pelvic circulation was studied by digital subtraction 
angiography to assess the pelvic blood supply and the patency of the 
contralateral internal iliac artery.
All of the procedures were performed in the angiography suite and 
the devices were introduced into the arterial system through an open 
femoral arteriotomy (17 cases) or through a percutaneous puncture 
under local anaesthesia (4 cases). In our series, 5 aneurysms were treated 
by Method 1, 6 aneurysms by Method 2, 4 aneurysms by Method 3 and 2 
aneurysms by Method 4, and 14 aneurysms by Method 5a or b.
All procedures were successful. There were no serious procedural or 
post procedural complications.
Internal iliac artery occlusion was associated with post-operative 
claudication in two patients (9.5%), which resolved with conservative 
therapy. The average length of hospital stay was 4.1 days (range 2 to 8 
days). The mean follow-up was 51.2 months (range 1 month-10 years).
During follow-up, all endografts remained patent and the aneurysm 
size remained unchanged or decreased in all cases. Three patients 
developed type 2 endoleaks at three months.
These results are similar to other series with technical success rates 
approaching 100%. Moreover, the patency rate of iliac endografts 
after endovascular repair for iliac artery aneurysms is routinely high 
across all series with patency rates of 97.5 to 100%. Endoleaks are 
reported in 5- 21% of patients.
Management of endoleaks:  Similar to aortic endovascular repair, 
type 1 leaks require treatment, usually by additional endografts. 
Type 2 leaks are generally only treated if there is evidence of 
increasing caliber of the aneurysm sac. If a type 2 leak results from an 
incompletely embolized internal iliac artery, treatment of this type 
of leak can be technically difficult if an endograft has been placed 
across the internal iliac artery origin. In this situation, these type 2 
leaks can only be treated by embolization of collateral vessels from 
the contralateral internal iliac artery or ipsilateral external or common 
femoral artery. Clearly, this can be technically challenging and there 
is negligible data regarding these procedures.
Conclusion: In conclusion, endovascular treatment of isolated iliac 
artery aneurysms by implantation of endovascular stent grafts and/
or embolization of the internal iliac artery or its branches is a safe and 
feasible treatment which is associated with low procedural related 
mortality and morbidity.
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Interventional oncology in renal cancer
2103.1
Minimally invasive surgery

I. Varkarakis; 
2nd Department of Urology, Athens Medical School, Athens, Greece.

Learning Objectives 
1. To describe the indications for minimally invasive surgery in renal 
cancer.

2. To describe the different minimally invasive surgical techniques 
and their advantages.

3. To report the results and the complications of minimally invasive 
techniques in renal cancer.

Radical nephrectomy is the gold standard therapy for renal cell 
cancer. Its long-term oncologic efficacy is excellent and with these 
outcomes other newer procedures must be compared. Nephron 
sparing surgery for renal cancer is absolutely indicated in solitary 
kidneys, or in bilateral tumors, or when radical nephrectomy poses a 
serious risk for renal insufficiency requiring dialysis.
With the introduction in daily practice of newer imaging modalities such 
as CT and ultrasonography, the incidental detection of renal tumors 
has become frequent. Such tumors are usually asymptomatic, small in 
size and of lower grade and stage. Removing the entire kidney seems 
to be a waste especially since such small tumors rarely metastasize and 
usually have an excellent prognosis. Thus, a new concept of preserving 
renal parenchyma even in the presence of a healthy contra lateral kidney 
has emerged in an effort to preserve more renal function without 
compromising oncologic efficacy and increasing morbidity.
Elective partial nephrectomy for small (<4 cm) renal tumors has 
been proven to be safe, with complication rates not higher than 
those reported for radical nephrectomy. Oncologic efficacy of this 
procedure is also equivalent to that of radical nephrectomy for small 
renal tumors [1, 2] with 5-year cancer specific survival rates up to 97.8%, 
and local and distant recurrence rates 0.8 and 2.4%, respectively [3]. 
Excellent cancer control is achieved even after longer follow up. At 
a minimum follow up of 10 years, renal preservation was achieved 
in 93% of patients and cancer specific survival rate was 73%. Such 
data are promising and partial nephrectomy has become a standard 
therapy for renal tumors less than 4 cm in size in many centers. Both 
open and laparoscopic approaches can be performed.
Partial nephrectomy is however technically demanding regardless 
the approach and includes excision of the tumor with a safe margin 
of healthy renal tissue [4], closure of the collecting system and 
hemostasis. In order to perform these steps, ischemia with temporary 
clamping of the renal vessels is required. Warm ischemia (without 
cooling the kidney) can be performed for up to 30 minutes. If longer 
ischemia times are anticipated, cooling of the kidney is necessary 
before renal vessel clamping in order to prevent irreversible renal 
damage [5, 6]. Usually, small renal tumors can be excised under 
warm ischemia of the kidney and overall renal function is not altered. 
Although renal ablative techniques do not require renal ischemia 
and supposedly preserve more renal tissue, there are no prospective 
comparative studies to show that partial nephrectomy preserves less 
renal function than these alternative minimally invasive procedures.
The laparoscopic approach is less invasive than its open counterpart 
and leads to less postoperative pain, shorter hospital stays and faster 
recovery. However, it is technically demanding and offered only in 
centers of laparoscopic expertise. All steps of partial nephrectomy 
described above must be performed laparoscopically and with warm 
ischemia times around 30 minutes. This makes laparoscopic partial 
nephrectomy a difficult procedure to perform not suited for the 
everyday urologist. The introduction of the robotic Da Vinci system 
in laparoscopy however may provide assistance with suturing of the 
collecting system and the renal parenchyma and make the entire 

procedure faster and easier for the average urologist.
In experienced hands, laparoscopic partial nephrectomy has been 
performed even for tumors in solitary kidneys [7] and centrally located. 
With the help of intraoperative ultrasonography and frozen section of 
the renal bed, adequate laparoscopic tumor excision in usually possible 
thus offering oncologic control equivalent to the open procedure. 
Although follow up for laparoscopic partial nephrectomy is not as long 
as for open, oncologic efficacy is excellent [8]. After a mean follow up 
of 37.7 months, recurrence free rates were 95.8%. Laparoscopic tumor 
excision is also very efficient with positive surgical margins below 2.1%. 
The advantages of laparoscopy were confirmed for partial nephrectomy 
also. Patients had less pain, shorter hospital stays and faster recovery [9]. 
Operating times and blood loss was also shorter; however, this may be 
attributed to the fact that smaller tumors were tangled laparoscopically 
than with open surgery. Complication rates were reported to be similar 
between the two approaches.
Whenever necessary, larger sized or centrally located tumors may 
be managed with partial nephrectomy. Both the open and the 
laparoscopic approach have been reported [10, 11].
Over the last few years, ablative techniques have been used to treat patients 
with small renal tumors. Initially, they were reserved for patients of high risk 
for surgical management. Good results in such patients lead to the use of 
ablative techniques in healthy surgical candidates also. However, follow up is 
not long enough in order to deduct conclusions about the oncologic efficacy 
of these therapies. In addition, pathologic confirmation and precise staging 
is frequently not possible. Evaluation of residual tumor after ablation is also 
difficult. These disadvantages of ablative techniques are in effect considered 
the advantages of open partial nephrectomy. The possibility of tumor type 
confirmation, exact pathologic staging, and surgical margin status along 
with excellent long term oncologic results are the advantages of surgical 
partial nephrectomy. Despite the fact that partial nephrectomy has longer 
hospital stay and greater morbidity than other ablative techniques surgical 
removal of the tumor remains the standard of care for the management 
of small renal tumors. Its oncologic efficacy is the standard every ablative 
technique must reach in order to take its place.
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2103.2
RFA techniques and pitfalls

D. Breen; 
Department of Radiology, Southampton University Hospital, 
Southampton, United Kingdom.

Learning Objectives 
1. To describe the indications for RF ablation in renal cancer.
2. To illustrate the different techniques and approaches for RF 
ablation in renal cancer.

3. To report on new strategies to enhance the results and keep the 
complication rate low.

The 5-year survival rate for renal carcinoma has increased from 34% 
in 1954 to 62% in 1996 with a 126% increase in incidence since 1950 
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(North American Cancer statistics) [1]. Both increased incidence and 
improved survival are considerably attributable to the advent of safe 
nephrectomy in the 1970s and importantly the radiologic detection 
of early stage disease. Counterintuitively however there has been a 
gradual increase in overall age-standardised mortality from kidney 
cancer from 3 to 4.5 per 100,000 population, between 1971 and 
2005 in the UK, for example. These figures suggest therefore that 
while the outlook with kidney cancer is improving, there has been 
a background raise in mortality attributable to kidney cancer. The 
increased incidence of renal cancer cannot be simply attributed to 
incidental radiologic detection. Undoubtedly, increased longevity 
and improved outcomes from other disease processes are influencing 
its prevalence and clinical significance. At the same time, there has 
been an undoubted stage migration towards T1b (4-7 cm) and even 
T1a (<4 cm) disease.
Partial nephrectomy has been shown to be as oncologically effective 
as radical nephrectomy [2, 3] but still incurs a not insignificant 
morbidity rate [4]. These tumours are often detected above the age of 
60 and the central importance of minimising renal injury is becoming 
increasingly apparent [5]. In fact, in the case of low-grade sporadic 
clear cell carcinomas in the older patient, any further compromise 
of renal function may become the overriding prognostic factor. 
Nephron-sparing techniques for smaller renal tumours are therefore 
of critical importance as the cure must not be worse than the disease. 
The radiologic outcomes of image-guided ablation in recent years 
[6, 7] now suggest that image-guided RFA (radiofrequency ablation) 
and indeed cryotherapy have a primary role in the management of 
sub-4 cm (T1a) tumours.
Radiofrequency (RFA) ablation devices have continued to evolve in 
recent years but some specific issues and techniques apply if we are 
to achieve optimal outcomes in the ablation of renal cancers.
Location: With care, no tumour location precludes treatment by 
percutaneous, image-guided ablation. A gas-distended colon may 
interpose itself between the flank and the postero-lateral aspect of 
the kidney. This author feels that this problem can be reduced by 
means of a disposable enema given to all patients 2-3 hours prior 
to the procedure and obviously ‘hydrodissection’ when necessary. 
Patients are best treated in the prone-oblique position laid over 
‘pillow-bolsters’ under carefully managed conscious sedation or 
formal general anaesthesia.
Utilising currently available RF devices, the operator should seek to 
obtain a minimum of 15 mm separation between the tumour capsule and 
adjacent bowel (colon in particular). If there is inadequate retroperitoneal 
fat this can be supplemented by ‘hydrodissection’. Injection of aliquots 
(50-100 mls) of 5% dextrose into the retroperitoneal spaces/fascia, up 
to 500-700 mls, usually suffices to reliably displace adjacent bowel and 
permit safe thermal ablation. This also applies to displacment/thermal 
isolation of the PUJ and ureter.
Particular attention should be paid to the deep/peri-pelvic aspect 
of renal tumours as this is the commonest site of subtotal treatment 
and thereby local recurrence. Contrary to some reports, there are few 
recorded serious adverse events with respect to the pelvicalyceal 
system when RFA is compared to cryotherapy.
Size: Reported data [6, 7] and our own experience [8] suggest that 4 
cm is a critical threshold in terms of achieving a reliable treatment at 
a single sitting. Again, tumours with an ovoid morphology or deeper 
peri-pelvic extension warrant particular attention to this aspect of 
the tumour. The case for the pre-embolisation of T1b disease (4-7 
cm), in order to reduce tumoural perfusion, prior to RFA, remains to 
be determined.
Biopsy?: The case for biopsy confirmation of renal masses 
undoubtedly rises with decreasing size of the target tumour. In one 
study, 12.8% of solid renal masses were benign at resection [9]. On 
stratification by size 25% of masses <3 cm were benign, 30% of those 
less than 2 cm and 44% less than 1 cm.
Image-guided ablation, by virtue of its decreased morbidity compared 
with surgical resection, has undoubtedly lowered the threshold for 

the treatment of incidentally detected T1a disease. In tandem with 
this trend and particularly given the non-extirpative nature of thermal 
ablative techniques there is a clear need to document both the cellular 
morphology and the grade of the tumour for follow-up purposes.
Know the disease: It is becoming increasingly apparent that meticulous 
image-guided ablation of T1a renal cancers is highly effective and likely 
comparable in outcome to partial nephrectomy but with less morbidity. 
In a recent retrospective comparison of 37 partial nephroctomies versus 
40 RF tumour ablations, followed up for a mean of 47 and 30 months 
respectively, there were almost identical oncological outcomes [9].
Due to the low-grade nature of many sporadic renal cancers in the older 
population it would be difficult to adequately power a prospective 
study to determine any differential outcomes. It is perhaps equally 
important to look at the relative morbidities of these treatments 
where the preservation of renal function can be the determining 
issue. In these cases many have suggested a ‘wait-and-watch’ policy. 
This is partly predicated on the relative morbidity of traditional 
management. Importantly, however, natural history studies have 
shown that about 10-20% of even T1a tumours can behave and grow 
more aggressively and it therefore seems important to treat smaller 
tumours early by means of a low morbidity technique.
Renal cancer is not a homogeneous group and in proposing a 
treatment the IR must understand the nature of the underlying 
disease. An important subgroup is the familial or inherited renal cancer 
syndromes. These familial groups and genetic faults are increasingly 
well characterised - VHL, hereditary papillary renal cancer, Birt-
Hogg-Dube, hereditary leiomyomatosis etc. These groups are now 
undergoing image surveillance yielding small tumours, which are 
perhaps best treated by image-guided ablation.
Finally, there is clear evidence that the treatment of paucimetastatic 
renal cancer can yield long-term survival. Image-guided ablation in 
conjunction with embolisation and the new tyrosine kinase inhibitors 
such as sorafenib [11] look set to yield increasing, useful long-term 
survival even in the setting of metastatic disease.
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2103.3
Results of percutaneous treatment

R. J. Zagoria; 
Radiology, Wake Forest University Health Sciences, Winston-Salem, NC, 
United States.

Learning Objectives 
1. To describe the clinical and imaging techniques used to evaluate 
the results.

2. To report on the results available from personal experience and 
from the literature.

3. To compare the results with the results of medical and surgical 
treatments.

The short- and medium-term efficacy of RFA for small (<4 cm) renal 
tumors has been demonstrated by multiple groups. The largest series 
in the literature is from the group at Wake Forest University Baptist 
Medical Center. The series includes 125 consecutive biopsy-proven 
renal cell carcinomas. A 93% tumor-free survival was demonstrated 
at a mean follow-up of 13.8 months. Notably, 100% of biopsy-proven 
renal cell carcinomas smaller than 3.7 cm (n=95) showed no evidence 
of recurrent disease after a single ablation session. Farrell and 
colleagues reported a series of 35 renal tumors, all less than 3.7 cm, 
without evidence of residual or recurrent disease at a mean follow-
up of 9 months. In a series of 100 tumors reported by Gervais et al, all 
52 tumors less than 3 cm were completely ablated in a single session. 
Matsumoto and colleagues treated 109 tumors with no evidence of 
residual or recurrent disease at last follow-up. The longest follow-
up was 3 years in this study (mean 18 months). One (2.8%) of 36 
biopsy-proven renal cell carcinomas in this study required repeat 
ablation. Hegarty and colleagues reported a 90% RFA success rate 
in 81 tumors after a single session. Of tumors requiring repeat 
ablation, none showed residual or recurrent disease at follow-up (13 
month median follow-up). The cancer-free survival rates for RFA at 
1 and 2 years compare very favorably to those achieved for partial 
nephrectomy of T1a (<4 cm) tumors. Stern and colleagues compared 
partial nephrectomy and RFA for clinical T1a renal tumors showing 
no significant difference in actuarial disease-free rate (95.8% for the 
partial nephrectomy group and 93.4% for the RFA group).
Studies have shown that major factors affecting complete tumor 
ablation in a single session include: size (less than 3-3.7 cm) and 
non-central location (with descriptors such as exophytic, central, 
parenchymal, or mixed). The previously mentioned study by Zagoria 
did not support previous reports indicating that a non-central 
location is more likely to be completely ablated in a single session.
Long-term data for renal tumor ablation is lacking. The currently 
published attempts at long-term RFA data are few. McDougal and 
colleagues had at least 4 years of follow-up for 13 tumors in 11 patients 
with biopsy-proven renal cell carcinoma. One patient had evidence 
of growing, enhancing residual disease after initial treatment.
At our institution, of the over 300 renal tumors ablated there have 
been few recurrences and a few patients have developed metastatic 
disease after radiofrequency ablation. Most of those patients also 
had surgical resection of other renal malignancies prior to ablations. 
Of the patients who did not also have nephrectomy, one patient 
had small nodules in the lung, deemed indeterminate at the time 
of ablation, which eventually grew. Another patient who developed 
metastatic disease after RFA had 2 other primary malignancies 
and tiny indeterminate pulmonary nodules that later enlarged, 
consistent with metastases from one of his primary malignancies. 
Another patient with a larger tumor had metastases at follow-up 
chest CT. This patient did not have a chest CT before ablation, only 
a chest X-ray which revealed no pulmonary nodules. Interestingly, 
one patient initially had partial nephrectomy for papillary renal cell 
carcinoma. Four years later he developed a second contralateral 
renal tumor, which was biopsy proven to be clear cell carcinoma then 
ablated. Three years after the ablation, he developed metastatic 

disease to the chest. Cytology from a thoracentesis revealed papillary 
renal cell carcinoma.
RFA of renal tumors is safer than partial nephrectomy. Issues 
of concern involve preservation of renal function and direct 
procedural complications. A report by Hegarty and co-workers of 
82 percutaneous RFAs showed renal function remained essentially 
unchanged at 2-year follow-up. Even treating patients with a 
solitary kidney has been shown to be safe. RF ablation of a tumor in 
a solitary kidney can be expected to result in modest increases (13-
16%) in serum creatinine, which is comparable to changes in renal 
function after partial nephrectomy. Minor procedural complications 
include pain, minor hemorrhage, and urinary tract infection. 
Major complications to be aware of include hemorrhage requiring 
transfusion, ureteral stricture, urine leak, bowel perforation, colo-
renal fistula, and pneumothorax. The previously mentioned study by 
Hegarty reported no perioperative deaths or major complications. 
A recent, retrospective review of 3,019 partial and 18,575 total 
nephrectomies showed an overall complication rate of 17.16% for 
PN and 18.20% for TN. A multi-institutional review showed an overall 
complication rate of 11% and a low (1.8%) major complication rate 
for percutaneous RFA and cryoablation in patients with small renal 
tumors. Major complications in that review included transfusion-
requiring perirenal hemorrhage, ileus, scarring with UPJ obstruction, 
open conversion, and urine leak. Interestingly, over half (16/30) of all 
complications in this review occurred in the first third of the collected 
experience, indicating that experienced physicians might have lower 
complication rates.
In a series of cryoablations reported by Bandi, the complications in 
the laparoscopic group were more severe than the percutaneous 
group. The surgical subset had 7 major complications including 3 
cases of serious hemorrhage and one case of bowel injury requiring 
surgery. The percutaneous subset had 4 complications requiring only 
conservative therapy (urine leak, hematoma, and pain).
Percutaneous thermal ablation of small, localized renal tumors has a 
high rate of success and low rate of serious complications.

Special Session
Key imaging points before and after intervention
2104.1
Hepato cellular carcinoma

J. Park; 
Radiology, Seoul National University Hospital, Seoul, Republic of Korea.

Learning Objectives 
1. To learn main imaging findings for positive diagnosis of HCC and 
pre-intervention work-up.

2. To learn main approaches to monitor patients response.
3. To learn how to use imaging to decide if a new intervention is 
necessary.

Hepatocellular carcinoma (HCC) is a vascular malignant neoplasm 
usually occurring in patients with cirrhosis. Before and after 
intervention such as transcatheter arterial chemoembolization 
(TACE) of HCC, the role of imaging is very important. Before TACE, 
localization of the tumor and vascular anatomy are key information. 
After TACE, the imaging analysis is focused on the evaluation of 
treatment response.
1. Detection of the tumor in sonography, CT and MRI
In the diagnosis of HCC, imaging technologies provide information 
for the morphologic changes and hemodynamic changes. 
Morphologic findings in imaging studies are abnormal echogenicity, 
CT attenuation, MR intensity in T1 & T2WI and abnormal contour. On 
sonogram, the pattern of echogenicity of HCCs is diverse. However, 
most small HCCs are hypoehoic, in contrast to advanced HCCs, which 
are mostly hyperechoic. A thin, peripheral hypoechoic halo, which 
corresponds to a fibrous capsule, was seen. Lateral shadowing is 
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frequently seen in tumors with halo. Posterior acoustic enhancement 
was also noted. Incidence of mixed echo, peripheral halo and mosaic 
pattern increased as the mass size increase. On MRI, signal intensity 
features are nonspecific. Most commonly shows slightly hypointense 
on T1 and hyperintense in T2WI. Most lesions show heterogeneous 
(“mosaic”) pattern.
The typical hemodynamic changes in HCC are decrease of portal 
flow and increase of hepatic arterial flow. These typical findings 
are well demonstrated in contrast-enhanced CT, especially in CT 
hepatic arteriography and CT portography after contrast injection 
with catheterization of HA and SMA. Recent advent of multidetector 
CT enables us to obtain multi-phasic evaluation of hepatic tumors, 
including arterial phase, portal phase and delayed venous phase.
The incidence of hypovascular hepatocellular carcinoma is reported 
as 11-36% in angiography and 10% in contrast-enhanced sonography 
(1). The pathological conditions of hypovascular HCC in the imaging 
evaluation are 1) early HCC, 2) fatty metamorphosis, 3) tissue necrosis, 
and 4) fibrotic tumors such as sclerosing HCC. In the development of 
carcinoma from precancerous lesion, the decrease of portal flow is 
preceded by the increase of arterial flow in the tumor (2). Early HCC 
shows high intensity in T1WI due to fatty infiltration, hyperplastic 
change and intratumoral copper.
2. Segmental localization of the lesion
Once the lesion is detected, segmental localization is necessary 
for superselective catheterization and segmental embolization. 
In CT image, one may delineate the course of portal and hepatic 
venous branching to identify the segmental anatomy. In the left 
lateral segment, the dividing plane of S2 and S3 segment is vertical 
plane equidistant from S2 and S3 portal vein. It is also important 
to scrutinize the course of portal and hepatic vein to observe any 
findings of tumor thrombi.
3. Image-guided catheterization and immediate confirmation of 
targeting
We may use an angio-CT unit to assess the degree of perfection in 
the coverage of chemoembolization of the target lesion. However, 
recent advent of flat-panel DSA equipment enables us to perform 
dyna-CT to confirm the targeting. Dyna-CT displays 3-dimensional 
relation of the lesion to major vessel or adjacent organs. Three-
dimensional information of vascular anatomy is also available to 
facilitate successful superselective catheterization.
4. Vascular anatomy for TACE of HCC
Celiac arterial anatomy is well delineated in arterial phase image of 
CT to evaluate the origin of common hepatic, left gastric and splenic 
arteries. One may identify the stenosis of celiac orifice by the median 
arcuate ligament syndrome. To identify the origin of right inferior 
phrenic artery, which is one of the most frequent extrahepatic 
collaterals, is also important. There are so many anatomical variations 
of hepatic arteries. The most frequent anomalies are accessory right 
hepatic artery from superior mesenteric artery and accessory left 
hepatic artery from left gastric artery (3). Identification of non-hepatic 
arteries from hepatic artery is also important (4). Interestingly, we 
may find the typical course of these arterial variations in CT image. 
The course of accessory RHA is through portocaval space behind the 
portal vein, and the course of accessory LHA is through the fissure 
of ligamentum venosum. If one finds a vessel in those spaces in CT 
image, it suggests anatomical variation of hepatic artery.
One may strongly suggest the possibility of right inferior phrenic 
artery as the extrahepatic collaterals when the location of tumor is 
at bare area. One may find an enlarged internal mammary artery and 
the tumor in S4 or S8; there is high chance of extrahepatic supply 
from right internal mammary artery. Other suggestive CT findings 
of extrahepatic collaterals are direct invasion of tumor to adjacent 
organ, exophytic growth pattern and delayed marginal recurrence at 
peripheral portion of treated tumor. One to one identification of the 
lesions with CT-angiography correlation is important to identify the 
extrahepatic collaterals (5, 6).
5. Therapeutic effect and recurrence

For the evaluation of the therapeutic effect, size reduction is 
the optimal outcome of TACE by the criteria of RECIST (response 
evaluation criteria in solid tumors). However, in TACE with Lipiodol, 
it is suggested that the compact accumulation of Lipiodol in the 
tumor is well correlated with the degree of necrosis of the tumor. The 
distribution of Lipiodol along the portal vein suggests satisfactory 
uptake of chemoembolic materials in the tumor thrombus.
Contrast-enhanced MRI shows areas of tumor enhancement 
suggesting tumor viability. The disadvantage of contrast-enhanced 
MRI is the incapability to distinguish viable cells from reactive 
granulation tissue. After TACE, an enhancing rim may appear to 
suggest either viable tumor or reactive tissue around the tumor.
In some centers, diffusion-weighted MRI of liver is performed after 4 
to 6 weeks after TACE. The presence of Lipiodol on CT may obscure 
tumor enhancement. Perfusion-diffusion MRI may overcome this 
obstacle to show the increased free water content within the cancer 
necrosis (increased value of ADC: apparent diffusion coefficient) (7).
6. Detection of complications of TACE
There are several complications frequently encountered in imaging 
studies after TACE. Gas forming of the infarcted tumor is occasionally 
seen after a successful TACE. Other findings are infarction of 
parenchyma, biloma, bile duct dilatation, cholecystitis, liver abscess, 
pancreatitis, and gastro-intestinal infarction.
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measurements in well-differential hepatocellular carcinomas. 
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2104.2
Peripheral vascular disease

T. Jargiello; 
Department of Interventional Radiology, University School of Medicine, 
Lublin, Poland.

Learning Objectives 
1. To learn what modern imaging can offer to select patients for 
interventions.

2. To learn how to assess restenosis in SFA, iliac and renal 
interventions.

3. To learn the specific of imaging in case of critical limb ischemia.
What modern imaging can offer to select patients for interventions?
Contemporary non-invasive vascular imaging techniques give a 
lot of possibilities to make a precise diagnosis of peripheral arterial 
occlusive disease (PAOD). There are three powerful tools used in pre-
interventional evaluation of vascular patients: Doppler Ultrasound 
(DU), Magnetic Resonance Angiography (MRA) and Computed 
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Tomography Angiography (CTA).
DU is most available, cheap and easy technique (in good hands) 
and it may assess not only disease morphology but also blood flow 
dynamics. In many cases, especially in patients with isolated iliac or 
SFA stenoses (TASC A and B), Doppler imaging is fairly enough to 
send the patient to angiolab and to perform successful PTA/stenting 
procedure. When after DU diagnosis PAOD location and excess is 
well known - performing DSA and intervention during one session 
- it is the fastest, easiest and best economic way. Conversely, in 
patients with complex atherosclerotic disease (TASC C and D), precise 
confirmation of diagnosis is essential for procedure planning. It helps 
to choose an access to arterial bed and to plan procedure extent and 
equipment usage. However, clinical and Doppler examinations are 
crucial in proper pre-intervention diagnosis of PAOD; interventionists 
still need a second tool imaging not only to confirm, but also for 
better planning of endovascular treatment. Nowadays, MRA and CTA 
are “trend setting” methods in non-invasive vascular imaging. Both 
methods have their advantages and drawbacks.
The first MRA (TOF and PC) techniques were successfully used 
for angiographic imaging of i.e. brain vasculature, but accurate 
imaging of peripheral vessels met a number of limitations - it was 
not satisfactory for intervention planning. Introduced in mid-
nineties and constantly improved, contrast enhanced MRA (CE-MRA) 
technique has shown a dramatic progress. Now, in many centers it is a 
method of the first choice in PAD imaging, especially where available. 
Unfortunately, it still has some disadvantages. The most critical part 
of CE-MRA is proper timing between bolus injection and breath-hold 
starting needed for the low k-space frequencies at the time of bolus 
passage through examined body region. This may result in several 
artifacts (chemical shifts, flow and motion or field inhomogeinities) 
which finally may create diagnostic misinterpretations. The main 
advantage of this method is still stated, the lack of possibly toxic 
and allergenic iodinated contrast media, but after recent warnings 
about nephrogenic systemic fibrosis (NSF) the use of gadolinium-
based agents is more careful, especially, in patients with serious 
renal impairment. MRA is an evolving method, manufacturers and 
users constantly implement new techniques and probably in couple 
of years we can have a new better MRA, even possibly without 
gadolinium enhancement.
The career of CTA started when multidetector row CT (MDCT) 
became an effective imaging modality. Contemporary 16 to 64 row 
CT scanners with routine submilimeter resolution acquisition data 
allowed CTA to play a major role in angiographic imaging. Reviewing 
literature, there is an impact on technical aspects of CTA and only a 
few publications concerned with clinical efficacy - they stress that CTA 
has a high diagnostic value and it is a reliable alternative to standard 
DSA. Both techniques, MRA and CTA have relatively similar pooled 
sensitivity, specificity and accuracy rates - about 90% compared with 
DSA. An overall impression is then that they are comparable and 
serve interventionists well in pre-operative PAOD diagnosis.

diagnosis - it gives direct visual information on location and 
extent of stenoses and occlusions in the iliac arteries and SFAs, 
measurement of velocity can provide accurate estimates of 
stenoses degrees.

intervention planning especially in patients with complex 
atherosclerotic occlusive disease.

visualization of lesion’s details.

downside of above mentioned three methods when compared 
with DSA.

How to assess restenosis in SFA, iliac and renal intervention?
Vascular imaging of possible restenosis after PTA/stenting procedures 
is a different issue than pre-interventional vascular imaging. One 
can say that it is easier because we know exactly the place and 

outcome of initial intervention. On the other hand, stent placement 
when combined with calcified plaques is a kind of barrier for further 
imaging. The problem may also be not only of in-stent restenosis but 
also a progress of atherosclerosis in neighbourhood arteries. Usually, 
patients after peripheral arterial interventions are very familiar with 
possible restenotic symptoms and, if not, simple clinical evaluation is 
fairly diagnostic. Then, when the patient comes with complaints the 
main role of imaging is to show the real in-stent or post PTA patency, 
and to estimate the need for possible re-intervention.
Accuracy of follow-up imaging depends of course on anatomic part 
of vascular tree and imaging technique used to see what happened. 
Isolated SFA restenoses are very easily evaluated by DU examination. 
In some patients, even iliac stents are very well seen with Doppler 
technique and velocity measurements give accurate calculations 
of restenosis degree. But a magnitude of iliac, renal and visceral 
stents usually needs more sophisticated imaging techniques. Some 
studies showed that MRA can accurately assess restenosis degree in 
nitinol stents, but in stainless steel and cobalt-based ones it was not 
satisfactory or even impossible. Thus, CTA is now a superior technique, 
especially when different reformation techniques are used. A number 
of studies proved that multiplanar reformation (MPR), curved planar 
reformation (CPR) and virtual angioscopy (VA) are very useful. Such 
reformatted images correlate very well not only with axial source CT 
images, but also with reference DSA.

on its anatomic location.

superficial arteries (i.e. SFA).

should be followed-up with CTA.
The specific of imaging in case of critical limb ischemia
Critical limb ischemia (CLI) is characterized by rest pain and peripheral 
ulcerations or even gangrene. Among all patients suffering PAOD, 
about 2% develop CLI each year. Many of these patients are diabetics 
and most of target lesions are in infrapoliteal location. Since 
endovascular procedures have undergone significant improvement 
in the last few years, there is an impact for better pre-intervention 
small arteries visualization. There are voices saying that the best 
solution for such patients is antegrade DSA, which create possibility 
for simultaneous intervention. This technique is also preferred when 
repeated interventions are performed in patients diagnosed before 
first intervention. But others think that better results can be obtained 
in patients fully diagnosed by non-invasive imaging tests prior to 
intervention. DU being widely available, cheap and reliable in good 
hands, and plays a major role in an initial diagnosis. It shows the 
presence, location of possible stenoses or occlusions and the extent 
of disease which is crucial for treatment decision making. DU is also 
preferred in follow-up studies. Out of two remaining 3-D techniques, 
CTA and MRA, MRA is nowadays reported more useful in visualization 
of small calf and pedal arteries in CLI patients. In spite of standard 
bolus-chase, MRA images did not show high values (insufficient 
arterial filling, venous overlay and soft tissue enhancement). Newer 
MRA applications like TRICKS (time-resolved imaging of contrast 
kinetics) or Hybrid MRA (submilimiter dual-phase MRA) impressively 
extended the utility of MRA to patients with CLI. As reported, an 
average sensitivity and specificity of modern MRA has reached 90%. 
Unfortunately, these techniques are not widely available yet and 
many centers cannot use them routinely. This means that the only 
reasonable recommendation is to use CTA or MRA depending on 
local availability.

disease is treated by some as a gold standard, especially with 
preferable initial DU diagnosis.

non-invasive is needed, MRA seems to be superior to CTA 
method.
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2104.3
Uterine fibroid embolization

J. Pelage; 
Radiology, Hôpital Ambroise Paré, Boulogne, France.

Learning Objectives 
1. To learn what modern imaging can offer to select patients for 
interventions.

2. To learn the interest of MR (including perfusion) in predicting long 
term outcome after UFE.

Imaging plays a vital role in patient selection and assessment of 
technical success associated with uterine fibroid embolization, 
prediction of long-term clinical success and diagnoses of early some 
procedure-related complications.
Preembolization imaging evaluation relies mainly on MRI even if 
endovaginal ultrasound with Doppler performed by experienced 
operators may be sufficient at a cheaper price. Key information 
pre-embolization generally includes the uterine and dominant 

fibroid volumes, the number of fibroids (embolization offered as 
an alternative to hysterectomy or myomectomy) and the precise 
location of the fibroids (Jha et al 2000). Pedunculated fibroids may 
not be the best lesions to treat with embolization. Submucosal or 
intracavitary fibroids may be treated with hysteroscopic resection 
(<3-4 cm) and pedunculated subserosal fibroids (<8 cm) are good 
for laparoscopic myomectomy with morcellation techniques. 
MRI, particularly T2-weighted sequences, allows identification of 
associated adenomyosis, which may lead to a higher rate of clinical 
recurrence (Pelage et al 2005).
Clinical success associated with uterine fibroid embolization has 
been measured by the degree of improvement or the frequency 
of resolution of symptoms (Spies et al 2002). In most studies, these 
symptoms include heavy menstrual bleeding, pelvic pain and bulk-
related symptoms (pressure, bloating and urinary frequency). The 
recurrence rate after UFE has been reported to be 10-25%, most 
cases being related to regrowth of fibroids not infarcted after the 
initial procedure (Spies et al 2002; Marret et al 2003). The long-
term rate of recurrence due to the growth of new fibroids in still to 
be determined (Pelage et al 2004). Therefore, post embolization 
imaging is mandatory in order to determine the degree of infarction 
of treated fibroids and for better counselling of both the patient and 
the referring gynaecologist in case of residual perfusion.
Until recently, uterine volume reduction and fibroid shrinkage were 
evaluated after embolization and used as the main imaging outcome. 
Within 3-6 months after UFE, a 25-60% reduction of uterine volume is 
usually reported (Walker & Pelage 2002). The reduction in the volume 
of the dominant fibroid ranges between 33 and 68% at 3-12 months 
(Walker & Pelage 2002).
The MRI appearance of uterine fibroids after embolization has 
been well described (Jha et al 2000). The signal intensity increases 
on T1-weighted images indicating the presence of proteinaceous 
material related to hemorrhagic infarction (Jha et al 2000). In these 
fibroids, there is no enhancement after contrast injection (deSouza 
and Williams 2002). In some cases, however, some fibroids may not 
be completely infarcted after embolization and there may be some 
areas of residual perfusion (Banovac et al 2002; Pelage et al 2004). 
Arterial spasm leading to insufficient devascularization, unilateral 
embolization or additional fibroid supply from the ovarian artery 
has been shown to result in persistent fibroid perfusion (Pelage et 
al 2004). Of course, assessing residual fibroid perfusion involves 
the intravenous administration of gadolimium agents, therefore 
increasing the imaging cost. But because the technical goal of UFE is to 
cause complete infarction of all identified fibroids, it seems important 
to assess after embolization the frequency with which the infarction 
occurs (Spies 2003; Pelage et al 2004). Complete devascularization of 
all the fibroids is the necessary precursor of symptom improvement in 
the long term (Pelage et al 2004). This has been demonstrated when 
viewing the long-term imaging outcome of embolization because 
complete fibroid infarction does result in long-term improvement 
of symptoms, whereas incomplete infarction may predispose to 
regrowth and clinical recurrence (Pelage et al 2004). In addition, the 
degree of gadolinium enhancement is not correlated with fibroid 
volume reduction (deSouza and Williams 2002; Pelage et al 2004). 
Therefore, these data suggest that ultrasound may not be useful for 
the imaging follow-up particularly in patients who have recurrent 
symptoms (Pelage et al 2004). The time-points when imaging should 
be obtained post-treatment are still a matter of debate but 3 to 6 
months should be a good compromise between volume reduction 
and perfusion analysis (Katsumori et al 2001).
In addition to volume reduction, the detection of new fibroids should 
be a priority since it is very common with other uterus-sparing 
therapies (Marret et al 2003). The remaining question is the duration 
between UFE and clinical recurrence due to new fibroids and whether 
this interval is different from that seen after myomectomy.
In early series, complete occlusion of both uterine arteries to stasis 
with polyvinyl alcohol (PVA) particles was the standard end-point 
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of embolization (Walker and Pelage 2002). With the introduction of 
tris-acryl gelatin microspheres in the late 90s, the appropriate end-
point has become a subject of discussion (Pelage et al 2003). Limited 
embolization of the uterine arteries leaving patent the main arterial 
trunk has been reported (Pelage et al 2003). The recent introduction 
on the market of spherical PVA particles from different companies 
makes the choice of an embolization particle even more complex 
(Spies et al 2004). The use of contrast-enhanced MRI should be 
advised to less experienced operators in order to better understand 
the behaviour of the particles and to optimize the size of particles 
and the angiographic end-point.
Finally, imaging (MRI or ultrasound) plays a major role in the 
diagnosis of myometrial/endometrial ischemia, hemorrhagic ovarian 
cysts or fibroid expulsion in patients with early and durable post 
embolization pain or syndrome (Abbara et al 1999; Gabriel et al 
2004). The presence of intrafibroid air bubbles in patients without 
any clinical sepsis should not be interpreted as an infection requiring 
hysterectomy. In the mid-term, diagnosis or monitoring of fibroids 
fragments passage should be carefully made to advise the use of 
hysteroscopic assistance if needed. Late complications are rare but 
fibroid expulsions have been reported on occasion even a few years 
after the initial embolization.
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2104.4
Aorta

A. Napoli; 
University of Rome “La Sapienza", Department of Radiological Sciences, 
Rome, Italy.

Learning Objectives 
1. To learn what modern imaging can offer to select patients for 
aortic stent grafts.

2. To review the various imaging methods to aneurysmal diameter-
response after stent-grafting of AAA/TAA/dissection.

3. To learn the main duplex and CTA features of endoleaks.
For decades, the standard treatment of abdominal aortic aneurysms 
has been open surgery. In 1991 was reported the first series of 
patients with abdominal aortic aneurysms treated with covered 
stent-grafts. Now endovascular repair is being offered as the 
treatment of choice in the majority of patients. Endoleak, the most 
common complication after stent-grafting, occurs in 12-44% of 
patients. In most cases the endoleak ceases spontaneously, but it 
may persist and result in continued enlargement of the aneurysm. 
Imaging follow-up for detection of eventual endoleaks is a widely 
accepted procedure. Historically contrast-enhanced multi-detector 
computed tomography angiography (CTA) has been the modality 
of choice to follow up patients who have undergone stent-graft 
implantation, showing high diagnostic accuracy. It is generally 
accepted that endoleaks are better depicted during the arterial 
phase. However, owing to the incremental diagnostic value obtained 
with unenhanced and delayed phase imaging, a combination of 
these three acquisitions is conventionally employed as the optimal 
protocol (reported sensitivity, specificity, and positive predictive 
value, respectively, 93, 97, and 93%). Contrast-enhanced magnetic 
resonance angiography (MRA) has been widely used in the assessment 
of the thoracic and abdominal aorta in the pre-therapeutic work-up of 
aneurysms. Moreover, it has been proven safe for eventual deflection 
and heating in the examination of non-ferromagnetic stents and 
grafts. Recently, MRA has also been reported to be efficient in the 
detection of endoleaks. As compared to CTA, MRA is advantageous 
in demonstrating occult endoleaks due to better depiction of a 
delayed, faint enhancement in the aneurysm sac. In addition, MRA 
presents significative advantages on the safety profile as the absence 
of ionizing radiation and more safe contrast media. The limitations of 
MRA include contraindications such as implanted cardiac pacemakers 
or the inability of the patient to cooperate. In conclusion, CTA and 
MRA have been reported to be similar in the detection of endoleaks 
during follow-up of aortic stent-grafts; currently, CTA is still the 
follow-up modality of choice and MRA is used in patients with known 
allergy to iodinated contrast media or also as a second modality if, 
in case of aneurysm growth, CTA is unable to determine the source 
of the leak. An emerging yet promising application for endovascular 
aneurismal repair surveillance is contrast -enhanced ultrasound 
(CEUS). Ongoing studies will definitely prove the diagnostic as well 
as the clinical impact of CEUS; such a modality might be useful for 
the assessment of growing aneurysm without definitive evidence of 
endoleaks at both CTA and MRA.
Aortic dissection typically presents with excruciating, tearing, 
anterior, or interscapular chest pain that tends to migrate to other 
sites along the course of the dissection. Mortality is high in untreated 
aortic dissection, and in an analysis of 963 patients collected from six 
reported series, 50% of patients died within 48 hours, 70% within one 
week, and 90% within 3 months. Classification of aortic dissection is 
based upon the site of the intimal tear and the extent of the dissecting 
hematoma. In the more commonly used Stanford classification, 
type A refers to all dissections that involve the ascending aorta, and 
the reentry site may be located anywhere along the course of the 
aorta. All other dissections are classified as type B. In type B, the 
dissection is confined to the aorta distal to the left subclavian artery. 
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Approximately 60% of dissections are type A and 40% type B. The 
detection and localization of a proximal entry or intimal flap are crucial 
because patients with a type A dissection of the aorta (equivalent to 
types I and II of the DeBakey classification) require surgical correction. 
Type B dissection of the descending thoracic aorta is often managed 
medically because of the higher operative mortality in this group. 
Reoperations are necessary in 7-20% of patients with aortic dissection 
because of dissection-related complications. Stent graft repair is now 
a robust option to conventional surgery.
Imaging studies in the evaluation of suspected thoracic dissection 
should be directed toward confirmation of the presence of dissection, 
determination of whether the dissection is type A or B, assessment of 
entry and reentry sites; identification of thrombus in the false lumen; 
assessment of aortic valve competency; detection of the presence or 
absence of aortic branch involvement, including involvement of the 
coronary ostia; and determination of the presence of extravasated 
blood into mediastinal, pleural, or pericardial spaces. In addition, 
imaging should help distinguish classic aortic dissection from other 
causes of „acute aortic syndrome“ such as acute intramural hematoma 
and penetrating atherosclerotic ulcer. Numerous studies evaluating 
the efficacy of CT scanning in diagnosing aortic dissection have 
demonstrated sensitivity of 90-100%, but lower specificity ranging 
from 87 (lower than MRI or TEE) to 100%. However, these studies 
compared conventional CT, which has largely been supplanted 
by fast MDCT or less commonly electron beam CT (EBCT). Fast CT 
scanning (CT angiography) represents a significant advance in CT 
imaging. The use of multidetector arrays allows accurate imaging of 
a large anatomic area with high resolution and a short acquisition 
time. It permits breath-hold volumetric acquisitions, eliminating 
ventilatory misregistration. Narrow collimation results in improved 
through-plane resolution with improved visualization of vascular 
structures as compared with conventional CT. With shorter imaging 
times, better bolus tracking is accomplished and more images are 
obtained during peak contrast enhancement, resulting in improved 
visualization of vascular structures as compared with conventional 
CT. Fast CTA provides exquisite detail on the intimal flap and branch 
vessel involvement. Motion artifacts in the ascending aorta mimicking 
dissection are much less of a clinical problem with MDCT, and the use 
of cardiac gating can eliminate potential artifacts in the aortic root. 
The rapid, large-volume acquisition that can be obtained with MDCT 
allows imaging of both the thoracic and abdominal components of 
the dissection and assessment of extension of the dissection into 
abdominal and pelvic branch vessels with one injection of contrast. 
Image post processing of the volumetric data using multiplanar 
reformatting and 3D volume rendering of the data set facilitate 
evaluation of the course of the intimal flap. Recent studies show similar 
sensitivities for CTA, TEE, and MRI in detecting aortic dissection. The 
relative accuracy of these modalities is confounded by the fact that 
technical improvements in CT, MR, and TEE have outpaced our ability 
to perform necessary trials. To date, there have been no large study 
comparisons of MDCT and MR or TEE.
ECG-gated CTA is an attractive emerging application for detailed 
analysis of the aortic root and the ascending thoracic aorta enabling 
crisply assessment of even subtle types of dissection.
CTA represents the modality of choice in the follow-up of thoracic 
stent graft repair.

Special Session
Controversies in vascular intervention
2201.1
Direct stenting is indicated for below the knee lesions: PRO

S. Müller-Hülsbeck; 
Department of Diagnostic and Interventional Radiology / Neuroradiology, 
Ev.-Luth. Diakonissenanstalt zu Flensburg, Flensburg, Germany.

Learning Objective 
To find out potential advantages of primary stenting compared to 
PTA alone.
A yearly total of 160,000 amputations for foot necrosis worldwide 
translate to 12,000 patients per month, a remarkable figure that 
suggests major potential for development in peripheral above- and 
below-the-knee procedures to the benefit of patients in terms of major 
improvements in quality of life and a reduction in the direct and indirect 
costs to society. Fifty percent of these 12,000 patients have never had 
an angiographic diagnosis prior to amputation. The cost per year is $15 
billion; so if 25% of amputations can be avoided, 8 billion dollars per 
year can be saved. The cost after amputation has to be calculated also: 
Patients require prosthesis and only 20% of patients undergoing above-
the-knee amputation procedures and 40% of below-the-knee patients 
can return to a normal life style [1, 2]. So, all these costs are not effective 
because the patient cannot go back to normal lifestyle and also requires 
cost intensive support for the rest of his or her life.
Keeping the above mentioned in mind, patients presenting with 
critical limb ischemia (CLI) with Rutherford Category 4 to 6 require a 
certain attendance. Wound and ulcer healing as well as prevention of 
amputation (amputation free survival) are the two main therapeutic 
goals for below the knee (BTK) interventions. Even in case of multi-
segmental stenotic or occlusive vessel disease, endovascular techniques 
such as percutaneous transluminal angioplasty (PTA) and stenting have 
shown encouraging clinical results in terms of amputation free survival 
in this severely diseased patient group [3, 4]. Short-, intermediate- and 
long-term data indicate that endovascular intervention will become the 
primary treatment for lesions in patients with critical limb ischemia with 
1-year primary patency and limb salvage rates that compare favourably 
with published surgical data and in terms of costs. Therapy by surgical 
means is within the first year after treatment dramatically higher for 
surgery (34200.-€ / 23322 £) compared to interventional endovascular 
therapy (25550€ / 17419 £ [5]).
What might be the potential advantages of primary stenting compared 
to PTA alone? Usually stenting is used on a routine base selectively as a 
bailout following PTA for flow limiting dissections or residual stenosis. 
The restenosis rate for PTA alone is more than 50% at 12 months. The 
BASIL trial documented high intermediate failure and re-intervention 
in a 12 months follow-up for PTA group compared to bypass surgery; 
however, outcome was similar for treatment of severe ischemia for the leg. 
Unfortunately, in the BASIL trial, no separation of BTK lesions was made 
[5]. However, it is possible that stent implantation overcomes the early 
plaque remodelling taking into account that appropriate stent devices 
intended for infragenicular vessels of small calibre resulting in adequate 
vessel wall coverage of 10-20% are needed to overcome consequent 
lumen loss of PTA. Even when used as repeated PTA or prolonged PTA 
at the same lesion site, remodelling of the vascular wall seems obvious 
within short-term, resulting in potential risk for re-occlusion and decrease 
in amputation free survival. Improved patency rates might be achieved 
by using stents, either in a balloon-expandable manner consisting of 
different materials like Cobalt Chrome, bare Stainless/Carbofilm-coated 
Steel or biodegradable Aluminum alloy or in a self-expanding fashion 
made of Nitinol. These stents, originally adapted from coronary stents, 
are nowadays redesigned and specifically available for below the knee 
(BTK) interventions in terms of stent design, diameter and length.
Unfortunately, there is only one prospective randomized trial 
available comparing PTA and stent BTK for treatment of CLI.
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Rand and co-workers could found that in the stent group the 
cumulative primary patency at 6 months was 83.7% at the 70% 
restenosis threshold, and 79.7% at the 50% restenosis threshold. 
For PTA, the primary patency at 6 months was 61.1% at the 70% 
restenosis threshold and 45.6% at the 50% restenosis threshold. Both 
results were statistically significant (p<0.05). Based on these results, 
Rand concluded that infrapopliteal stent application is an effective 
treatment modality for high-grade lesions in chronic critical limb 
ischemia. Compared with PTA, higher patency rates can be expected 
after 6 months [6].
A report using a small vessel Nitinol stent for BTK application could show 
that after stent placement, the primary cumulative patency rate for the 
study group at 6 months was 82%. The mean resting ankle-brachial index 
at baseline was 0.50±0.16 and significantly increased to 0.90±0.17 at 12-
24 hours after intervention and 0.82±0.24 at latest follow-up (P<0.001 for 
both). The sustained clinical improvement rate was 80% at the 6-month 
follow-up. The 6-month limb salvage rate regarding major amputation 
was 100%. The rate of major complications was 17%. Kickuth et al could 
prove that infrapopliteal application of the new nitinol stent is a safe, 
feasible, and effective method with good short-term patency rate in the 
treatment of severe life style limiting claudication (LLC) and chronic CLI. 
However, Bosiers et al found that the limb salvage rate was significantly 
better in patients with proximal below-the-knee (BTK) than in those with 
mid-section or distal lesions (100 vs. 81.8%; P=0.0071) [7].
Nevertheless, more prospective randomized multicenter trials will be 
needed to further establish the role of stenting as a primary tool for 
endovascular intervention in this challenging patient group. At the 
moment, a new multicenter trial comparing PTA with primary stenting 
using a selfexpanding Nitinol stent is on the way; the first patients in 
this ongoing trail were already included. Once having these results, 
the situation might become a little bit more obvious and clearer for 
the use of stent devices BTK for CLI and LLC treatment.
1. Norgren L, Hiatt WR, Dormandy JA, Nehler MR, Harris KA, Fowkes 
FG; TASC II Working Group. Inter-Society Consensus for the 
Management of Peripheral Arterial Disease (TASC II). J Vasc Surg. 
2007 Jan;45 Suppl S:S5-67.

2. Pentecost MJ, Criqui MH, Dorros G, Goldstone J, Johnston KW, 
Martin EC, Ring EJ, Spies JB; Special Writing Group of the Councils 
on Cardiovascular Radiology, Arteriosclerosis, Cardio-Thoracic 
and Vascular Surgery, Clinical Cardiology, and Epidemiology and 
Prevention, American Heart Association. Guidelines for peripheral 
percutaneous transluminal angioplasty of the abdominal aorta and 
lower extremity vessels. A statement for health professionals from a 
Special Writing Group of the Councils on Cardiovascular Radiology, 
Arteriosclerosis, Cardio-Thoracic and Vascular Surgery, Clinical 
Cardiology, and Epidemiology and Prevention, the American Heart 
Association. J Vasc Interv Radiol. 2003 Sep;14(9 Pt 2):S495-515.

3. Nydahl S, Hartshorne T, Bell PR, Bolia A, London NJ. Subintimal 
angioplasty of infrapopliteal occlusions in critically ischaemic 
limbs. Eur J Vasc Endovasc Surg. 1997 Sep;14(3):212-6.

4. Balmer H, Mahler F, Do DD, Triller J, Baumgartner I. Balloon 
angioplasty in chronic critical limb ischemia: factors affecting 
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Aug;9(4):403-10.
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Fowkes FG, Gillepsie I, Ruckley CV, Raab G, Storkey H; BASIL trial 
participants. Bypass versus angioplasty in severe ischaemia of the 
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6. Rand T, Haumer M, Stadler A, Schoder M, Kettenbach J. [PTA 
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Radiologe. 2006 Nov;46(11):948-54.
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Direct stenting is indicated for below the knee lesions: CON

P. Gaines; 
Sheffield Vascular Institute, Northern General Hospital Shef, Sheffield, 
United Kingdom.

Learning Objectives 
1. Enjoy a debate.
2. Review data surrounding the correct endovascular approach to 
tibial artery disease.

3. Witness the English victorious again.
Peripheral arterial disease is common and endovascular techniques 
play a prominent part in the management of these patients. Tibial 
artery intervention is usually used to manage critical limb ischaemia 
(CLI) and this abstract will focus on the use of simple angioplasty and 
stents in the tibial arteries to manage CLI.
Simple truths
There are many reports of the success of simple tibial angioplasty to 
manage critical lower limb ischaemia in recent years. As with surgery, 
there is a fascination with reporting patency in its many guises 
(primary, primary assisted, secondary etc). However, there is a simple 
truth. All that matters is the death and limb salvage rate. Most papers 
relate the procedural death rate and the mid-term (6 months to 2 
year) limb salvage rate.
What is the limb salvage rate of below knee angioplasty?
When CLI is managed by simple angioplasty, the reported limb 
salvage rate at 1 and 2 years is in the order of 74- 97% [1-11]. It is well 
documented in these series that the vessel patency is significantly 
less than the salvage rate.
What treatments have been shown to be better than angioplasty?
The largest reported study of infra-inguinal surgical grafts detailed 
a 2.7% 30 day mortality rate and the three most frequent major 
complications, myocardial infarction, graft occlusion and serious 
wound infection, all occurred in 5% of patients. Not surprisingly 
then the BASIL trial, which randomised patients with severe 
ischaemia to a policy of surgery first or endovascular first failed to 
show any short or long term benefit of surgery. This was despite 
this effectively being a randomisation of difficult angioplasty 
against vein graft. Lesions easily treated with PTA with known 
good outcomes were not randomised because clinicians were 
not in equipoise. Similarly, patients without good vein underwent 
PTA. Away from randomised trials, in everyday practice recent 
large studies have confirmed that below knee grafts do not confer 
additional benefit over angioplasty.
What about tibial stents?
There are no properly constructed trials showing benefit for stents 
over angioplasty. Feiring demonstrated a limb salvage rate no better 
than simple angioplasty (87%) but used an average of more than 2 
stents per patients. Both DeRubertis and Boisiers, from a large series 
of consecutive patients, demonstrated that tibial stents did not confer 
benefit over tibial angioplasty. Current data indicates that stenting is 
no better than simple angioplasty, just more expensive.
Are tibial stents likely to be of benefit in the future?
Sadly not for a number of reasons:
1. The patency of angioplasty has little bearing on long term 

limb salvage. It has been repeatedly demonstrated that limb 
salvage can be up to twice the patency rate of the treated vessel. 
Therefore, adding a small benefit to patency will have little 
bearing on the limb salvage rate.

2. The limb salvage rate of angioplasty is already high. Failures are 
largely not related to vessel patency, but are more likely to be 
due to irreversible ischaemia, on-going tissue infection, poor foot 
arteries, etc. None of these will be improved by adding metal to 
the angioplasty site.

Conclusion
The burden of proof lies with those introducing new techniques to 
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show that the proposed development is an improvement over the 
current standard of care. There is no proof that tibial stents confer any 
additional benefit over angioplasty. Indeed, current data indicates 
that stents offer no additional benefit over simple angioplasty, but are 
more expensive resulting in no additional cost benefit for patients, 
only an improved share price for the medical device companies.
Patients with CLI have a prognosis worse than many cancers. 50% of 
patients with an ABI of 0.4 or less will be dead at 3 years and provision 
of best medical therapy for these patients is patchy and generally 
poor. Money would be better targeted at education, prevention and 
cardiovascular risk factor management.
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in elderly with critical chronic limb ischemia. Eur J Radiol, 2005. 
53(2): p. 287-92.
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for limb salvage in patients with critical limb ischemia: experience 
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3. Boyer, L., et al., Infrapopliteal percutaneous transluminal 
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2201.3
IVC filters: do we need them - PRO

V. Oliva; 
CHUM, Montreal, QC, Canada.

Learning Objectives 
1. To review the natural history and treatment of thromboembolic 
disease.
2. To highlight the risks and benefits of using IVC filters.
3. To discuss the accepted and controversial indications of IVC filters.
Venous thrombo-embolism (VTE) is a continuum of the same 
disease state with a wide range of clinical manifestations. These 
may vary from relatively benign deep venous thrombosis (DVT) to 
life-threatening pulmonary embolism (PE). Because the spectrum 
of clinical outcomes in patients with venous thrombo-embolic 
disease is extremely wide, the treatment should be adapted to the 

clinical situation. Anticoagulation is the first-line therapy for stable 
patients, the goal of which is to prevent progression or recurrence 
of the disease, and more aggressive treatment such as thrombolysis 
and thrombo-embolectomy is generally reserved for patients 
with hemodynamic compromise secondary to massive PE. Despite 
modern therapeutic regimens, VTE is still responsible for as many 
as 240,000 deaths per year in the USA. This number illustrates the 
unpredictable nature of this disease.
Inferior vena cava (IVC) filters are designed to mechanically prevent 
thrombi from migrating to the pulmonary circulation while 
maintaining patency of the vena cava. As such, they can be used 
as an alternative or as an adjunct to anticoagulation therapy for 
preventing PE in high risk patients. Their use however is controversial, 
mainly because scientific evidence for filter effectiveness is lacking. In 
addition, IVC filters have been associated with various complications, 
which include venous thrombosis, filter obstruction, filter fracture 
with embolization, migration, and caval penetration. Some of 
these complications can be avoided by using newer generations of 
retrievable filters in patients who have limited temporal requirements 
for IVC filtration.
Physicians involved in the placement of IVC filters should have 
thorough knowledge of the following:
- existing devices with their strengths and weaknesses,
- recognized and controversial indications for IVC filter placement,
- underlying condition of the patients they are treating, and
- specific patient population (e.g. trauma, cancer, bariatric surgery).
We advocate the use of retrievable IVC filters in order to shorten 
the duration of IVC filtration as much as possible depending on the 
clinical situation. This strategy is aimed at reducing the complications 
associated with the presence of a filter.
Despite the lack of scientific evidence surrounding the role of IVC 
filters, we believe they should be used in patients with proven VTE 
when anticoagulation is contraindicated or ineffective. The use of IVC 
filtration as an adjunct to anticoagulation (e.g. patients with central 
DVT, massive PE, and VTE with poor cardiopulmonary reserve) 
should be considered more carefully as the data supporting this 
practice are more sparse. Lastly, the use of prophylactic IVC filters in 
patients without active VTE but considered at high risk (e.g. critically 
ill patients, high-risk surgery, and immobilized patients) should be 
viewed as controversial.
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428S.

10. Streiff M. Vena caval filters: a comprehensive review. Blood 2000; 
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11. Pasquale M, Fabian T. Practice management guidelines for 
trauma from the Eastern Association for the Surgery of Trauma. J 
Trauma 1998; 44:941-956.

12. Rogers F, Cipolle M, Velmahos G, et al. Practice management 
guidelines for the prevention of venous thromboembolism in 
trauma patients: the EAST practice management guidelines work 
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retrospective analysis. Obes Surg 2003; 13:819-825.

2201.4
IVC Filters: Do we need them - CON

G. Plant; 
Department of Radiology, The North Hampshire Hospital, Basingstoke, 
Hants, United Kingdom.

No abstract available

2201.5
Thrombolysis for DVT - PRO

K. Thomson; 
Radiology, Alfred Hospital, Melbourne, Victoria, Australia.

Learning Objectives 
1. Take note of the arguments PRO and CON for thrombolysis.
2. Recognise that there is a better method of treating DVT than just 

Heparin and Coumadin.
3. Become an advocate for change to thrombolysis with or without 
mechanical assistance in your hospital.

4. Obtain the knowledge to effectively provide the best outcome for 
your patients.

Is there a PRO case for thrombolysis of DVT? Yes! There is certainly a 
case and I intend to prove it to you.
Deep vein thrombosis is a common problem particularly in the 
hospital setting. While it is true that isolated calf vein DVT does not 
generally lead to morbidity, the thrombus extends from the calf 
veins in between 10 to 30% of patients. Once the thrombus involves 
the iliofemoral venous segment the stage is set for progression to 
pulmonary embolus and its associated morbidity. In many cases the 
pulmonary embolus is a fatal event.
In the leg, the thrombus results in permanent damage to the delicate 
leg vein valves and studies have shown that deep venous thrombosis 
was associated with 33-75% of all venous ulceration and resulted in post 
thrombotic (“heavy leg”) syndrome in almost one third of cases.
Standard treatment of patients with DVT is anticoagulation with 
Heparin and then Coumadin, bed rest, compressive stockings and 
elevation of the affected limb. It is a salutary fact that most cases of 
phlegmasia cerulea dolens were treated initially by this method. In 
addition, studies have indicated a significant mortality (14%) from 
pulmonary embolus and almost half had a subsequent thrombosis 
in the opposite leg.
The unsavoury factor of anticoagulation is that it merely attempts 
to prevent further thrombosis and does not result in significant 
clearance of the thrombus. In addition, there are significant risks of 
long term coumadin therapy with respect to the need for repeated 
blood coagulation tests and the risk of bleeding from minor trauma.
High quality (Level II) comparison studies have demonstrated a 
significant difference in thrombus clearance with thrombolytic agents 
compared to anticoagulation. In a pooled analysis of six randomised 

controlled trials, there was a 3.7% increase in lysis of thrombus 
even with Streptokinase thrombolysis compared to Heparin. In a 
retrospective review clearance with a tissue plasminogen activator 
(t-PA), thrombolysis was 66% compared to 17% with Heparin. It is 
notable that these clearances with thrombolysis were achieved much 
more quickly than with Heparin. A further and under-recognised 
benefit is the considerable improvement in haemodynamic 
parameters such as pulmonary artery pressure and pulmonary 
vascula resistance following thrombolysis in those patients with 
pulmonary embolism.
Those who would support the CON case and its ineffective 
anticoagulation regime will tell you that the risk of bleeding from 
thrombolysis outweighs the benefits and that patients, when given 
the facts, will chose the lesser treatment of anticoagulation. Indeed, 
in older studies with Streptokinase, there was a measured increase 
in minor and major bleeding. However, we have come a long way 
since Streptokinase. In a meta-analysis of randomised controlled 
trials involving 679 patients comparing t-PA with Heparin, there was 
no significant difference in major or minor bleeding with odd ratios 
of 1.61 and 1.98, respectively.
New methods of thrombolysis are associated with even lower risks. 
In my own experience with 22 patients, pulse-spray thrombolysis 
with Urokinase of 1-1.5 million units over 24 hours resulted in 80% 
thrombus clearance and was not associated with haemorrhage except 
in one patient who was 5 days post-operation. A recent operation 
is the only absolute contraindication for infusion thrombolysis but 
now there are real alternatives which allow sequestration of the 
thrombolytic drugs and reduce the systemic effects of thrombolysis 
to a minimum. Those of us who are old enough to remember the days 
of Streptokinase and the need to monitor fibrinogen are amazed at 
the low incidence of systemic effects with modern thrombolytics like 
t-PA, particularly when pharmacomechanical methods are used as an 
adjunct. In our hospital, we have not needed to measure fibrinogen 
levels during thrombolysis for years.
More recent publications confirm that shorter infusion times, lower 
dose regimes and pharmacomechanical methods of thrombolysis 
result in almost complete lysis and an absence of complications. 
Results using sequestration devices like the Trellis™ indicate 
restoration of flow in 100% of patients with a mean dose of t-PA of 
13.4 mg under 2 hours and no complications. With this device, the 
thrombolytic agent is trapped between two balloons and aspirated 
at the end of the procedure. Another study using the AngiojetTM 
with a variety of thrombolytic agents (Urokinase, t-PA or Reteplase) 
reported no complications, 74% immediate improvement and 
an average infusion time of less than 9 hours. The AngiojetTM has 
the added advantage of aspirating thrombus as well as delivering 
thrombolytic agents to only the affected area.
Even apart from the obvious patient benefits of thrombolysis, the 
time course and outcome of pharmacomechanical thrombolysis 
produces tangible economic benefits for the organization, which 
make a compelling PRO case for thrombolysis.
1. Comerota AJ, GRavett MH. Iliofemoral venous thrombolysis. J Vasc 
Surg 2007 46:1065-76.

2. Lin PH, Zhou W, Dardik A, Mussa F, Kougias P, Hedayati N, Naoum 
JJ, El Sayed H, Peden EK, Huynh TT. Catheter-direct thrombolysis 
versus pharmacomechanical thrombectomy for treatment of 
symptomatic lower extremity deep venous thrombosis. Am J 
Surg 2006 192:782-8.

3. Masuda EM, Kessler DM, Kistner RL, Eklof B, Sato DT. The 
natural history of calf vein thrombosis: lysis of thrombi and the 
development of reflux. J Vasc Surg 1998 28:67-73.

4. Bush RL, Lin PH, Bates JT, Mureebe L, Zhou W, Lumsden 
AB. Pharmacomechanical thrombectomy for treatment of 
symptomatic lower extremity deep venous thrombosis: safety 
and feasibility study. J Vas Surg 2004 40:965-70.

5. O‘Sullivan GJ, Lohan DG, Gough N, Cronin CG, Kee ST. 
Pharmacomechanical thrombectomy of acute deep vein 
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thrombosis with the Trellis-8 isolated thrombolysis catheter. J 
Vasc Interv Radiol 2007 18:715-24.

6. Schweizer J, Kirch W, Koch R, Elix H, Hellner G, Forkman L, Graf A. 
Short and long-term results after thrombolytic treatment of deep 
venous thrombosis.

7. Castenada F, Li R, Young K, Swischuk JL, Smouse B, Brady T. 
Catheter-directed thrombolysis in deep venous thrombosis with 
use of reteplase: immediate results and complications from a pilot 
study. J Vasc Interv Radiol 2002 13:577-80.

2201.6
Thrombolysis for DVT - CON

H. Wagner; 
Department of Radiology, Vivantes Klinikum im Friedrichshain, Berlin, 
Germany.

No abstract available

Special Session
TIPS: an update
2202.1
The role of TIPS in hematemesis

Z. Haskal; 
Interventional Radiology MHB 4-100, New York Presbyterian Hospital/ 
Columbia, New York, NY, United States.

Learning Objectives 
1. To review the etiology of variceal bleeding and the medical-
interventional treatment options

2. To update the results of TIPS in variceal bleeding
3. To give its place in comparison to other treatment
No abstract available

2202.2
The role of TIPS in refractory ascites

G. Richter; 
Department of Diagnostic Radiology, University Hospital Heidelberg, 
Heidelberg, Germany.

Learning Objectives 
1. To review the etiology, pathophysiology, and treatment options of 
refractory ascites

2. To update the results of TIPS on refractory ascites
3. To compare Tips to other tt options
No abstract available

2202.3
TIPS in complex situations

I. Kori; 
Interventional Radiology, Tel Aviv Medical Center, Tel Aviv, Israel.

Learning Objectives 
1. To describe the technique and results of TIPS in Budd Chiari.
2. To describe the technique and results of TIPS in case of PV 
thrombosis.

3. To review the indications of TIPS in a complex situation.
Budd-Chiari syndrome (BCS) is a rare disease with a wide range of 
different clinical courses, depending upon the acuity and the extent 
of venous occlusion. More often than not, the clinical course of BCS 
in Western countries is acute, with rapid progression of liver disease 
and its sequelae over time periods ranging from weeks to months.
TIPS has a proven benefit in the treatment of symptomatic patients 

with Budd-Chiari syndrome. Rossle et al. had an initial success rate of 
94% in 35 patients, with a 5 year transplant free survival of 74% (1).
Perello et al. performed TIPS in 13 patients with BCS with favorable 
long term outcomes (2).
However, performing a TIPS in this situation can be challenging and 
calls for some technical adjustments. Typically, the hepatic veins will 
be occluded, with short stumps near the IVC. Sometimes the operator 
might be required to perform a transcaval stick to access the portal 
system. In the author’s experience, access from the left internal jugular 
vein facilitates the engagement of short hepatic vein stumps. The 
retrohepatic IVC itself is usually narrowed secondary to caudate lobe 
enlargement. In the acute phase the liver is enlarged, necessitating 
longer shunts, sometimes using more than one device.
Portal vein thrombosis (PVT) is the most common cause of presinusoidal 
portal hypertension. With the exception of systemic anticoagulation, 
the current treatment of a patient presenting with acute PVT is rather 
disappointing. A transjugular intrahepatic portosystemic shunt (TIPS) 
is the most commonly used treatment for the complications of portal 
hypertension caused by PVT (3), but there are insufficient data on its 
ability to control acute cases of PVT. Both acute and chronic PVT may be 
found concomitantly with BCS in up to 25% of patients (4). This subgroup 
of patients (especially the majority, who have chronic PVT) has a much 
worse prognosis because at this stage neither liver transplantation 
nor shunt surgery is easily feasible. The clinical appearance and the 
management of the two entities in the same patient have been published 
only in isolated case reports (5, 6).
Acute PVT can often go undetected because of nonspecific symptoms. 
If it is left untreated and the symptoms resolve, collateral vessels 
become established, ending up with cavernous transformation 
of the portal vein and the development of portal hypertension. 
Therefore, all appropriate measures should be taken in order to 
prevent such a scenario. Previous studies demonstrated resolution 
of thrombosis by using several techniques, among them intravenous 
heparinization followed by long-term oral anticoagulation (7, 8), 
selective venography with infusion of thrombolytic agents and 
angiographic/surgical thrombectomy. Thrombolytic therapy can be 
administered either systemically or, as has been the case in recent 
years, selectively via either the superior mesenteric artery or the 
portal vein (transhepatically or through construction of a TIPS) (9). 
Only the first option has proved to be effective in reducing the risk 
of thrombotic events after acute PVT by recanalization of the vessel, 
thus preventing portal hypertension and its complications (7). There 
have been reports of using thrombolytic agents through transjugular 
or percutaneous transhepatic approaches in patients with acute PVT 
(10), but as with surgical thrombectomy, no confirmed data regarding 
the yield of these procedures have yet been published. The risk of 
penetrating a failing liver must also be taken into account. The role of 
TIPS in patients with PVT remains inconclusive because of procedure-
related complications, technical difficulties due to thrombus, and 
recurrent shunt occlusion.
In a patient presenting with acute variceal bleeding due to PVT, 
however, the option of systemic anticoagulation is less appealing, and 
so a TIPS procedure is preferred in many such cases. In two reported 
cases of BCS associated with PVT that were managed percutaneously 
by means of a TIPS placement and thrombolysis, the thrombosis 
of the portal vein was acute but incomplete, i.e. there was residual 
portal flow (11, 12).
Pfammatter and colleagues published a case with similar management 
of PVT complicating BCS that involved using interventional radiology 
methods. They restored portal and hepatic venous flow by combining 
transhepatic recanalization of the mesenteric and portal veins with a 
TIPS procedure (9).
More recently, Haskal reported the use of power-pulse thrombolysis 
and thrombectomy via a TIPS to treat a patient with Budd-Chiari 
syndrome complicated by portosplenomesenteric thrombosis (13).
Indeed, if intravenous heparinization is either not feasible or gives 
unsatisfactory results and if selective thrombolytic therapy also fails, 
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the main goal in the therapeutic strategy should be removing the 
newly formed thrombus from the portal system in conjunction with 
restoration of outflow. This can be achieved by the insertion of a TIPS 
and declotting of the portal tributaries and branches via this route.
If the intrahepatic portal branches are occluded, a pre-TIPS procedure 
such as CT guided coil placement near the target vessel may increase 
the success rate of the TIPS. In a patient with both hepatic vein and 
portal vein thrombosis, this approach is even more beneficiary.
The role of the TIPS procedure itself is not only to decompress the 
portal system but also to create an adequate hepatic outflow tract so 
that thrombosis of the portal system does not recur due to low blood 
flow and stasis. Declotting the portal vein serves to provide inflow to 
the shunt and improve shunt patency. In the presence of acute portal 
vein thrombosis, where antithrombotic and thrombolytic therapies 
are exhausted, thrombectomy via a TIPS procedure seems promising 
for reversing the rapid deterioration towards fulminant hepatic 
failure and obviating the need for urgent transplantation, which may 
not always be practical.
1. Rössle M, Olschewski M, Siegerstetter V, et al.The Budd-Chiari 
syndrome: Outcome after treatment with the transjugular 
intrahepatic portosystemic shunt. Surgery 2004;135:394-403.

2. Perelló A, García-Pagán JC, Gilabert R, et al. TIPS is a useful long-
term derivative therapy for patients with Budd-Chiari syndrome 
uncontrolled by medical therapy. Hepatology 2002;35:132-139.

3.Sobhonslidsuk A, Reddy KR. Portal vein thrombosis: a concise 
review. Am J Gastroenterol 2002;97:535-541.

4. Mahmoud AE, Helmy AS, Billingham L, et al. Poor prognosis 
and limited therapeutic options in patients with Budd-
Chiari syndrome and portal venous system thrombosis. Eur J 
Gastroenterol Hepatol 1997;9:485-489.

5. Watanabe H, Shinzawa H, Saito T, et al. Successful emergency 
treatment with transjugular intrahepatic portosystemic shunt for 
life-threatening Budd-Chiari syndrome with portal thrombotic 
obstruction. Hepatogastroenterology 2000;47: 839-841.

6. Opitz T, Buchwald AB, Lorf T, et al. The transjugular intrahepatic 
portosystemic stent-shunt (TIPS) as a rescue therapy for 
complete Budd-Chiari syndrome and portal vein thrombosis. Z 
Gastroenterol 2003;41:413-418.

7. Condat B, Pessione F, Hillaire S, et al. Current outcome of portal 
vein thrombosis in adults: risk and benefit of anticoagulant 
therapy. Gastroenterology 2001;120:490-497.

8. Sheen CL, Lamparelli H, Milne A, et al. Clinical features, diagnosis 
and outcome of acute portal vein thrombosis. Q J Med 
2000;93:531-534.

9. Pfammatter T, Benoit C, Cathomas G, et al. Budd-Chiari syndrome 
with spleno-mesenteric-portal thrombosis: treatment with 
extended TIPS. J Vasc Interven Radiol 2000;11:781-784.

10. Sze DY, O’Sullivan GJ, Johnson DL, et al. Mesenteric and 
portal venous thrombosis treated by transjugular mechanical 
thrombolysis. Am J Roentgenol 2000;175:732-734.

11. Nolte W, Figulla HR, Ringe B, et al. TIPSS in the Budd-Chiari 
syndrome with portal vein thrombosis. Dtsch Med Wochenschr 
1997;122:116-121.

12. Leebeek FW, Lameris JS, Van Buuren HR, et al. Budd-Chiari 
syndrome, portal vein and mesenteric vein thrombosis in a 
patient homozygous for factor V Leiden mutation by TIPS and 
thrombolysis. Br J Haematol 1998;102:929-931.

13. Haskal Z. Power-pulse thrombolysis, thrombectomy, 
and TIPS formation for the accelerated treatment of 
portosplenomesenteric thrombosis in Budd Chiari syndrome. J 
Vasc Interven Radiol 2007;18:1458-1460.

Special Session
Interventional oncology in lung cancer
2203.1
Surgical aspects of primary lung cancer

M. Riquet; 
Service de Chirurgie Thoracique, Hopital Européen Georges Pompidou, 
Paris, France.

Learning Objectives 
1. To describe the surgical techniques including minimally invasive 
surgery.

2. To present combined techniques to enhance the results of 
surgery.

3. To report on the results of surgery in lung cancer according to 
tumor stage.

Lung cancer is a term including a wide variety of heterogeneous 
tumors in respect of histopathologic findings, stages of malignancy, 
and therapeutic modalities.
Surgery is the treatment of choice for early stages of non small-cell 
lung cancer (NSCLC); however, less than 25% of patients can undergo 
surgery. Nowadays, long term results are improved when surgery is 
incorporated in a multimodality treatment regimen.
Available surgical procedures are numerous: pulmonary “wedge” resection, 
segmentectomy, lobectomy, bilobectomy, sleeve lobectomy, pneumonectomy, 
completion pneumonectomy, and sleeve pneumonectomy. Each resection 
may be extended to adjacent structures involved by the tumor.
Whatever the resection, intrapulmonary and ipsilateral mediastinal 
lymph nodes must be removed during the operation. Nowadays, the gold 
standard concerning the mediastinum is a complete lymphadenectomy, 
which is a lymph node dissection removing all the fatty tissue containing 
the lymph nodes stations mentioned in the “Regional Lymph Node 
Classification for Lung Cancer Staging” [1].
Multicenter collected data of 11668 patients who underwent lung 
surgery for NSCLC during 2001 demonstrated that postoperative 
mortality was 4.9, 4.5, and 8.5% for wedges, lobectomies, and 
pneumonectomies, respectively [2]. Pneumonectomy postoperative 
mortality increases with extension of the resection to adjacent 
strutures, mediastinal lymph node involvement (N2), aging, and 
the highest postoperative mortality rates are observed after right 
pneumonectomy. Therefore, one of today’s surgical big challenges is 
looking for procedures permitting to reduce the necessity to perform 
pneumonectomies.
Clinical Stage I NSCLC represents about two thirds of the patients 
undergoing surgery. After surgery, only 57% will be pathological 
Stage I [3]. Stage I NSCLC are cancer T1 (tumor ≤3 cm in greatest 
dimensions) or T2 (<3 cm, or any size but invading visceral pleura) but 
N0 (no lymph node metastasis). These cancers are resectable and most 
are cured by surgery. Inoperable patients (because of performans 
status, poor respiratory function, etc.) may be offered alternative 
interventional treatments such as radiofrequency ablation, provided 
the tumor is peripheral and not exceeding 3 cm in diameter.
Stage II is T1 and T2 patients with intrapulmonary lymph node 
involvement (N1) or N0 tumors called T3 (because invading adjacent 
structures: chest wall, main bronchus, pericardium, etc.). N1 tumors 
are resectable but a pneumonectomy is most often necessary. T3 
tumors are also generally resectable, but the resection must be 
extended to the invaded structure. Results obtained by surgery for 
Stage II are not as good as those obtained for Stage I, but 5-year 
survival rates of around 50% may be expected.
Stage III NSCLC is subdivided in two groups. Stage IIIA is cancers (T1, 
T2, or T3) with ipsilateral mediastinal lymph node involvement (N2) 
and cancers T3N1. Much controversy still exists concerning the best 
management and the place of surgery in case of N2, when the N2, 
even when bulky, appear to be resectable. In effect, many patients 
with N2 disease will die of systemic metastases. However, 5-year 
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survival rates following surgery are approaching 25%.
Stage IIIB, the second group, is formed by cancers either N3 (with 
contralateral involved mediastinal lymph nodes) or T4 (invading 
adjacent structures considered as unresectable: esophagus, trachea, 
vertebra, atrium, aorta).
Stage IV is formed by cancers with distant metastases (M1), whatever 
the T and the N.
Patients with Stage IIIB or IV NSCLC are not candidates for surgery 
and represent the majority of NSCLC patients. However, surgery may 
be successful in some highly selected patients. Techniques are well 
codified now, and even if rarely occurring, surgical possibilities must 
not be overlooked in this category of patients (extended resection 
for T4: trachea, superior vena cava, vertebra, and metastasectomy for 
M1: brain, adrenal gland).
Whatever the resection performed, results are better when surgery 
is included in a multimodality treatment regimen. Other available 
treatments are chemotherapy (CT) and radiation therapy (RT). These 
treatments may take place before surgery (neoadjuvant or induction 
therapy), or after surgery (adjuvant therapy). A recent meta-analysis 
demonstrated that 5-year survival rates following any of both 
procedures are higher than those obtained with surgery alone [4].
The most important studies are currently concerning perioperative 
chemotherapy and the available results point out that adjuvant 
chemotherapy following NSCLC resection may now be considered as 
a standard of care, allowing an improvement in survival in patients 
aged below 75 years with good performance status. Patients who 
largely benefit from adjuvant chemotherapy are those with stage 
II and III diseases, certainly all with node positive (either N1 or N2) 
cancers, while patients with a stage I disease do not seem to benefit 
from this type of treatment.
Phase III data support the use of induction chemotherapy in stage IIIA 
and, although the rates of postoperative complications may be higher, 
the risk is acceptable and postoperative mortality is not influenced by 
chemotherapy. Induction therapy may induce downstaging and render 
resectable tumors that were initially contraindicated for surgery. By 
shrinking the tumor and/or N involvement sizes, neoadjuvant therapy 
may allow resections such as lobectomy or sleeve lobectomy instead 
of pneumonectomy. In so doing, it may improve not only long term 
prognosis, but also the rates of resection in patients with impaired 
pulmonary function or at high risk for a right pneumonectomy.
1. Mountain CF, Dresler CM. Regional Lymph Node Classification for 

Lung Cancer Staging. Chest 1997; 111:1718-23.
2. Little AG, Rush VW, Bonner JA, Gaspar LE, Green MR, Webb WR, 
Stewart AK. Patterns of surgical care of lung cancer patients. Ann 
Thorac Surg 2005;80:2051-56.

3. Mountain CF. Revisions in the International System for Staging 
Lung Cancer. Chest 1997; 111:1710-17.

4. Berghmans T, Paesmans M, Meert AP, Mascaux C, Lothaire P, 
Lafitte JJ, Sculier JP. Survival improvement in resectable non-
small cell lung cancer with (neo)adjuvant therapy: Results of a 
meta-analysis of the literature. Lung Cancer 2005; 49:13-23.

2203.2
Indication and results of RFA for primary lung cancer

C. Sofocleous; 
Memorial Sloan Kettering Cancer Center, New York, NY, United States.

Learning Objectives 
1. To define indications for RF ablation of primary lung cancer.
2. To describe the main complications of lung RFA.
3. To present the results of RF ablation for primary lung cancer.
Background
Primary Lung Cancer 
Lung cancer is the leading cause of cancer related death responsible 
for 28% of deaths in the population of patients with cancer. Surgery 
remains the treatment of choice for localized lung cancers. However, 

only 20% of patients with NSCLC are surgical candidates at diagnosis 
due to limited pulmonary reserve or other co morbidities. One and 
5-year survival for all stages of lung cancer is 42 and 15%, respectively. 
Percutaneous image guided radiofrequency (RF) ablation has been 
applied with encouraging results for local tumor control and overall 
survival in non-surgical patients with lung cancer.
Metastatic Pulmonary Cancer
In the surgical literature isolated pulmonary metastasis can be 
resected, with 5-year survival rates as a high as 50%. Limited series 
reporting on the results of RF ablation of lung metastases show similar 
results in non-surgical patients with lung metastases. RF ablation 
results are comparable to surgical metastasectomy survival rates of 
36% at 5 years. Percutaneous RF ablation is the natural evolution of 
image guided needle biopsies of lung masses.
Indications 
Primary Lung Cancer 
The ideal candidate for RF ablation is a patient with NSCLC stage IA 
(Tumor up to 3 cm, N0, M0) who is not eligible or refuses surgery.
Metastatic Lung Cancer
RF ablation is indicated in patients with less than 4 lung metastases 
in the face of no limited or controlled extrathoracic disease. The ideal 
candidate is a patient with a central solitary metastasis less than 3 
cm in diameter and located in the periphery of the lung parenchyma 
more than 1 cm away from a central blood vessel or bronchus.
Patients with primary or metastatic lung cancer who present with 
local tumor progression in a previously radiated region or new tumor 
development after surgical resection are also candidates for RF 
ablation.
Advantages of Percutaneous Thermal Therapy
Ablation being less invasive than surgery is accompanied by less 
morbidity and fewer complications. The procedure is performed 
with image guidance, requires no incision and in many centers is 
performed with conscious sedation and as an outpatient procedure. 
RF ablation has the advantage of destroying the tumor while it 
preserves the lung parenchyma and lung function. It is therefore 
the ideal treatment option for sicker patients and those with limited 
pulmonary reserve (FEV1=0.19 L) or solitary lung. RF ablation is 
repeatable and can be performed multiple times in order to treat 
local tumor progression after RF ablation.
Disadvantages of Percutaneous Thermal Therapy 
The main disadvantage of percutaneous thermal therapy is the lack 
of long term survival data or a randomized control study to surgical 
treatment. Therefore, it is not appropriate to recommend this 
treatment to patients who are surgical candidates and can undergo 
surgery with curative intend of a lung malignancy.
RF ablation for lung malignancies is an evolving treatment modality. 
After treatment, there is no routine tissue removal for evaluation of 
treatment and possible viable tissue remaining at the ablation site 
presents a disadvantage to surgery, where the specimen is evaluated 
in pathology for clear margins. The presence of nearby structures 
poses a risk for injury to a bronchus or a nerve. Nearby (within 1 
cm) vessels larger than 3 mm are a limiting factor to the effect of 
RF ablation especially with regards to the creation of a clear margin 
around the treated tumor due to the heat sink phenomenon (loss 
of heat from the moving blood in the nearby vessel). Needle track 
seeding is a potential limitation that however is extremely rare and 
can be prevented by ablating the track while withdrawing the needle 
at the end of treatment. The effects of ablation are monitored with 
follow-up contrast enhanced and PET CT of the chest. Both of these 
modalities have limitations in the detection of residual tumor or post 
ablation changes especially in the early post ablation period.
Pre-procedure Evaluation.
A multidisciplinary discussion of each individual patient is important 
to review all appropriate treatment options in each case. Once the 
multidisciplinary team determines that RF ablation is the best or one 
of the appropriate options for the patient, a clinic visit with the patient 
and family is scheduled. During the clinic visit, a detailed review of 
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the patient’s clinical condition and recent available imaging is made. 
It is extremely important that the patient and his family understand 
the situation and the procedure as well as what the reasonable 
expectations are after treatment. Recent imaging (not more than 30 
days from procedure) with CT of the chest and/or PET CT is available 
to confirm that there is a lesion amenable to RF ablation and assures 
that the patient does not have diffuse extrathoracic disease and 
that he or she is an appropriate candidate for the procedure. It 
is imperative that the evaluating IR physician is familiar with the 
disease process at hand, as well as staging and available treatment 
options and outcomes. Finally, prior to the procedure (within 
7-10 days), laboratory evaluation including total blood count and 
coagulation profile is required. We accept any patient with platelet 
counts >50000/dl and INR <1.5. Finally, medical clearance before the 
procedure is necessary. Physical examination and review of systems 
in the clinic is very important. In cases that a cardiac history or any 
medical condition is in question, referral to medicine for clearance 
for anesthesia and the procedure is recommended.
Clinical Results of RF ablation for Lung Malignancies
Response rates based on imaging have been reported in 38-93% of 
patients treated for lung malignancies with RF ablation. Local tumor 
progression after ablation in general has been a recognized problem 
with rates of progression significantly higher than those that one 
would expect based on relatively high rates of initial success. It is 
also very difficult to evaluate results and make comparisons between 
different series due to the lack of uniformity in reporting standards. 
Nevertheless, amongst several series reporting on RF ablation for 
lung malignancies there is agreement that best results are expected 
for masses smaller than 3 cm in largest diameter. In this population, 
100% necrosis after ablation has been documented. On the contrary, 
investigators demonstrated viable tissue in 63% of patients with 
tumors larger than 3 cm.
The significance of tumor size on outcome was also documented 
in a recent and probably the largest series of RF ablation for lung 
malignancies showing that mean time to tumor progression (TTP) 
after RF ablation was 45 months for tumors <3 cm whereas for 
tumors >3 cm it was 12 months. Progression free Survival (PFS) 
were 83, 64, 57, 47 and 47% for tumors under 3 cm and 45, 25, 25, 
25 and 25% for tumors over 3 cm at 1, 2, 3, 4 and 5 year, respectively. 
In the same series evaluation of the results of Lung RF ablation for 
malignancy, 153 patients with primary lung cancer underwent 602 
ablations for the treatment of 183 tumors. 75 patients were stage I 
and achieved median overall survival of 29 months after treatment. 
For this population, 1, 2, 3, 4, and 5 year overall survival were 78, 57, 
36, 27 and 27%. Best results were noted for patients with stage IA 
disease and overall survival of 30 months.
Encouraging results were also reported for patients with metastatic 
disease. Specifically for patients with colorectal cancer metastases to 
the lung, median survival was over 25.7 months and overall survival 
at 1, 2, 3, 4, and 5 years were 87, 78, 57 and 57 and 57%. Median time 
to local progression was 45 months for metastases <3 cm and 12 
months for tumors >3 cm, confirming the importance of tumor size 
in this population as well.
In patients with stage IV lung cancer or metastatic disease from 
different primaries local control of 31 months and 1, 2, 3, 4, 5 year 
survival of 70, 54, 44, 44 and 44% was reported. These results are 
comparable to surgical metastasectomy survival rates of 36% at 5 
years. Metastasectomy survival rate of 26% has been documented at 
10 years post treatment. Unfortunately, longer survival data are not 
yet available for RF ablation.
In a different series 24 by the same group, patients with primary 
lung cancer underwent RF ablation followed by 3D conformal 
radiotherapy. Mean follow up was 26.7 months and survival for stage 
IA and IB lung cancer were 92, 62 and 46% at 12, 24 and 56 months 
and 73, 42 and 31% at 12, 24 and 60 months, respectively.
Factors Affecting Treatment Failure
Factors affecting local tumor progression intervals were the tumor 

size, CEA levels and operator experience. Specifically, overall and 
requiring treatment pneumothorax rates were much higher in a 
group treated during the early experience compared to a group 
treated later by the same physicians. In general, there is recognition 
of a learning curve in RF ablation and that morbidity is reduced in 
experienced hands.
Complications
Review of different papers identified the following list of complications:
- Pneumothorax (0-67%)
- Hemoptysis (3-5%)
- Pleural Effusion (7-50%)
- Lung Abscess (7%)
- Pneumonia (4-66%)
- Death (0-5.5%)
- Skin burns are rarely observed after RF ablation including RF 
ablation of the lung

- Fever, chest pain, subcutaneous emphysema, broncho-pleural 
fistula, nerve injury, tumor seeding and stroke have been 
sporadically observed after RF ablation of lung tumors.

Imaging Follow-up of RF ablation in the lung
Radiographic Findings
Immediate CT of the chest shows ground glass opacity surrounding 
the treated lesion. This is the expected finding consistent with 
hyperemia and edema caused by the thermal injury. Intralesional 
bubbles may also be seen within the ablation zone and are also an 
expected finding. This first CT scan is important to show that the 
created ablation zone has adequately covered the lesion.
Subsequent CT Imaging
Most series and general guidelines suggest that first follow-up after 
RFA should be performed within 4-8 weeks from the procedure. On 
this scan, one should evaluate the efficiency of the ablation. Soft 
tissue area (opacity) increases by when compared to the pre-RFA 
imaging. This larger area of consolidation contains necrotic tumor, 
hemorrhage, consolidated normal lung, and fibrosis.
CT and PET/CT follow-up depending on the behavior of the ablated 
tumor on the pre-RF ablation imaging (PET positive tumor or 
tumor that enhanced after the administration of contrast material) 
appropriate follow-up should be obtained. Follow-up with PET CT 
or CT with contrast is recommended every 2-3 months thereafter. 
During follow-up of the overall size of the tumor, a gradual decrease in 
size is expected. Also a hypermetabolic ring around the ablated zone 
should be present initially, becoming less prominent with decreasing 
SUV readings overtime. Findings of increasing tumor size and SUV 
readings of the ablated area in subsequent scans are consistent with 
local tumor progression and, if appropriate, re-treatment with RF 
ablation should be considered.
Careful follow-up with imaging will identify new lesions that may 
develop and can be treated with RF ablation, radiotherapy or 
chemotherapy.
Conclusions and Current status of RF ablation for Lung Malignancies
Percutaneous RF ablation of small lung tumors in non-surgical patients 
is feasible with low risk to the patient and excellent results. However, 
RF ablation is not an acceptable substitute for surgical resection 
when operative therapy is indicated and possible. Overall best results 
are expected for Stage IA lung cancer and generally for peripherally 
located tumors <3 cm. In experienced hands, the results of RF 
ablation could be similar to wedge resections or metastatectomies. 
The initial outcomes reported after RF ablation for lung malignancies 
are promising but more series and patients are necessary before 
the ultimate value of the technique is documented. Well-designed 
studies correlating clinical, imaging and pathological results of RF 
ablation are needed to better understand the technique. The lack 
and difficulty in executing randomized controlled trials between 
surgery and RF ablation for lung malignancies make it difficult to 
compare the two treatments. It is now accepted that RF ablation 
represents an excellent treatment for non-operable patients with 
lung malignancies. With this in mind, and the continuous combined 



C  RSE

248 CIRSE
Annual Meeting and Postgraduate Course

efforts of physicians and technology to improve this modality, it is 
likely that the applications of the technique will continue to expand 
and more patients with cancer will benefit from this treatment.
1. Simon CJ, Dupuy DE, DiPetrillo TA, Safran HP, Grieco CA, Ng T, 
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2006 Aug;240(2):587-96.
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2203.3
Indication and results of RFA for lung metastasis

J. Palussière; 
Radiology, Institut Bergonié, Bordeaux, France.

Learning Objectives 
1. To define indications for RF ablation of lung metastasis.
2. To present image finding and image strategies during follow-up 
of lung RFA.

3. To present the results of RF ablation for lung metastasis.
The lung is the second most frequently affected organ by metastases 
after lymph tissue. Prevalence is 30 to 50% and is 25% if the lung is 
the only site of metastases. Pulmonary metastases arise from breast, 
colon, kidney, prostate and ENT tumors, as well as from rarer cancers 
such as sarcomas.
Treatment for pulmonary metastases varies according to the origin 
of the primary and its chemo-sensitivity, its spread and the phase 
of development: synchronous (mets discovered at same time as 
the primary) and metachronous (mets found at distance from the 
primary). Whenever possible, mets should be treated locally to 
achieve a local control and in order to increase the patient‘s survival. 
The local treatment may be proposed either straightaway (few, 
slowly-evolving metachronous mets) or after general treatment 
(chemo- or hormone therapy) and as the final treatment. While 
surgery is the gold standard, pulmonary radiofrequency ablation 
(RFA) has several indications since it has low morbidity and spares the 
healthy parenchyma more than does general surgery. It also allows 
easier therapeutic management of patients.
Indications
Any tumor measuring to a maximum diameter of 40 mm, located more 
than 1 cm from the hilum, with no invasion of the mediastinum.
Main results
Recent results indicate that RFA in the lung is well tolerated and provides 
a high rate of local tumor control. Morbidity is low so the technique is 
widely proposed to fragile patients. Pneumothorax is the most frequent 
complication in more than 50% of the cases and may be treated by the 
operator at the end of the intervention. A thoracic pain may appear 
after the procedure especially when the tumor is adjacent to the pleura 
and the chest wall. Intra- and post-operative mortality is low. RFA does 
not induce significant changes in lung function and spirometry results. 
Like this it is possible to treat patients who have undergone previous 
resections and to propose repeated treatments.
As the tumor remains in place, a long follow-up is necessary to evaluate 
the benefit of treatment. Imaging is crucial in the follow-up to estimate 
treatment efficacy. Owing to the need to ablate margins to ensure 
complete treatment of the tumor, normal tissue surrounding the tumor 
undergoes coagulation necrosis, which may lead to a size increase 
of the imaged abnormality. After growing, the lesion progressively 
shrinks. In some cases, no significant shrinkage is observed, and the 
tumor appears to be larger than prior to treatment, even in the case 
of complete treatment without any residual viable tissue. RFA for lung 
tumors results in persistent radiologic abnormalities that may provide 
more information than in other organs like the liver and kidney. The 
treatment is more efficient for tumors smaller than 3 cm with signs of 
complete necrosis visible on contrast-enhanced CT scan. Local relapse 
rates vary according to the mode of exploration (PET or CT scan) and 
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especially the length of follow-up. Various authors have reported a one-
year local relapse rate of less than 10% with a clear reduction in the initial 
size of the tumor: on average less than 5% for tumors smaller than 2 cm 
and more than 10% for those measuring more than 2 cm. Regarding the 
treatment of colorectal mets by RFA, Yan et al. reported 46% survival at 
3 years, a figure comparable to the 54.4 % survival obtained in surgical 
series. Nevertheless, in this study, the survival benefit for patients with a 
pulmonary metastasis larger than 3 cm was limited.
In conclusion: Percutaneous lung RFA may play a useful role in 
patients with pulmonary metastases. Nevertheless, multicenter 
prospective trials are needed with more homogeneous population.
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2203.4
Intra-arterial therapy in lung metastasis: a new approach

T. Vogl, K. Eichler, T. Lehnert, R. Hammerstingl, S. Lindemayr; 
Institut für Diagnostische und Interventionelle Radiologie, Klinikum der 
Johann Wolfgang Goethe-Universität, Frankfurt, Germany.

Learning Objectives 
1. To present possible techniques for intra-arterial therapies of lung 
tumors.

2. To define practical aspect of intra-arterial therapies of lung tumors.
3. To analyze results of intra-arterial therapies of lung tumors.
Study objectives: The purpose of this study was to evaluate 
tumor response with volumetric assessment for tumor sizes after 
treatment of unresectable lung metastases with transpulmonary 
chemoembolization (TPCE) in palliative intention.
Materials and methods: Between 2001 and 2007, 93 patients 
suffering from 527 unresectable lung metastases were treated with 
transpulmonary chemoembolization after the study was approved by 
our Institutional Review Board and informed consent was obtained 
from all patients. Treatment was repeated between 1 and 10 times with 
a mean of 3.2 sessions. Mean age was 59.9 years; male to female ratio 
was 41/52. The patients featured a mean of 6.5 metastases of different 
origins: colorectal carcinoma (n=40), breast cancer (n=12), renal cellular 
carcinoma (n=7), thyroidal cancer (n=4), cholangiocellular carcinoma 
(n=2), sarcoma (n=5), and others (n=23). Subsequent to regional 
anesthesia with 1% of mepivacin via a 7 F sheath, which was inserted 
into the right femoral artery, a 5 F headhunter catheter was placed either 
into the right or left pulmonary artery. An angiographic survey of the 
arterial system was performed and the relevant segmental pulmonary 
artery was probed by a headhunter catheter. In connection with this 
procedure a balloon catheter of 7 mm in diameter and 110 mm in length 
was positioned into the segmental pulmonary artery. Depending on the 
size, location, and arterial supply, the tip of the catheter was advanced 
further into the subsegmental pulmonary arteries using a guidewire. 

In order to detect arterio-venous shuntings as early as possible, the 
catheter was blocked and contrast-enhanced angiographic series were 
performed. The embolization suspension consisted of 5 to 10 ml Lipiodol 
(Guerbet, Sulzbach, Germany) and 5 to 10 mg Mitomycin C (Medac, 
Hamburg, Germany) followed by an injection of 200 to 450 mg of 
microspheres (Spherex, Pharmacia and Upjohn, Erlangen, Germany) for 
vessel occlusion. Prior to any treatment, specific laboratory parameters 
were controlled such as haemoglobin, creatinine, and bilirubin levels, 
leukocyte and thrombocyte numbers as well as blood clotting. 24 to 48 
hours before initial treatment, nonenhanced and enhanced computed 
tomographies were performed which were repeated at 4-week intervals 
for diagnosis and follow-up. After the sequential therapy, follow-up was 
performed every 3 months. For that purpose, a 4-row multidetector spiral 
CT (Somatom Plus 4 VZ, Siemens Medical Solutions, Erlangen, Germany) 
was used. All patients were examined with 4 x 2.5 mm collimation and a 
slice thickness of 5 mm. In order to recognize any alteration in the tumor 
volumes, all images were compared to previous ones as well as to CT 
scans taken before treatment with TPCE.
Tumor volume was calculated using the ellipsoid formula:
Volume=length x width x height x π/6
Therefore, in axial CT scans at a lung window 2000/-500 the maximum 
cross-sectional diameter with the help of an electronic calliper was 
determined as length and the perpendicular diameter as width. 
Height was estimated by the number and thickness of the slices on 
which the tumor was visible.
According to our study protocol, response was defined as a reduction 
in tumor size of at least 25% after the last treatment. Insignificant 
changes in volume were defined as stable disease and an increase in 
size of more than 10% as progressive disease. Lipiodol enhancement 
was quantified by measuring an increase of houndsfield units in the 
treated lesions which was evaluated in unenhanced CT images only. 
Houndsfield units from 75 to 125 were defined as “low”, 125 to 250 as 
“moderate” and more than 250 as “high”.
Prior to treatment, patients were physically examined and their 
health condition was analyzed by means of a standardized 
questionnaire including the following information: dyspnea, chest 
pain, cough, pyrexia, and analgetic demand. Clinically, all patients 
had a satisfactory performance status with adequate treatment 
compliance.
Results: All patients tolerated the repeated treatments well 
without any side effects. There were no major complications and 
the aforementioned laboratory parameters were not influenced. 
Moderate to high Lipiodol uptake was observed in 43.0% (n=40) while 
56.9% (n=53) of the treated tumors showed a low storage. In 24.7% 
(n=23) of embolized metastases, tumor volume was reduced to 56.3% 
on average. In 29.0% (n=27) tumor volume remained unchanged 
and in another 46.2% (n=43) the mean volume increased to 122.8% 
on average. According to the RECIST criteria “partial response” was 
recorded in 23 cases, “stable disease” in 27 cases and “progressive 
disease” in another 43 cases. Survival was calculated according to the 
Kaplan Meyer method with a mean of 715 days for all patients. The 
patients were discharged from hospital the same day.
Conclusion: According to these findings, transpulmonary 
chemoembolization might be a well tolerated procedure for the 
palliative treatment of patients with unresectable lung metastases 
showing no response to conventional oncological therapies.
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Special Session
Update in cardiac imaging
2204.1
Review of cardiac anatomy

N. L. Kelekis; 
2nd Department of Radiology, National and Kapodistrian University of 
Athens, Athens, Greece.

Learning Objectives 
1. To learn about cardiac anatomical basis and major imaging 
planes.

2. To present the bull eye scheme for myocardial ischemia.
3. To review the anatomy of the coronary arteries as visualized with CTA.
Knowledge and familiarity with cardiac anatomy is a prerequisite for 
understanding both cardiac physiology and pathological changes in 
both congenital and adult heart diseases.
Depiction of cardiac anatomy on imaging studies until relatively 
recently has involved plain X-rays, cardiac catheterizations and 
ultrasonography, the latter two being almost exclusively practiced by 
cardiologists. Indications of cardiac imaging on sequential CT or early 
MR scanners remained relatively limited in everyday clinical practice, 
mainly due to the low temporal resolution of these modalities and/or 
the unacceptable long scanning times. With the advent, however, of 
modern multislice CT and the evolution of cardiac MR imaging, a still 
evolving wide spectrum of new clinical indications arises.
Traditional training in radiology during residency often does not 
yield familiarization with different structures in specific intrinsic 
organ-related tomographic planes (long-axis, short-axis, 4-chamber 
etc), which are mainly used by cardiologists. Cardiologists on the 
other hand are not generally familiar with tomographic imaging and 
the variety of post-processing techniques (MPR, MIP, SSD, Volume 
rendering etc), already widely used in everyday radiology. Successful 
patient management requires additional familiarization with different 
modalities used by both specialties, as well as establishment of a 
common ground of communication.
A radiologist involved in cardiac imaging should be familiar with 
normal cardiac size, shape, position, situs in relation to viscera and 
lungs, cardiac chamber position and specific anatomic components of 
the embryologically right and left atria and ventricles, major vessels, 
atrioventricular and ventriculoarterial connections, as well as their 
respective valve anatomy, and finally anatomy and course of coronary 
vessels, variations in their origin and supplied vascular bed (left or right 
dominance). He should be able to recognize the major landmarks and 
anatomic elements on a variety of imaging planes or projections of 
conventional cardiac angiography, US, CT and MR images.
Regarding cardiac size, its relationship to the thoracic cage varies with 
age: radiographically, the normal cardiothoracic ratio is 50% or less 
in adults and children (60% or less for newborns). The cardiac size is 
proportional to the body size and correlates better with body surface 
area and weight than with height. In well-conditioned athletes, with 
physiologic cardiac hypertrophy, heart weights may approach or 
slightly exceed the upper limits of normal.
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The heart is a four chambered organ with two atria and two ventricles. It 
has right and left chambers (anterior and posterior in the thoracic cage). 
It is positioned centrally in the thorax with a double oblique angulation 
of its long axis, coursing from its base on the upper posterior right to its 
apex on the lower anterior, with the ventricles in a more inferior position 
than the atria. This angulation may vary among individuals from nearly 
vertical to almost horizontal in more obese persons. This normal position 
with the cardiac apex situated in the lower anterior left hemithorax is 
described as levocardia; the term dextrocardia refers to the cardiac apex 
being on the right, while the rare mesocardia consists of a centrally 
positioned heart with the both base and apex along the midline with the 
former more cranial and the latter more caudal (such as in the hearts of 
mammalian quadripeds). The position of the apex is independent from 
the situs of the heart, lungs and viscera.
The situs of viscera and lungs does not depend on the position of the 
cardiac apex (levo-, meso-, or dextrocardia). It always correlates with 
the position of the morphological right or left atrium.
There are five categories according to the position of the 
morphologically right or left atrium:
1. Situs solitus (right atrium on the right)
2. Situs inversus or mirror image (right atrium on the left)
3. Right isomerism (asplenia, bilateral right atria and morphological 
right main bronchi)

4. Left isomerism (polysplenia, bilateral left atria and morphological 
left main bronchi)

5. Situs ambiguous (inability of atrial characterization)
Regarding the external topography of the heart, the atrioventricular 
groove defines the plane of the base of the heart (4 cardiac valves) and 
defines the short-axis plane of the heart, containing the right coronary 
artery and left circumflex artery in the right and left atrioventricular 
grooves, respectively. The left anterior coronary artery courses along 
the anterior interventricular groove, while the posterior descending 
coronary artery courses along the inferior interventricular groove.
As a general rule, morphological right chambers are more coarsely 
trabeculated and morphological left chambers more smooth in their 
interior surfaces.
The morphological right atrium is a right posterolateral chamber. 
Its posterior aspect receives the two caval veins and has a veinlike 
appearance, in keeping with its embryologic origin from the venous 
sinus (sinus venosus), while the coronary sinus enters the right atrium 
anteriorly (Thebesian valve) in front of the inferior vena cava ostium 
(Eustachian valve). It has a wide-based pyramidal-shaped appendage, 
contains the limbs of the septum secundum (oval fossa limbs), and 
has free-wall and septal components. A prominent C-shaped ridge 
of muscle forms the terminal crest (or crista terminalis), which 
separates the two regions and forms one of the tracts for internodal 
conduction. The right atrium is characterized by the presence of 
numerous pectinate muscles, which arise from the terminal crest and 
travel as parallel ridges along the anterior aspect of the free wall.
The interatrial septum when viewed from the right has an interatrial 
component and an atrioventricular component (RA-LV). The interatrial 
portion is relatively small and contains the oval fossa, which consists 
of a horseshoe-shaped muscular rim (limb), containing a pathway of 
internodal conduction, and a central thin fibrous membrane (valve 
of the oval fossa).
The morphological left atrium receives the pulmonary veins, has a 
narrow-based fingerlike appendage and contains the remnants of the 
septum primum, while it does not have a crista terminalis or pectinate 
muscles but rather demonstrates a smooth internal surface.
The atrioventricular valves always accompany their reciprocal 
ventricles. The tricuspid valve has three cusps, three papillary muscles 
with a septal cusp and papillary muscle, and is separated from the 
pulmonary valve by a muscular infundibulum. It may, however, have 
a conal, rather than septal, papillary muscle.
The mitral valve has two cusps and two papillary muscles with 
absence of septal attachments and has a fibrous continuity with 
the aortic valve. In congenital heart disorders, there may be a single 

common atrioventricular valve.
The ventricles consist of three well developed parts: the inflow tract, 
the body and the outflow tract, which is of conotruncal origin. In 
congenital heart disorders, hypoplastic ventricles may consist of one 
or two of the above parts, or a single ventricle may be present.
The morphological right ventricle has coarse trabeculations. The 
most prominent of the septomarginal trabeculae is termed the 
moderator band, which contains part of the electrical conduction 
system and is one of the most important right ventricular landmarks 
on imaging studies. The right ventricle has a muscular infundibulum, 
three papillary muscles (usually anterior, posterior and septal), and a 
tricuspid valve, with its diaphragmatic cusp closer to the apex.
The morphological left ventricle has a cylindrical shape and smooth 
interior surface with small and thin trabeculae mainly at the apex, 
two papillary muscles (anterior and posterior), a bicuspid mitral valve 
with fibrous continuity between it and the aortic valve.
The semilunar valves connect the ventricles to the great arteries. 
They consist of an annulus, cusps, and commissures without tensor 
apparatus (tendinous cords and papillary muscles). Behind each 
cusp there is an outpouching of the great artery, known as a sinus of 
Valsalva that imparts a tribulbous, or cloverleaf, shape to the arterial 
root. The junction between the sinus portion of a great artery and 
its distal tubular portion forms a prominent ridge, the sinotubular 
junction. From the right and left aortic sinuses, adjacent to the 
pulmonary artery and proximal to this junction arise the right and 
left coronary arteries, respectively, while the third sinus is termed the 
non-coronary sinus.
The right coronary artery vascular territory typically includes 
the infundibulum and the RV free wall, while variations range 
from ending in the right atrioventricular groove up to the left 
atrioventricular groove, or rarely even up to the LAD territory. Usually 
the posterior descending artery originates from the right coronary 
artery and supplies the inferoseptal part of the left ventricle; in a small 
proportion of individuals, the inferior wall has double arterial supply 
from both right coronary and left circumflex coronary arteries, while 
rarely the posterior descending artery originates solely from the left 
circumflex artery.
The left anterior and left circumflex arteries arise from the short 
main stem of the left coronary artery. The left anterior descending 
artery courses in the anterior interventricular groove, terminating at 
the cardiac apex, while the left circumflex artery courses in the left 
atrioventricular groove.
This lecture will focus on depiction of cardiac anatomy on different 
imaging modalities, familiarization with different imaging planes, 
specific anatomical characteristics of cardiac chambers as well as 
anatomical variants which may mimic or cause pathology.

2204.2
Detection of ischemic myocardium

A. Nchimi; 
Centre hospitalier chrétien (CHC), Department of Medical Imaging, 
Liège, Belgium.

Learning Objectives 
1. To review the various degrees of coronary ischemia and the 
interest of depicting ischemic myocardium.

2. To learn the results and technique of MRI for detection of 
myocardial ischemia.

3. To learn about the technique and accuracy of current MDCT in CAD.
Atherosclerotic coronary artery disease (CAD) is mainly responsible 
for myocardial ischemia in adults worldwide. Ischemia occurs when 
the coronary blood flow becomes insufficient to allow aerobic 
metabolism as the result of arterial narrowing. Subsequently, the 
following events progressively occur: (1) perfusion abnormalities, 
(2) wall motion abnormalities, (3) electrocardiogram changes and (4) 
clinical symptoms including chest pain and death (1). This cascade of 
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be characterized as soft, fibrous or calcified, by increasing order of 
density. The risk of complication is correlated with this finding and 
decreases with plaque density. Automated software detection of 
vessel stenosis, atherosclerotic burden and risk stratification are 
under validation and should be soon available for routine clinical use 
with expected benefits on both workflow and variability. The levels of 
ionizing radiation administered during coronary MDCT angiography 
have been reduced by the CT manufacturers but remain an issue to 
consider when it comes to define which subjects - in general - should 
undergo the test.
1. Nesto RW, Kowalchuk GJ. The ischemic cascade: temporal sequence 
of hemodynamic, electrocardiographic and symptomatic 
expressions of ischemia. Am J Cardiol 1987; 59: 23C-30C.

2. Jahnke C, Nagel E, Gebker R, Kokocinski T, Kelle S, Manka R, Fleck 
E, Paetsch I. Prognostic value of cardiac magnetic resonance 
stress tests: adenosine stress perfusion and dobutamine stress 
wall motion imaging. Circulation 2007; 115: 1769-1776.

3. Nandalur KR, Dwamena BA, Choudhri AF, Nandalur MR, Carlos RC. 
Diagnostic performance of stress cardiac magnetic resonance 
imaging in the detection of coronary artery disease: a meta-
analysis. J Am Coll Cardiol 2007; 50: 1343-1353.

4. Meijboom WB, van Mieghem CA, Mollet NR, Pugliese F, Weustink 
AC, van Pelt N, Cademartiri F, Nieman K, Boersma E, de Jaegere P, 
Krestin GP, de Feyter PJ. 64-slice computed tomography coronary 
angiography in patients with high, intermediate, or low pretest 
probability of significant coronary artery disease. J Am Coll 
Cardiol 2007: 50: 1469-1475.

2204.3
Coronary CTA

M. Oudkerk; 
Dept. of Radiology, Universitair Medisch Centrum Groningen, 
Groningen, Netherlands.

Learning Objectives 
1. To learn about coronary anatomical basics.
2. To learn about capabilities of up to date imaging (MRI) for 
detection of ischemic myocardium.

3. To learn about the technique and accuracy of current MDCT in 
CAD (screening, scoring etc.).

The value of the calcium score in coronary CTA
ASYMPTOMATIC PATIENTS
The presence of coronary calcification is, especially with advancing 
age, a sensitive but unspecific finding. As discussed above, many 
studies have emphasized the graded increase in CHD risk with 
increasing calcium scores. However, an even more clinically relevant 
finding may be the absence of CAC. In a large population of over 
10,000 individuals screened for CAC, all-cause mortality was assessed 
during a 5-year follow-up period. With a zero or very low (<10) calcium 
score, the investigators reported a very low probability of mortality, 
~1.0% at the end of follow-up (1). This finding was confirmed in a study 
by Budoff in 25,253 individuals, in which only 0.4% of the individuals 
with a negative calcium score died during almost 7 years of follow-
up, compared to 3.3% of individuals with a positive CAC score (2). 
In prospective studies in which coronary heart disease was used as 
outcome measure, a zero or very low calcium score was associated 
with a very low probability of events during follow-up (3-7). Church 
et al. reported a relative risk of coronary events in subjects without 
CAC compared to those with a positive calcium score of 0.13 (95% 
confidence interval, 0.06-0.30) (83). Cumulative incidences in studies 
with a follow-up period of 3 to 5 years ranged between 0.1 and 0.7%. 
One study showed a somewhat higher cumulative incidence of 4.4% 
during more than 6 years (8). This may be partly explained by the 
different scanning protocol (6 mm slicing), which may have resulted 
in missing calcified lesions.
Four studies have specifically compared the prognosis for men and 

events is currently exploited for the diagnosis of significant CAD in 
symptomatic patients, using the known abilities of MRI to evaluate 
both first-pass myocardial perfusion and wall motion under resting 
and stress conditions. Indeed, recently published cohorts and meta-
analyses of studies involving symptomatic patients showed that 
both MRI of wall motion abnormalities under dobutamine and MRI 
first-pass perfusion under vasodilatation (dipyridamole, adenosine) 
are safe and highly effective in the diagnosis of significant CAD (2, 
3). Such techniques could be applied for screening, although there 
are few data reporting the use of MRI in non symptomatic patients 
bearing high epidemiological risks of CAD.
The consequences of an acute ischemia at both the metabolic 
and the functional levels (myocardial stunning) are commonly 
reversible when reperfusion occurs within 30 minutes from the 
occlusion. Over this time period, cardiomyocyte death occurs from 
the subendocardium through the epicardium in a percentage which 
depends on the duration and the degree of ischemia. A transmural 
necrosis is complete in the risk zone when reperfusion does not occur 
by 3-12 hours. Acute myocardial necrosis exhibits edema as the result 
of membrane rupture and alteration of the vascular permeability. 
Edematous myocardium can be detected at the earliest stages 
at MRI as brighter than the normal myocardium on T2-weighted 
images. Later, the territory is replaced by a fibrous scar in which 
extracellular matrix is largely expanded, compared to the normal 
myocardium. As a result, extracellular contrast agents accumulate in 
these scars few minutes after their intravenous injection. However, 
severe microvascular injuries that may occur after infarction may 
not allow reperfusion of the necrotic tissue: the so-called no-reflow 
phenomenon. MRI allows the direct visualization of a scar as brighter 
areas than the normal myocardium on T1-weighted images. In cases 
of microvascular damages, the scar remains dark but delineated 
by bright borders. MRI is currently regarded as the most accurate 
technique to evaluate the percentage of viable parietal myocardium 
after an ischemic event since its spatial resolution is 10-50 higher 
than those of isotopic techniques.
MRI has therefore abilities ranging from an early detection of 
myocardial ischemia to an accurate assessment of the myocardial 
viability. Both have a crucial importance in determining the 
functional prognosis and the need for revascularization. Dedicated 
examination protocols integrate this full range in a one stop-shop 
session of less than an hour. Studies showed that adding viability 
study to a functional evaluation of myocardial ischemia increases 
significantly the detection rate of CAD. Of the patients in which a 
myocardial scar is detected at MRI viability study, 10-30% has no 
knowledge of previous infarct. On the other hand, infarcts or small 
myocardial areas of fibrosis detected by MRI may be present without 
significant disease of the large coronary arteries. Although their 
prognostic significance is unknown, these findings probably reflect 
the existence of underlying microvascular disease, especially in 
patients with diabetes and cardiomyopathies.
During the past decade, MRI has been established as the best 
technique to evaluate non-invasively myocardial ischemia on a 
functional or a metabolic basis, but has remained -for technical 
reasons - unused for direct visualization of the coronary vasculature. 
Meanwhile, multiple-detector CT (MDCT) coronary angiography has 
emerged as a diagnostic tool to evaluate the coronary tree, offering 
a non invasive alternative to catheter angiography. From the early 
2-row to the current state of the art, coronary MDCT angiography 
has faced and overcame criticism raised by issues including the 
temporal resolution and the examination feasibility rate. Sensitivity 
and specificity of 64-row coronary MDCT angiography compared 
to diagnostic catheter angiography in detecting significant CAD are 
comprised between 70 and 100%. The negative predictive value is 
almost perfect when the vessels are adequately imaged and the rate 
of technical failure is lower than 5% (4).
In addition, MDCT angiography has an ability to evaluate the 
coronary tree from inside. This is of importance, since plaques can 
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symptomatic patients with low to intermediate pre-test likelihood for 
CAD and zero or low CAC score (low score: men, score <50; women, 
score <10) (15). The authors intended to elucidate how well absence 
of CAC predicts the absence of obstructive non-calcified coronary 
artery plaque (NCAP). Compared with patients with absent CAC, 
those with a low CAC score had markedly increased rates of critical 
luminal stenoses (8.7 vs. 0.5%, p <0.001). The authors concluded that 
in symptomatic patients with low to intermediate pre-test probability 
of CAD, absence of CAC predicts very low prevalence of occlusive 
NCAP. Nonetheless, low but detectable CAC scores were significantly 
less reliable in excluding the presence of plaque that at times could 
be obstructive.
Leschka et al. recently studied the potential of using the CAC score 
to improve the diagnostic accuracy of MDCT angiography (16). They 
evaluated 74 consecutive patients who underwent CAC scoring, 
MDCT angiography and invasive angiography. Segments that were 
not evaluable on MDCT angiography were considered to be false-
positive. When using CAC scores of 0 to exclude stenoses and ≥400 
to predict stenosis for segments with non-evaluative segments, the 
per-patient sensitivity and specificity improved from 98 and 87% to 
98 and 100%, respectively. Only the 0 CAC score was found to be 
helpful to exclude stenoses as a high CAC score often corresponds to 
more than one stenosis in the coronary artery tree.
In a study by Rubinshtein et al. (17), the severity of CAD was examined 
using 64-MDCT angiography in patients who underwent testing 
due to chest pain syndromes and had a zero or low CAC score. Of 
668 consecutive patients, 231 had a low score (<100) or absent CAC. 
Obstructive CAD was present in 9 of 125 patients (7%) with a 0 CAC 
score, and in 18 of 106 (17%) with a low score (CAC: 1 to 100). In 
conclusion, absent CAC seems to be an excellent filter for exclusion of 
obstructive CAD in symptomatic patients with intermediate to high 
pre-test likelihood of obstructive CAD. A low CAC score, however, is 
more controversial as a number of studies showed that the presence 
of non-calcified and potentially obstructive lesions is higher in 
patients with low CAC scores and symptoms compared to patients 
with a score of zero.
2. The value of zero calcium score to rule out CAD in symptomatic 
patients: Comparison to treadmill stress testing and nuclear 
stress tests
In discussing the potential value of a zero CAC score in symptomatic 
patients for a reliable exclusion of CAD, other non-invasive tests like 
ECG stress testing or nuclear stress testing have to be considered. 
Exercise stress testing is often used as the initial non-invasive 
diagnostic test in symptomatic patients with suspected obstructive 
CAD. Positive standard ECG criteria are quite specific for obstructive 
CAD, but there may be a substantial number of false negative tests, 
including patients with severe disease. Also, exercise stress tests 
frequently yield equivocal results. Lamont et al. assessed the value 
of combining CAC screening with a stress test to reduce the high 
false-positive rate seen with treadmill stress test (TMST) alone (18). 
A CAC score was obtained by EBT in 153 symptomatic patients who 
underwent coronary angiography because of a positive TMST. The 
TMST false-positive rate was 27% (41 of 153). In these patients, a CAC 
score of zero resulted in a negative predictive value of 93%. The 
authors concluded that the absence of CAC reliably identified patients 
with a false-positive TMST result. Raggi et al. (19) showed that in 
symptomatic patients with low to intermediate pretest probability of 
disease (5-50%), a CAC score of zero can be reliably exclude obstructive 
CAD and that calcium scoring as the initial test to investigate 
presence of CAD provides a substantial cost benefit over a pathway 
based on exercise stress testing. Berman et al. (20) described the 
relationship between stress-induced myocardial ischemia on single-
photon emission computed tomography (SPECT) perfusion studies 
and CAC. Including a total of 1,195 patients without known CAD, 51% 
asymptomatic, the frequency of ischemia by SPECT was compared 
to the magnitude of CAC. The frequency of ischemic SPECT was <2% 
with CAC scores <100 and increased progressively with CAC >100 

women in the absence of CAC. Raggi et al. found no difference in 
all-cause mortality after 5 years of follow-up in over 4,000 women 
and over 6,000 men with a very low CAC score (<10): 1.6 vs. 1.5% 
(84). Recently, the results from three studies in which coronary heart 
disease was the outcome (3, 4, 9) were used in a meta-analysis (10). 
In total, the analysis included 3,862 women and 5,548 men with 
absent or minimal CAC. The annual CHD event rate was very similar 
in women and men: 0.2 vs. 0.3%. When only women and men with 
no CAC were studied, rates were somewhat lower (0.16 vs. 0.27%), but 
again not significantly different. Thus, absent or very low CAC score 
carries the same prognostic value in both genders.
Interestingly, even in the presence of cardiovascular risk factors, the 
negative predictive value of absent or minimal CAC appears to be 
very high. In the aforementioned study in which all cause mortality 
was the outcome (82), further investigations were performed 
according to smoking status and diabetes status of the participants 
(11, 12). Absence of CAC was noted in about 30% of individuals with 
diabetes and in 50% of smokers. Little or no CAC was associated with 
a near 100% survival in non-smokers as well as smokers, and non-
diabetic as well as diabetic subjects.
As discussed in the previous section, Block et al. (13) reported a very 
low mortality rate for hemodialysis patients without evidence of 
CAC (3.9%/year); this is in contrast with the extremely high mortality 
rate (~25-30%/yearly), typically quoted for this category of patients. 
Thus, the absence of CAC may be an important modifier of the risk of 
events even in the presence of cardiovascular risk factors. The high 
negative predictive value of a zero CAC score is extremely valuable, 
considering that a large number of asymptomatic individuals have 
no CAC. In various studies, absence of CAC was noted in 26 to 92% 
of individuals, depending on the age of the individuals. Hence, a 
zero CAC score may have important implications in daily clinical 
practice and on a population level. The most important question 
from a population and societal point of view is whether individuals 
without CAC should be considered at low risk, even in the presence 
of cardiovascular risk factors, and therefore be spared therapies 
such as aspirin and cholesterol-lowering medications. Although the 
current evidence is substantial, such a notion cannot be endorsed at 
this time in the absence of prospective, randomized trials.
SYMPTOMATIC PATIENTS
Calcium Score and Prediction of Obstructive Coronary Artery 
Disease on Angiography
As outlined above, a negative CAC score has a high negative 
predictive value in asymptomatic patients of both genders and 
even in patients with risk factors such as smoking, diabetes or renal 
failure. In symptomatic patients where CAD is suspected, can a 
zero or a minimal CAC score (e.g., <10) be used as a filter to rule out 
obstructive CAD? Several investigators have addressed this point. 
Becker et al. studied 1347 symptomatic subjects with suspected CAD 
(14). Sensitivity, specificity and predictive accuracy were calculated 
for different calcium thresholds for prediction of CAD. In 720 (53%) 
subjects, invasive angiography revealed a lumen diameter stenosis 
greater than 50%. Patients with obstructive CAD had significantly 
higher total calcium scores than patients without CAD (P=0.001). 
The overall sensitivity of any CAC score to predict stenosis was 99%, 
with a specificity of 32%. An absolute score cutoff >100 and an age 
and sex specific score >75th percentile were identified as the cutoff 
levels with the highest sensitivities (86-89%) and lowest false positive 
rates (20-22%). Absence of CAC was highly accurate for exclusion of 
CAD in subjects older than 50 years (negative predictive value=98%). 
The authors concluded that the presence of CAC on MDCT in 
symptomatic patients is accurate for prediction of obstructive CAD 
and that its absence is associated with a high negative predictive 
value for exclusion of CAD.
Several other studies investigated the presence of non-calcified 
plaques and obstructive lesions in patients with a low or zero CAC 
score. Cheng et al. assessed the presence and severity of non-
calcified coronary plaques on 64-MDCT coronary angiography in 554 
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infarction). Am J Cardiol 2007; 100:409-414.
11. Shaw LJ, Raggi P, Callister TQ, Berman DS. Prognostic value of 
coronary artery calcium screening in asymptomatic smokers and 
non-smokers. Eur Heart J 2006; 27:968-975.

12. Raggi P, Shaw LJ, Berman DS, Callister TQ. Prognostic value of 
coronary artery calcium screening in subjects with and without 
diabetes. J Am Coll Cardiol 2004; 43:1663-1669.

13. Block GA, Raggi P, Bellasi A, Kooienga L, Spiegel DM. Mortality 
effect of coronary calcification and phosphate binder choice in 
incident hemodialysis patients. Kidney Int 2007; 71:438-441.

14. Becker A, Leber A, White CW, Becker C, Reiser MF, Knez A. 
Multislice computed tomography for determination of coronary 
artery disease in a symptomatic patient population. Int J 
Cardiovasc Imaging 2007; 23:361-367.

15. Cheng VY, Lepor NE, Madyoon H, Eshaghian S, Naraghi AL, Shah 
PK. Presence and severity of noncalcified coronary plaque on 64-
slice computed tomographic coronary angiography in patients 
with zero and low coronary artery calcium. Am J Cardiol 2007; 
99:1183-1186.

16. Leschka S, Scheffel H, Desbiolles L, Plass A, Gaemperli O, 
Stolzmann P, Genoni M, Luescher T, Marincek B, Kaufmann PA, 
Alkadhi H. Combining Dual-Source Computed Tomography 
Coronary Angiography and Calcium Scoring: Added Value for the 
Assessment of Coronary Artery Disease. Heart. 2007 Nov 21.

17. Rubinshtein R, Gaspar T, Halon DA, Goldstein J, Peled N, Lewis 
BS. Prevalence and extent of obstructive coronary artery disease 
in patients with zero or low calcium score undergoing 64-slice 
cardiac multidetector computed tomography for evaluation of a 
chest pain syndrome. Am J Cardiol 2007; 99:472-475.

18. Lamont DH, Budoff MJ, Shavelle DM, Shavelle R, Brundage BH, 
Hagar JM. Coronary calcium scanning adds incremental value to 
patients with positive stress tests. Am Heart J 2002; 143:861-867.

19. Raggi P, Callister TQ, Cooil B, Russo DJ, Lippolis NJ, Patterson 
RE. Evaluation of chest pain in patients with low to intermediate 
pretest probability of coronary artery disease by electron beam 
computed tomography. Am J Cardiol 2000; 85:283-288.

20. Berman DS, Wong ND, Gransar H, et al. Relationship between 
stress-induced myocardial ischemia and atherosclerosis 
measured by coronary calcium tomography. J Am Coll Cardiol 
2004; 44:923-930.

21. Geluk CA, Dikkers R, Perik PJ, et al. Measurement of coronary 
calcium scores by electron beam computed tomography or 
exercise testing as initial diagnostic tool in low-risk patients with 
suspected coronary artery disease. Eur Radiol 2007.

22. Laudon DA, Vukov LF, Breen JF, Rumberger JA, Wollan PC, 
Sheedy PF, 2nd. Use of electron-beam computed tomography 
in the evaluation of chest pain patients in the emergency 
department. Ann Emerg Med 1999; 33:15-21.

23. McLaughlin VV, Balogh T, Rich S. Utility of electron beam computed 
tomography to stratify patients presenting to the emergency room 
with chest pain. Am J Cardiol 1999; 84:327-328, A328.

24. Georgiou D, Budoff MJ, Kaufer E, Kennedy JM, Lu B, Brundage BH. 
Screening patients with chest pain in the emergency department 
using electron beam tomography: a follow-up study. J Am Coll 
Cardiol 2001; 38:105-110.

25. Andrews TC. Electron-beam computed tomography in the 
evaluation of patients with chest pain. Am J Cardiol 2000; 85:386-387.

(p for trend <0.0001). Patients with symptoms and CAC scores >400 
had higher likelihood of myocardial ischemia versus those without 
symptoms (p<0.025). The authors concluded that ischemic SPECT 
is associated with a high likelihood of subclinical atherosclerosis by 
CAC, but it is rarely seen for CAC scores <100. In most patients, low 
CAC scores appear to obviate the need for subsequent noninvasive 
testing. Patients with normal perfusion studies, however, frequently 
had extensive non-obstructive atherosclerosis by CAC criteria.
Geluk et al. determined the efficiency of a screening protocol 
based on CAC scores compared with exercise testing in patients 
with suspected CAD, a normal ECG and troponin levels (21). Three-
hundred-and-four patients were enrolled in a screening protocol 
that included CAC scoring by EBT and exercise testing. Decision-
making was based on CAC scores. When the CAC score was >400, 
coronary angiography was recommended. When the CAC was <10, 
patients were discharged. Exercise tests were graded as positive, 
negative or nondiagnostic. The combined endpoint was defined as 
coronary event or obstructive CAD at coronary angiography. During 
12+4 months, CAC>400, 10-399 and <10 were found in 42, 103 and 
159 patients and the combined endpoint occurred in 24 (57%), 14 
(14%) and 0 patients (0%), respectively. In 22 patients (7%), myocardial 
perfusion scintigraphy was performed instead of exercise testing due 
to the inability to perform an exercise test. A positive, nondiagnostic 
and negative exercise test result was found in 37, 76 and 191 patients, 
and the combined endpoint occurred in 11 (30%), 15 (20%) and 12 
patients (6%), respectively. Receiver-operator characteristics curves 
showed that the area under the curve of 0.89 (95% CI: 0.85-0.93) 
for CAC was superior to 0.69 (95% CI: 0.61-0.78) for exercise testing 
(P<0.0001). The authors concluded that measurement of CAC is an 
appropriate initial screening test in a well-defined low-risk population 
with suspected CAD.
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carotid stenting as a procedure.
In the United States, two „low risk“ asymptomatic trials are currently 
underway, including CREST, a prospective randomized trial comparing 
CEA to CAS in symptomatic patients in which an asymptomatic arm 
was added, as well as the ACT-I Trial, an asymptomatic trial being 
sponsored by Abbott Vascular.
Randomized trials which have been completed, including SAPPHIRE, 
CAVATAS and others, seem to have shown carotid stenting to be 
equivalent to carotid endarterectomy in terms of acute preoperative 
safety as well as delayed neurologic events. These trials were not, 
however, designed for that purpose, but tended to be more directed 
at acute peri-procedural outcomes.
In addition to invasive therapy for asymptomatic carotid artery 
disease, there has been increasing data supporting the use of 
medical management for stroke reduction. Currently, an initiative 
supported by both CIRSE and SIR Foundations is the TransAtlantic 
Carotid Intervention Trial (TACIT). For the past 18 months, a 
multidisciplinary, multinational steering committee has been 
working hard on developing the carotid therapy trial that would 
answer the fundamental questions involving therapy, namely: Is 
modern, optimal medical therapy (best medical therapy) superior or 
equal to invasive therapy, either using carotid stenting or surgery? 
Despite recent publications of the EVA 3S trial and SPACE trials, 
questions persist due to known pitfalls and failures of both trials in 
design and execution.
Since that time, the full trial proposal was submitted to NINDs in the 
USA, and to regulatory bodies in Europe, without successful funding 
and in fact the NINDS did not see the value of the trial which they 
viewed as competitive to CREST. The TACIT Executive Committee 
has been pursuing industry support and has been encouraged by 
support from the United States Food and Drug Administration and 
the Center for Medicare Services.
The surgical arm of the Trial has been re-established.
Trial Synopsis
Asymptomatic atherosclerotic narrowing of the cervical internal carotid 
artery is a major public health problem and the most common reason 
for carotid revascularization. Asymptomatic cervical carotid stenosis 
(CAS) represents approximately 3/4 of carotid disease patients, affecting 
5-33% of individuals over the age of 60. Despite the magnitude of the 
clinical problem, the preferable therapeutic approach to patients with 
asymptomatic CAS is currently unknown due to variably reported rates 
of spontaneous neurological complications and an undefined risk of 
neurocognitive decline. Modern best medical treatment (BMT) may 
stabilize the atherosclerotic plaque and prevent cerebral microemboli, 
while carotid artery stenting (CAST) resolves the carotid stenosis and 
improves cortical perfusion. Unfortunately, modern comparative data 
are not available to guide clinical decision making, and the U.S. FDA 
currently does not support the routine use of CAST in asymptomatic 
patients because of a lack of convincing trial data.
Asymptomatic CAS has been repeatedly shown to be of relatively low 
stroke risk until the remaining lumen approaches one millimeter in 
diameter. For patients with stenoses of less than 80%, the risk of ipsilateral 
stroke is less than 1% per year or about 5% in 5 years with treatment 
utilizing only aspirin. Even a slight reduction in the intrinsic risk of 
asymptomatic carotid stenosis achieved by treatment with contemporary 
medical therapy including aspirin might render revascularization non-
beneficial in the majority of asymptomatic patients. The introduction 
of new vascular protective medications like statins and clopidogrel 
during recent years has substantially improved the spectrum of best 
medical treatment. Furthermore, there has not been clear consensus 
from surgical trials regarding the appropriateness of revascularization 
of asymptomatic CAS. While the Asymptomatic Carotid Artery Surgery 
Trial (ACAS) recommended CEA for asymptomatic patients with 
angiographically proven stenosis of more than 60%, the Canadian 
Stroke Consortium reached consensus that there was insufficient 
evidence to endorse this procedure for any level of asymptomatic 
stenosis. Reasons cited were lack of proof of reduction of the risk of 

Honorary Lecture
Josef Roesch Lecture
2402.2
Specialty, subspecialty, or professional hobby? Interventional 
radiology at the crossroads

J. A. Kaufman; 
Dotter Clinic, Lake Oswego, OR, United States.

Image-guided interventions have a very bright future. Interventional 
radiologists, as originators of many of these procedures, should have 
a central role in this future. Unfortunately, our position is not secure. 
Throughout the world we are confronted by major challenges in 
every aspect of the field: clinical practice, training, scientific research, 
our relationship to diagnostic imaging, economics, inter-specialty 
competition, public recognition, and governmental policy. Central to these 
issues are questions about the very nature of Interventional Radiology; 
is it a specialty unto itself, a subspecialty of diagnostic radiology, or just 
a professional hobby for radiologists? Is it defined by technology, the 
types of individuals who practice it, the kinds of procedures performed, 
the diseases and patients treated, or by regulation? The time has come 
to decide what we are, and to act accordingly. In this lecture, these topics 
will be discussed from the viewpoint that Interventional Radiology is a 
distinct specialty that should be recognized worldwide.

Special Session
Carotid artery stenting (CAS)
2801.1
The evidence for protection

S. MacDonald; 
Freeman Hospital, Glasgow, United Kingdom.

Learning Objectives 
1. To describe the different protection device available
2. To review evidence for protection
3. To discuss the potential negative role of protection
No abstract available

2801.2
CAS in asymptomatic patients

B. Katzen; 
Baptist Cardiac & Vascular Institute, Baptist Hospital of Miami, Miami, FL, 
United States.

Learning Objectives 
1. To review clinical results of CAS in asymptomatic patients in 2008.
2. To review the ongoing clinical trials in asymptomatic patients.
3. To describe the main criteria for asymptomatic patient selection.
The past decade has shown considerable improvement among 
technology associated with carotid angioplasty and stenting. Since 
the first stent implantation by Mathias, numerous developments 
have occurred, including improvement in stent design, development 
of embolic protection devices of various types, and refinement of 
technique as the path of physiology of stenting is better understood. 
While many advocates of carotid angioplasty and stenting feel that 
it could replace open surgical repair (carotid artery endarterectomy), 
level one data is relatively sparse in this group of patients.
Regarding the question of asymptomatic patients, relatively few 
prospective randomized trials have involved „low“ risk or „all“ risk 
patients. The recent publication of the SPACE and EVA3S Trials has 
cast doubt for some on the benefit of carotid stenting. However, 
numerous flaws with both of these trials have been identified. These 
trials will be discussed in detail to understand their implication on 
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of cranial nerve palsy and stroke (e.g. previous CEA or radiotherapy to 
the neck). However, these are relatively small numbers. Can we identify 
patients more substantial patient cohorts with symptomatic carotid 
atherosclerosis who perhaps are at high risk from CEA and would 
perhaps have better outcome from CAS? It appears that patients 68 yrs 
or younger, or who have a contralateral occlusion, should probably be 
offered CAS rather than CEA.
5. Attend, listen, and all will be explained at 0830, Wednesday 
17th September 2008.
1. Coull, A.J., J.K. Lovett, and P.M. Rothwell, Population based study 
of early risk of stroke after transient ischaemic attack or minor 
stroke: implications for public education and organisation of 
services. Bmj, 2004. 328(7435): p. 326.

2. Rothwell, P.M., et al., Effect of urgent treatment of transient 
ischaemic attack and minor stroke on early recurrent stroke 
(EXPRESS study): a prospective population-based sequential 
comparison. Lancet, 2007. 370(9596): p. 1432-42.

3. Johnston, S.C., et al., Validation and refinement of scores to 
predict very early stroke risk after transient ischaemic attack. 
Lancet, 2007. (9558): p. 283-92.

4. Rothwell, P.M., et al., A simple score (ABCD) to identify individuals 
at high early risk of stroke after transient ischaemic attack. Lancet, 
2005. : p. 29-36.

5. Ringleb, P.A., et al., 30 day results from the SPACE trial of stent-
protected angioplasty versus carotid endarterectomy in 
symptomatic patients: a randomised non-inferiority trial. Lancet, 
2006. (9543): p. 1239-47.

6. Mas, J.L., et al., Endarterectomy versus stenting in patients with 
symptomatic severe carotid stenosis. N Engl J Med, 2006. 355(16): 
p. 1660-71.

7. Groschel, K., et al., Statin therapy at carotid angioplasty and 
stent placement: effect on procedure-related stroke, myocardial 
infarction, and death. Radiology, 2006. 240(1): p. 145-51.

8. McKevitt, F.M., et al., The benefits of combined anti-platelet 
treatment in carotid artery stenting. Eur J Vasc Endovasc Surg, 
2005. (5): p. 522-7.

9. Faggioli, G.L., et al., Aortic arch anomalies are associated with 
increased risk of neurological events in carotid stent procedures. 
Eur J Vasc Endovasc Surg, 2007. 33(4): p. 436-41.

10. Hammer, F.D., et al., Cerebral microembolization after protected 
carotid artery stenting in surgical high-risk patients: results of 
a 2-year prospective study. J Vasc Surg, 2005. 42(5): p. 847-53; 
discussion 853.

11. Stingele, R., et al., Clinical and angiographic risk factors for stroke 
and death within 30 days after carotid endarterectomy and stent-
protected angioplasty: a subanalysis of the SPACE study. Lancet 
Neurol, 2008. 7(3): p. 216-222.

Special Session
Uterine fibroid embolization
2803.1
Enhance your own practice

C. Binkert; 
Interventional Radiology, Kantonsspital Winterthur, Winthertur, 
Switzerland.

Learning Objectives 
1. To give tips and tricks to communicate to OBGYN.
2. To teach the use of media to enhance your own practice.
3. To teach the major mistakes to avoid in communication to patient 
and OBGYN.

Background
The clinical success of uterine artery embolization has been 
documented in two randomized controlled trials (EMMY trial, 
American Journal of Obstetrics and Gynecology 2007, and the 

major disabling stroke, the question of reproducibility of surgical results 
in the general population, the unproved long-term benefit of surgical 
reconstruction, and the prevalence of non-carotid causes of subsequent 
strokes. There is as a result legitimate disagreement whether any patient 
with asymptomatic carotid atherosclerotic disease should undergo 
revascularization. Furthermore, there is no prospective data comparing 
outcomes in medically treated patients and patients undergoing CAST.
At this point in time, the available data does not support carotid 
angioplasty and stenting as being of benefit in „low“ risk asymptomatic 
patients. In patients who are at „high“ risk for carotid endarterectomy 
and with critical asymptomatic stenosis (≥80%), carotid angioplasty 
and stenting does provide benefit.

2801.3
CAS in symptomatic patients

P. Gaines; 
Sheffield Vascular Institute, Northern General Hospital, Sheffield, United 
Kingdom.

Learning Objectives 
1. To review clinical results of CAS in symptomatic patients in 2008.
2. To review the ongoing clinical trials in symptomatic patients.
3. To describe main criteria for symptomatic patient selection.
1. Why treat a symptomatic carotid stenosis? Stroke results in a major 
clinical burden upon the patient and a huge financial burden on society. 
The risk of major stroke or death following a recovered neurological 
event has been previously underestimated. Large natural history 
studies from Oxford, UK, have shown that if a patient presents with a 
recovered neurological event from significant carotid stenosis then that 
patient’s subsequent risk of stroke within the next 4 weeks is 12-14%. By 
urgently implementing best medical therapy and intervening upon the 
carotid stenosis that risk can be substantially reduced. In addition, if we 
routinely risk assess those patients presenting with a focal neurological 
event using age, blood pressure, symptoms, duration and the presence 
of diabetes, it is possible to identify those 20% who are at particular high 
risk of a major event.
2. Carotid artery stenting (CAS) or carotid endarterectomy (CEA)? 
The last 2 years has seen the publication of 2 more large randomised trials 
comparing CEA and CAS. The SPACE trial analysed 1183 symptomatic 
patients who had been randomly allocated to one of the treatments. 
The trial failed to show that CAS was not inferior to CEA, largely because 
not enough patients were randomised, but did show that there was 
no significant difference in adverse outcomes at 30 days. The French 
EVA-3S trial randomly allocated 527 patients between well trained 
surgeons undertaking CEA and poorly trained interventionalists with 
little experience of CAS. Unsurprisingly, the trial was stopped because 
of poor results in the CAS arm. The subsequent Cochrane meta-analysis 
has been updated. EVA-3S has resulted in a trend toward better 30 
day outcomes for CEA, although this is not convulsive. The long term 
prevention of stroke and death remains equivalent.
So that CAS can compete with CEA as an effective treatment for 
symptomatic carotid disease there are a number of questions to ask:
3. Can we improve the outcome from CAS? Perhaps the principal 
learning point from EVA-3S was that training and experience matter 
when undertaking CAS. Common sense and previous literature would 
support this. European CAS training programmes are now available. 
Both statins and dual antiplatelet agents substantially improve the 
30 day complication rate of CAS, and statins assist long term stroke 
prevention.
4. Can we identify patients at high or low risk for CAS? It is evident that 
patients at high risk for CAS should possibly be offered CEA. Experienced 
CAS practitioners have long felt that adverse anatomy predicts a high 
stroke risk. Data are now available to support that. Similarly, patients at 
high risk for CEA should probably be offered CAS. Some patients are 
already treated this way because the symptomatic lesion is too high for 
easy surgical access. Others receive CAS because of a perceived high risk 
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uterine artery embolization a “doctor finder” tool which directs the 
patient to the website of an interventionalist in the area. A similar 
tool may also enhance the practice in Europe. Having one’s own 
website discussing uterine artery embolization in the local language 
is very helpful. The practice not only looks more trustworthy, but the 
information can also be used to refer to via email or as a printout. 
Having women asking for uterine artery embolization is an important 
step to further promote this therapy.
Conclusion
Uterine artery embolization for symptomatic fibroids has a more solid 
scientific background than most other interventional procedures 
performed by interventional radiologists today. Clinical involvement 
is the key to success. A good collaboration with the gynecologists is 
very helpful, but not mandatory. A direct approach to the patient helps 
enhance the awareness of uterine artery embolization and makes one 
less dependant on referrals. The increased use of the internet in general 
and in particular in this relatively young patient population plays an 
important role and should be used to directly interact with women with 
fibroids. However, it should be remembered that no website can beat a 
word-of-mouth recommendation of a satisfied patient.

2803.2
New approaches in post embolization pain management

J. Pelage; 
Radiology, Hôpital Ambroise Paré, Boulogne, France.

Learning Objectives 
1. To review the possible approach of pain control during UFE.
2. To discuss new approaches (ibuprofen loaded spheres, acupuncture).
After uterine fibroid embolization, almost all patients experience 
a self-limited post-embolization pain lasting 6-24 hours (Walker 
and Pelage 2002). Some patients will even present with a post-
embolization syndrome consisting of pelvic pain, nausea, vomiting, 
mild fever and general malaise. Several strategies involving oral, 
intravenous, epidural and patient-controlled analgesia have been 
utilized to manage the pain associated with UFE. Most of the centers 
have been admitting their patients for 1-2 days to provide aggressive 
management of pain. Walker and Pelage reported that post-
embolization pain was stronger than period-type pain in 68% of 
women and worse than expected in 40% of cases (Walker and Pelage 
2002). Recent approaches of the pain issue have included outpatient 
uterine artery embolization or less aggressive embolization of 
the uterine arteries (Siskin et al 2000; Pelage et al 2003). When UFE 
is performed as an outpatient procedure, up to 10% of embolized 
women will ultimately require readmission for pain. When a more 
limited embolization of the uterine arteries is performed, post-
embolization pain seems to be less even if recent reports comparing 
aggressive and limited embolization have not demonstrated any 
difference in terms of pain (Pelage et al 2003; Ryu et al 2003).
Postembolization pain is the reason for keeping the patients in the 
hospital after embolization at most centers. In the initial reports, the 
usual pain protocols were based on the intravenous administration of 
morphine (via a patient-controlled analgesia pump) and non steroidal 
anti-inflammatory drugs. Alternatives include spinal or epidural 
anesthesia. Even if these protocols seem effective and associated with 
a reduction in the amount of additional narcotics used, some patients 
are reluctant to these more aggressive strategies. Some reports have 
suggested that acupuncture may help reducing post-embolization pain 
but the scientific evidence is still limited (Pisco et al 2007).
Another potential pain management is to use embolization 
microspheres as a platform to load medications. Different 
manufacturing processes, which are coming from the industry of 
drug release for pharmaceutical purposes, are being transposed to 
drug delivery embolic devices. The first products already available 
in the field of interventional radiology have been developed to treat 
liver disease. Two main types of microspheres are available: those 

REST study, New England Journal of Medicine 2007). Despite these 
publications, uterine artery embolization is not yet a widespread 
procedure in many European countries. What are the possible 
obstacles which prevent uterine artery embolization from being a 
mainstream procedure for uterine fibroids? And what can be done 
to enhance one’s own practice? Obviously every practice setup is 
different; however, certain issues may apply to most practices.
Clinical involvement and setup
A clinical involvement is key for almost all procedures in interventional 
radiology. However, it is especially true for uterine artery embolization 
because women with fibroids are usually not acutely sick and 
therefore have time to assess their options. It is therefore important 
to personally discuss uterine artery embolization with the patient. 
During this discussion, a relationship can be built between the 
interventional radiologist and the patient. I find it helpful to discuss 
not only the uterine artery embolization, but also other treatment 
options. An open discussion generally increases the trust level. 
During this discussion, appropriate expectations can be formulated, 
which minimizes patient’s dissatisfaction afterwards.
In my own practice, an MRI of the pelvis with gadolinium is performed 
before the clinical visit. The MRI helps to find other causes than 
fibroids for the patient’s symptoms; it shows the exact location of the 
fibroids and serves as a baseline for future comparison. In addition, 
showing an MRI during the clinical visit is a great tool to visualize 
fibroids.
In order to be able to be clinically involved, an appropriate setup is 
important. There should be a dedicate location and dedicated time 
to perform these services. A waiting room in front of an angio suite 
or a material storage room is not a suitable place. The atmosphere 
should allow a quiet and relaxed conversation. External interruptions 
are very distracting and prevent building of a good patient-physician 
relationship. For the same reason, there must also be specific time 
allotted. Phone calls and other interruptions are little helpful.
Collaboration with gynecologists
A good collaboration with the gynecologists in the hospital can be 
difficult because the gynecologists feel that the uterus is their “turf” 
and some see uterine artery embolization as a threat to their own 
practice. In general, it is much easier to build a practice in collaboration 
with the local gynecologists than on its own. A good collaboration 
can be facilitated by taking care of the entire procedure including the 
administrative part. Keeping the gynecologists involved along the way 
by sending reports on every step increases the trust and decreases 
their fear of losing a patient. Depending on the local situation (when 
there are no beds for interventional radiology), hospital beds may be 
shared with gynecology. Even in that case, though, it is important 
that the interventionalist plays a leading role in the patient’s care and 
management before and after the procedure, which includes also 
follow-up visits. The interventionalist is the expert of uterine artery 
embolization and should therefore manage the care. This includes 
also an organization to ensure that someone is available around the 
clock for emergencies. Luckily medical emergencies are rare, but 
sometimes unexpected pain arises which needs to be addressed 
right away. Often, a reassuring phone call is enough. If a good 
collaboration within the hospital is present, the emergency room can 
handle most calls. However, it is important to be available over the 
phone for a consultation.
Marketing to the patient
In a more and more competitive environment, it is difficult to rely 
solely on referrals. In addition, today’s patients are more involved in 
their own health care than a decade ago. Therefore, it is important 
to make sure women with uterine fibroids know about the option 
of uterine artery embolization. Likely, today the most commonly 
used source is the internet. There are good explanations of uterine 
artery embolization for example on the CIRSE website. However, 
there are also many negative comments. It is important to be aware 
of them in order to consult the patient appropriately. The Society of 
Interventional Radiology (SIR) has in addition to information about 
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2803.3
Imaging follow-up: what the IR needs to know

T. Kroencke; 
Radiology, University Clinic Charité, Berlin, Germany.

Learning Objectives 
1. To review typical and atypical MR findings in the follow-up after UFE.
2. To understand the time course of changes of uterine leiomyoma 
after UAE detectable by MRI.

3. To review the role of contrast-enhanced MR imaging of 
leiomyoma after UAE.

Uterine artery embolization (UAE) has a high clinical success rate 
with up to 95% of patients experiencing symptom relief one year 
after treatment [1]. Early MR imaging follow-up of patients after UAE 
(within the first days after the procedure) may be indicated if uterine 
necrosis or early fibroid expulsion is suspected. However, this has 
been reported only anecdotally in the literature [2, 3].
Follow-up of patients after UAE should focus on the verification of 
symptomatic improvement using standardized questionnaires. 
Transvaginal ultrasound imaging is useful to depict fibroid shrinkage 
but reduction in uterine and fibroid size is not strictly correlated with 
clinical success [4]. Even a minor reduction in fibroid size may result in 
significant improvement of the patient’s fibroid-related symptoms. 
Clinical decision making should therefore not be guided by imaging 
in the first place but by thorough evaluation of the clinical symptoms 
(dysmenorrhea, menorrhagia, bulk-related symptoms) about three 
to four months after the procedure. Contrast-enhanced MR imaging 
(including MR angiography) is strongly recommended in patients 
who do not report improvement or in any patient complaining of 
recurrent or new symptoms any time after UAE that may be related 
to fibroid regrowth, new fibroids, fibroid sloughing or expulsion.
Typical imaging features are observed 3-4 months after fibroid 
embolization. The tumors show homogeneous low signal intensity 
on T2-weighted images after UAE and sometimes high signal intensity 
on T1-weighted images in a homogeneous or rim-like fashion due to 
hemorrhagic infarction.
MR imaging also depicts morphologic changes such as sloughing 
of fibroids in contact with the uterine cavity. The latter may be 
associated with vaginal discharge in patients having undergone UAE 
but do not require additional treatment in the majority of cases [5]. 
Fibroid sloughing is characterized by a peripherally located zone of 
high signal intensity on T1- and T2-weighted imaging that is in close 
contact to the uterine cavity. Over time, parts of the formerly round 
leiomyoma will be sloughed into the uterine cavity [6]. Cavitation or 
fistula formation within a fibroid contiguous with the uterine cavity 
may lead to persistent bleeding or dysmenorrhea and should be 
treated by hysteroscopic evaluation and resection [7]. MRI also 
identifies adverse effects and complications associated with UAE such 
as ongoing fibroid expulsion and endometritis [8]. In case of ongoing 
fibroid expulsion, the patient presents with crampy pain (like labor 
pain). If severe, analgesic treatment should be initiated. Sometimes 
parts of the fibroid have already been expelled and patients do 
not report any further symptoms (uncomplicated expulsion). If 
the pain persists or the patient presents with fever and/or vaginal 
discharge, the patient should be admitted to the hospital. Evaluation 
for infection (high genital swabs, leukocytosis) and evaluation of 
the cervix should be performed by a gynecologist. A dilated cervix 
indicates ongoing expulsion.
If the cervix is closed, the patient should be observed. In case of 
infection, antibiotics must be started and elective hysteroscopy 
should be recommended.
The role of MRI in this setting is to assess uterine integrity, the 
position of fibroid(s), and viability of fibroids. An open cervical 
os and leiomyoma tissue pointing towards the cervix may be 
observed. Depending on the size of the fibroid about to be expelled, 
a conservative approach or early hysteroscopy with extraction of 

which behave like sponges able to absorb large amounts of drug in 
solution or those produced from specific polymers able to adsorb a 
given drug which reaches high concentration inside the biomaterial. 
In the first case, the release system can be considered as a ready-to-
load platform for water soluble drugs, but a release can occur in the 
medium before and during injection. In the second one, the product 
is more susceptible to release on long term.
Similarly, drug-loaded microspheres for fibroid embolization can be 
developed in different directions. Vasoactive drug, prothrombotic 
agents, and antiangiogenic factors can enhance or prolonge the 
duration of arterial occlusion. Hormones, growth factor inhibitors, 
antimitotic may prevent local tumor regrowth. Antalgic or anti-
inflammatory drugs may reduce post embolization pain.
In the initial experience with the use of embolization, there have been 
several attempts to reduce pain at the time of embolization using 
intra-arterial administration of lidocaine mixed with the particles, 
for exemple. Postembolization pain is usually considered as a local 
effect of embolization on the fibroids and on the myometrium (Roth 
et al 2000). Reduction in the intensity of ischemia or inflammation 
observed in the uterus may help to reduce postembolization pain 
(Walker and Pelage 2002). Preclinical data have demonstrated the 
successful progressive release of ibuprofen from loaded microspheres 
(Borovac et al 2006). Pathological analysis obtained in animals has 
shown a significant reduction in the amount of inflammatory cells 
after embolization with ibuprofen-loaded microspheres compared 
with control microspheres (Pelage et al 2006). The preliminary results 
of a randomized trial suggest that ibuprofen-loaded microspheres 
are safe and effective to treat post fibroid embolization pain with 
some patients reporting 0 on a visual analogic scale at day 1 post-
embolization (Pelage et al unpublished data). Post embolization 
pain remains a major problem in daily practice. Even if limited 
uterine artery embolization may have reduced the intensity of post 
embolization pain, most patients will stay overnight in hospital. 
Different approaches in terms of pain management are currently 
available. The most promising include the use of embolization 
particles loaded with different medications. More studies are still 
needed to confirm its interest in clinical practice.
1. Borovac T, Pelage JP, Kasselouri A, Prognon P, Guiffant G, Laurent A 

(2006). Release of ibuprofen from beads for embolization: in vitro 
and in vivo studies. Journal of Control Release; 115: 266-74.

2. Pelage JP, Le Dref OP, Beregi JP, et al (2003) Limited uterine artery 
embolization with tris-acryl gelatin microspheres for uterine 
fibroids. J Vasc Interv Radiol 14: 11-14.

3. Pelage JP, Namur J, Wassef M, Velzenberger E, Schwartz-Cornil I, 
Laurent A (2006). Ibuprofen-loaded embolisation microspheres : 
quantification of their anti-infammatory effect in a sheep uterus 
model (abstract). Cardiovasc Intervent Radiol: 214.

4. Pisco J, Teuchiya M, neves A, Duarte M, Santos D (2007). Uterine 
artery embolization under acupuncture on uterine fibroids 
(abstract). J Vasc Interv Radiol 18: S120.

5. Roth AR, Spies JB, Walsh SM, Wood BJ, Gomez-Jorge J, Levy EB 
(2000) Pain after uterine artery embolization for leiomyomata: 
can its severity be predicted and does severity predict outcome. J 
Vasc Interv Radiol 11:1047-1052.

6. Ryu RK, Omary RA, Sichlau MJ, et al (2003) Comparison of 
pain after uterine artery embolization using tris-acryl gelatin 
microspheres versus polyvinyl alcohol particles. CardioVasc 
Intervent Radiol 26:375-378.

7. Siskin GP, Stainken BF, Dowling K, et al (2000) Outpatient uterine 
artery embolization for symptomatic uterine fibroids: experience 
in 49 patients. J Vasc Interv Radiol 11:305-3118. Walker WJ, Pelage 
JP (2002) Uterine artery embolization for symptomatic fibroids: 
clinical results in 400 women with imaging follow-up. Br J Obstet 
Gynaecol 109:1262-1272.
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2803.4
Status of the current evidence

J. Spies; 
Radiology, Georgetown University, Washington DC, DC, United States.

Learning Objectives 
1. To review the current evidence for fertility after UFE.
2. To review the current evidence for clinical improvement 

(bleeding).
3. To review the current evidence for clinical improvement 

(compression and pain).
An evidence-based review is different from a mere recitation of the 
findings of the largest studies. It requires the reviewer to use judgment 
to evaluate the important studies that have been published. A set 
of rules is needed to reduce the subjectivity of the review. The US 
Preventive Services Task Force has created a classification system for 
evaluating the evidence in clinical studies and this is detailed below:
Level I: Evidence obtained from at least one properly designed 
randomized controlled trial.
Level II-1: Evidence obtained from well-designed controlled trials 
without randomization.
Level II-2: Evidence obtained from well-designed cohort or case-
control analytic studies, preferably from more than one center or 
research group.
Level II-3: Evidence obtained from multiple time series with or without 
the intervention. Dramatic results in uncontrolled trials might also be 
regarded as this type of evidence.
Level III: Opinions of respected authorities, based on clinical 
experience, descriptive studies, or reports of expert committee.
Most interventions that we perform have a mixture of studies of 
varying quality; unfortunately, some are at a level that does not even 
qualify for classification on the scheme above. For uterine fibroid 
embolization, we are fortunate to have a significant body of quality 
evidence that can be evaluated. While this review is not exhaustive, 
it does include those studies that are of the highest level of quality. 
The studies below would all be rated either level 1 or in some cases 
perhaps a bit lower, as they all do not use proper power analysis or 
have other methodological deficiencies.
There have been 17 randomized studies published on uterine 
fibroid embolization since it was first reported in 1995 (1). Of these, 
10 present the results of studies that compare uterine embolization 
to other fibroid therapies, which of course is the key question for 
policy makers. There are five publications from the EMMY Trial from 
the Netherlands (2-6) with an additional paper in press, a single 
publication from the REST Trial from the United Kingdom (7), a trial 
Spain by Pinto and co-workers (8), two publications from the study of 
Mara and co-workers comparing hysterectomy to myomectomy (9, 
10), and a study comparing the results of uterine fibroid embolization 
to laparoscopic occlusion of the uterine arteries (11).
The EMMY Trial was a multi-center study completed in the Netherlands 
and there are several related publications, but two are important: 
the short-term results and the two-year results and these will be 
reviewed here. The study included 177 patients randomly assigned 
to UFE (n=88) or hysterectomy (n=89). There were no differences in 
major complications, but minor complications were more frequent 
with uterine embolization. This difference may have reflected the 
care protocol used in the follow-up. There were higher re-admission 
rates for UFE (11.1 vs. 0%, p=0.003).
As of this writing, the two-year results have not been published. The 
data that has been presented suggests that the test of non-inferiority 
of UFE compared to surgery was met with at least 75% of UFE with 
symptom control at 2 years. Similar levels of improvement in quality 
of life were noted in both groups.
The REST Trial was a multi-center study from the United Kingdom 
that randomized patients to either surgery (hysterectomy or 
myomectomy) or embolization, in a ratio of 2 embolization patients 

fibroid material may be initiated.
Endometritis is seen in 0.5% of cases after UAE, is associated with 
fibroid expulsion and usually responds well to antibiotics but may 
spread and result in septicemia if left untreated. MR imaging may 
demonstrate tissue within the uterine cavity together with retained 
fluid, which has high -signal intensity on T2-weighted images. 
Punctuate foci of low signal intensity represent signal voids due 
to the presence of air on T1- and T2-weighted images. Contrast-
enhanced MR images increase the conspicuity of intracavitary fluid 
collections and also depict hyperperfusion of inflamed adjacent 
endometrium [9]. Contrast-enhanced MRI is helpful in determining 
persistent perfusion of fibroids after UAE. It has been demonstrated 
that persistent perfusion may lead to regrowth of leiomyoma tissue 
and recurrence of symptoms [10]. It is important to know that uterine 
or individual leiomyoma size reduction is not a good indicator of 
successful embolization since even a partially infarcted leiomyoma 
undergoes shrinkage while at the same time perfused areas may be 
present from which the tumor may regrow. The frequency of recurrent 
symptoms in cases of persistent perfusion is largely unknown but it is 
generally accepted among interventional radiologists that persistent 
perfusion of leiomyoma tissue in the setting of recurrent symptoms 
indicates technical failure of UAE, which may be attributable to 
underembolization (causes: vasospasm during UAE, inadequate 
choice of level of occlusion or of embolic agent) or collateral supply. 
Complete infarction of leiomyomas indicates technical success of 
UAE and is associated with longterm clinical success [10, 11].
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8. Kitamura Y, Ascher SM, Cooper C, et al. (2005) Imaging 
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embolization. Radiographics 25 Suppl 1:S119-132.
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Special Session
Interventional treatment of surgical complications
2804.1
Complications from hepatobiliary pancreatic surgery

J. Karani; 
Dept. of Radiology, Kings College Hospital, London, United Kingdom.

Learning Objectives 
1. To review the main type of hepatobiliary pancreatic surgery.
2. To present the incidence and diagnosis of most frequent 
complications.

3. To review intervenional techniques of these complications.
Surgical cure or prolonged disease free survival is now achievable 
in many patients with hepatobiliary and pancreatic tumours. This 
has been achieved through innovation of expert surgical technique 
synchronous with technical developments in equipment that allow a 
“bloodless” surgical field and effective downstaging of disease with 
neoadjuvant chemotherapy. These have allowed the extension of 
operable criteria with a low perioperative morbidity and mortality. 
The importance of imaging is fundamental to this improved outcome 
by delivering accurate staging, and the integration of neoadjuvant 
interventional techniques such as chemoembolisation or portal vein 
embolisation into the patient therapeutic pathway. However, these 
surgical techniques are also associated with potential complications 
that demand expert intensive care, reactive axial imaging with 
radiological intervention often the favoured treatment option. It is 
a disaster for a patient who has undergone extensive surgery with 
an expectation of cure from their pre-operative clinical profile to 
succumb to a haemorrhagic, biliary or septic complication in the 
immediate postoperative period.
Resection for metastatic or primary liver tumours are associated 
with biliary, vascular and septic complications. Therefore all the 
IR techniques of embolisation, stent placement either vascular or 
biliary, and image guided drainage may be required. It is recognised 
that there is a close association between the development of the 
biliary complications of strictures and leaks with arterial ischaemia 
particularly in patients who have undergone extended liver 
resections for metastases or cholangiocarcinoma. Therefore, if the 
ischaemic component is irreversible then the solution to the biliary 

to each surgery patient. The primary outcome measure was the 
summated score of the SF-36 at 1 year after therapy. The study 
found that UFE is less painful than surgery and has a shorter length 
of stay and a faster return to work. They found no differences in 
complications between the two groups.
The median follow-up in the published study was 32 months. They 
found no differences in the quality of life scores at 12 months. They 
noted better levels of improvement in symptoms among surgery 
patients, but both groups had significant improvement and there 
was no difference in satisfaction levels. A key difference were re-
intervention rates, which were much higher in UFE patients (21 for 
UFE vs. 1 for surgery, p<0.001). Ten of these interventions occurred 
in the first ear, presumable due to failure of symptoms control and 11 
during subsequent follow-up.
The Mara Trial was completed in Prague with 121 patients, with 63 
randomized to myomectomy and 58 to UFE. Although outcomes 
were similar in short-term, there were more re-interventions with UFE 
(9). The initial reproductive results favor myomectomy, with a higher 
pregnancy rate and delivery rate (10). UFE were more likely not to get 
pregnant, to deliver and to abort. These results are still preliminary 
and definitive results are pending.
The Pinto Trial was the first randomized study comparing 
hysterectomy and embolization. Its power analysis was based on 
the length of stay. As a result, the study was small. They did confirm 
that length of stay and recovery was shorter with UFE and they did 
not find any difference in the frequency of complications. The large 
majority of UFE patients had improved menstrual bleeding.
Uterine artery occlusion via laparoscopic surgery has been proposed 
as a surgical alternative to UFE. A small study was based on a 20% 
difference between the two methods and included 66 patients. 
Outcome was measured using the Pictorial Blood Loss Assessment 
Chart. At six months after treatment, patients with the laparoscopic 
approach had heavier menstrual bleeding. There was not any 
imaging outcome included, which is a weakness in this study as it 
is known that the degree of fibroid infarction on contrast-enhanced 
MRI does predict long-term outcome (12).
In this brief review, the key findings of these studies have been 
highlighted. The evidence thus far suggests that UFE is very 
effective, but that patients treated with embolization have higher re-
intervention rates when compared to surgery. The early reproductive 
results favor myomectomy, but further study is needed.
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2804.2
Complications from vascular surgery

G. Maleux; 
Department of Radiology, University Hospitals, Leuven, Belgium.

Learning Objectives 
1. To review the main complications related to the type of vascular 
surgery (thrombosis, false aneurysm, infection).

2. To review indications and techniques of IR procedures of these 
complications.

3. To review results of IR procedures to treat these complications.
Interventional radiological procedures can play a role in the treatment 
of early and late complications after surgery. This review will focus on 
interventional treatment of complications after vascular surgery on 
arteries in limbs as well as in the thorax and abdomen. Complications in 
a surgically created arteriovenous access shunt will not be discussed nor 
will complications after venous surgery. As the large majority of vascular 
surgical procedures consists in performing anastomoses between 
native arteries and vein or prosthetic bypass-grafts, complications will 
mostly occur at these anastomoses. Additionally the use of specific 
surgical devices like cannulation devices, a ring-stripper or Fogarty 
thrombectomy catheter, mostly used in a blind way, can result in vessel 
dissection, perforation and/or bleeding.
In general, it is considered that an early postoperative complication 
such as an immediate postoperative occlusion of an infrainguinal 
bypass graft should be corrected surgically as the underlying problem 
is mostly a technical (surgical) one. Late failures of bypass grafts can 
be due to an underlying (neointimal) stenosis at the proximal or distal 
anastomosis of the graft, in the mid-graft portion, or by complete 
thrombosis of the entire graft. These failures can be corrected by 
either repeat bypass-surgery or interventional radiology. The latter 
is very attractive because of the minimal invasive nature of these 
procedures. The cumulative primary patency rates of graft stenosis 
treated by conventional balloon angioplasty ranges between 46 and 
63% (1, 2, 3, 4). Additionally, Hoksbergen et al. (1) demonstrated that 
graft body stenosis showed a better primary cumulative patency rate 
than juxta-anastomotic lesions. In a recent, non-randomized trial 
(PREVENT III) Berceli et al. (2) concluded that open surgical revision of 
failing infrainguinal vein grafts provides an increased freedom from 
further intervention compared to revision by balloon angioplasty. 
In an attempt to improve the results of balloon angioplasty using a 
regular PTA balloon catheter, the cutting balloon has been propagated 
to treat vein graft stenoses. Engelke et al. (5) demonstrated superior 
short term results of the cutting balloon compared to a conventional 
balloon with cumulative patency rates at 6 and 12 months of, 
respectively, 84 and 67%. More recently, Garvin et al. (6) found a 
primary patency rate at 6 months of 48% and a complication rate of 
11%. In summary, PTA for infrainguinal graft vein failure is relatively 
safe and feasible; cutting balloon technology appears to be superior 
to conventional PTA, but potentially with a higher complications 
rate. However, a high failure rate after 6 and 12 months of follow-up, 
especially in juxtaanastomotic lesions, favors surgical correction and 
endovascular management in cases of difficult surgical approach or 
in cases of anesthesiological contraindication.
When the bypass graft is completely occluded, in-situ thrombolysis can 
be considered (7). In a retrospective study analysis Zuckerman et al. (8) 
found an immediate technical success in 88% using Urokinase as the 
thrombolytic agent and a secondary patency rate at one year of 47%. 
Following thrombolytic therapy, additional interventional or surgical 
treatment was done in 64%. Longer duration of secondary patency 
is associated with synthetic versus vein grafts, popliteal versus distal 
insertion of the anastomosis and intact native arterial outflow.
Another late complication of a surgical anastomosis is the progressive 
development of a false aneurysm. This late complication can be 
found in patients who underwent aortobiiliac/aortobifemoral or 
other grafting and both the proximal and distal anastomosis can 

complication particularly if there is a diffuse cholangiopathy may 
differ from the more common uncomplicated anastomotic biliary 
stricture. A good example of this pathological combination is in the 
complication of laparoscopic bile duct injury where the level of injury 
and ischaemia are predictable factors for recurrent stricturing and 
reintervention.
The pre-operative selection criteria and technique for pancreatico-
duodenectomy (Whipple operation) in patients with pancreatic 
malignancy are well established but are now being challenged by 
surgical techniques of vascular resection with reconstruction of the 
mesoportal venous system and also resection by assisted laparoscopic 
techniques. Evidence is accumulating that these more extensive 
resections may prolong survival in a significant number of patients if not 
cure in all. These surgical techniques are equally applicable in pancreatic 
inflammatory disease where biliary obstruction and segmental portal 
hypertension may be complications that demand surgical intervention. 
The development of a pseudoaneurysm, albeit uncommon, is a 
potentially lethal complication of these resections. Alternatively, a 
pseudoaneurysm may occur following necrosectomy for complicated 
acute interstitial pancreatitis. Arterial embolisation or covered stent 
placement may be life-saving therapeutic manoeuvres in these patients. 
Pseudoaneurysm formation may accompany or result from either a 
postoperative bile or pancreatic duct leak and therefore MDCT should 
always precede any intervention to determine the site of the aneurysm, 
the arterial territory of origin and any associated focus of infection which 
may require percutaneous drainage.
In liver transplantation, prompt recognition of the complications has 
a measurable impact on both patient and graft survival. It is now the 
accepted treatment for patients with irreversible liver cell failure, 
some metabolic disorders and of a selected group of recipients with 
hepatocellular carcinomas. Over the last decade, the major transplant 
centres have reported improving survival rates, even though they 
have developed more complex surgical techniques and treated more 
marginal and higher risk patients. This successful outcome has been 
dependent on appropriate patient selection, robust surgical technique, 
improvement in immunosuppression regimes, the recognition of the 
vascular and biliary complications and the “clinical syndromes” with 
which they present. The important role of interventional radiology to 
the potential recipient is well established where techniques such as 
TIPSS, chemoembolisation and local therapy may obviate the need 
for, provide a bridge or defer the timing of liver grafting. This is an 
important consideration because although split liver, live related and 
non heart beating donor transplantation have increased the donor 
pool, there is an increasing number of potential candidates with an 
ever increasing prevalence of viral liver disease and the association 
with hepatocellular carcinoma now challenging the selection criteria 
and donor pool of the transplant centres.
Improvement in surgical techniques have reduced the incidence 
of the more common vascular and biliary complications although 
the quest for normal graft function and histology has increased 
the demand for non invasive diagnosis and the reversal of any 
structural vascular or biliary abnormality detected on USS, MR and 
MDCT. Vascular techniques of angioplasty and stent placement are 
proven techniques in reversing the sequels of graft ischaemia and 
portal hypertension. MRC allows the diagnosis of biliary strictures 
that may be treated by dilatation or stent placement, which may be 
synchronous to reversal of ischaemia by arterial dilatation.
This presentation will review the anatomy of these surgical techniques 
and review the clinical presentation of their associated complications. 
In addition, the presentation will include the diagnostic algorithm, 
axial imaging features and the interventional techniques necessary if 
cure is to be achieved in these patients with the lowest morbidity and 
mortality as governed by the best standards of care.
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2804.3
Treatment of complications of laparoscopic cholecystectomy

M. Bezzi; 
Department of Radiological Science, University of Rome La Sapienza, 
Rome, Italy.

Learning Objectives 
1. To review the anatomy and imaging of the main complications of 

laparoscopic cholecystectomy.
2. To review percutaneous treatment of these complications.
3. To review indications and results.
Laparoscopic cholecystectomy (LC) has become the first-line surgical 
treatment of stone gall-bladder disease and the benefits over 
open cholecystectomy are well known. LC, however, is associated 
with a two-to-four times higher risk of bile duct injury (BDI) than 
open cholecystectomy. Ductal injuries occur even in the hands of 
experienced surgeons, but obviously, inexperience increases the risk 
manifold. These complications are feared because of the substantial 
morbidity, occasional mortality, additional expenditure and frequent 
litigation that accompany them.
BDI was initially classified according to the Bismuth classifications, 
used for injuries that occur after open cholecystectomy. BDI after 
LC, however, tend to be more severe and more central as compared 
to open cholecystectomy. In addition, injuries with loss of tissue, 
so called acute defect lesions, are more often seen after LC. In a 
paper by Slater et al. (1), severe injuries represented 31% of all BDI 
seen in LC patients as compared to 12% of open cholecystectomy 
patients. Because of this complexity, Strasberg et al. made Bismuth‘s 
classification much more comprehensive by including various other 
types of laparoscopic extrahepatic bile duct injuries (2). The injuries 
were classified from Type A to Type E. The latter, representing biliary 
stricture, has been further subdivided, as per Bismuth‘s classification 
into E1 to E5. Type A injuries are bile leaks from injured minor ducts, 
like cystic duct and duct of Lushka. Type B denotes occlusion of a part 
of the biliary tree, almost invariably the aberrant right sectoral hepatic 
duct. Type C represents transection without ligation of the right 
sectoral hepatic duct and Type D a lateral injury to an extrahepatic 
bile duct, potentially requiring a major reconstruction.
The first priority in BDI is to obtain a detailed anatomical outline of the 
damage. This can be achieved by unenhanced MR cholangiography 
or cholangiography after e.v. administration of mangafodipir. Often, 
however, direct cholangiography by ERCP is necessary. PTC is employed 
in case of leak above a stricture or a retained stone, in case of hilar injuries, 
accessory right hepatic duct lesions, or in case of pancreatitis.
The second step is to decompress the bile tree, if dilated, and control 
peritoneal and biliary sepsis (3). This is done by converting an acute 
BDI to a controlled external biliary fistula. These two goals can be 
achieved by endoscopic and/or radiological intervention in most 
cases. Concurrent bile collections or abscesses should be drained by 

develop a false aneurysm (9). Because of the risk of aneurysm rupture, 
treatment is mandatory for the same diameters as determined 
for native (atherosclerotic) aneurysms. In a retrospective study, 
Lagana et al. (10) evaluated 21 patients with a proximal and/or distal 
anastomotic false aneurysm after aortoiliac reconstructive graft 
surgery. Immediate technical success was 100% and during a mean 
follow-up of 20 months a primary and secondary clinical success was 
found in respectively 81 and 91%. Endovascular treatment of infected 
pseudoaneurysms with stent-graft placement is associated with 
a high recurrence/failure rate of >50%. Depending on the location 
of the false aneurysm, a bifurcated or tube stent-graft should be 
used; in some very selected cases, especially with a very narrow 
neck, management with embolotherapy can be a valid alternative 
treatment (11).
False aneurysms developing a long period after vascular surgery 
in other areas are uncommon and some case reports or small case 
studies are published (12, 13).
Finally, some non-anastomotic complications during vascular 
surgery can be managed by interventional radiology. Manipulation 
with a cannulation device, a Fogarty catheter or a ring stripper in 
an artery or vein may cause intimal dissection, vessel perforation or 
ultimately vessel rupture. In case of a dissection in a proximal, large 
vessel, like an iliac or femoral artery, subsequent stent placement can 
be mandatory to treat the ischemia. In case of vessel perforation (14), 
placement of a stent-graft (15) or coil embolization of a peripheral 
vessel can stop the bleeding.
In conclusion, interventional radiology offers several possibilities to 
treat early and late complications of vascular surgery with acceptable 
short and long term results. Knowledge and correct manipulation of 
stents, stent-grafts and embolization devices is needed to obtain 
successful clinical outcome.
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Special Session
Management of cerebrovascular disease
2901.1
Medical management of TIA and stroke

M. M. Brown; 
Stroke Research Group, UCL Institute of Neurology, London, United 
Kingdom.

Learning Objectives 
1. To review the clinical symptoms of TIA and stroke.
2. To review the etiologies of TIA and stroke.
3. To review the main needs for medical management of acute 
stroke besides lysis (blood pressure).

Transient ischaemic attack (TIA) and stroke are defined by the 
duration of symptoms, traditionally as lasting less or more than 24 
hours, respectively. Both are characterised by the sudden onset of 
neurological symptoms attributable to a single vascular territory. 
Originally, the definition relied on the clinical assessment that 
such symptoms were likely to be vascular in origin. Today, imaging 
(especially MRI) plays a large part in diagnosis and has led to a 
suggested redefinition of TIA on the basis of normal imaging and 
duration of symptoms of less than one hour.1 Investigations also play 
a large part in establishing aetiology and distinguishing between 
cardio-embolism, large vessel atherosclerotic stroke, small vessel 
disease and other aetiologies.
One of the most effective treatments for stroke is prompt admission to 
a stroke unit. The Stroke Unit Trialists’ Collaboration has convincingly 
shown the effectiveness of the organised multidisciplinary care of 
stroke unit care in avoiding death or dependency after stroke.2 In 
fact, the overall benefits to the population of stroke unit care far 
exceed the benefits of thrombolysis and other medical treatments 
because of its wide applicability.3 A large part of the benefits of stroke 
unit care is likely to be related to early investigation, maintenance 
of physiological homeostasis and prevention of complications. 
Treatment of malignant cerebral oedema, one of the life-threatening 
complications of ischaemic stroke, may require referral for surgery by 
hemicraniectomy and decompression.4 To date, no neuroprotective 
drugs have shown to be effective despite a large number of 
trials of promising agents. Drug therapy therefore concentrates 
on preventing recurrence of stroke and other vascular events, 
particularly myocardial infarction, which is the second major cause 
of mortality after stroke in patients with cerebrovascular disease. It 
has increasingly been recognised that high-risk transient ischaemic 
attack (TIA) should also be seen and investigated by a specialist team 
as an emergency in order to initiate stroke prevention measures as 
early as possible.5, 6

Three very large randomised trials have demonstrated that early 
recurrence of stroke is prevented by a dose of between 150 and 300 
mg aspirin given within 48 hours of onset of ischaemic stroke without 
a significant increase in cerebral haemorrhage.7 The benefit is small, 
so that only about 1 in 100 patients benefits from avoiding death or 
disability from early treatment with aspirin. However as stroke is very 
common and aspirin cheap, the benefits are highly cost effective. 
Other antiplatelet agents have not been tested adequately in acute 
stroke. In contrast, neither standard heparin nor low molecular weight 
heparin has been shown to be beneficial in acute stroke management 
within the first two weeks of onset, mainly because any benefit in 
reduction of ischaemic stroke is balanced by an increased risk of 

percutaneous techniques. Direct assessment of the extent of injury is 
usually achieved by contrast medium injection at the time of drainage. 
Vascular injury is often associated with serious biliary injuries, and in 
several cases endovascular damage control is necessary (4) even if 
the patient is not bleeding at the time of intervention. In a series by 
Buell JF et al. (4), the incidence of arterial injuries associated with BDI 
was 26%; in addition, the presence of a concurrent vascular injury 
was a predictor of further complications and mortality,
Immediate management of BDI recognized during cholecystectomy 
depends on the type of injury, the condition of the patient, and 
the experience of the surgeon. Our experience is mainly based on 
patients in whom BDI is recognized after cholecystectomy and early 
repair is often not recommended, as the results are poor.
Interventional treatment is based on two key concepts: diversion of 
bile flow and drainage of associated collection, which can be done 
in almost all cases. Definitive treatment depends on the extent of 
injury. Minor injuries (Strasberg’s classification A, B and C) are usually 
managed by percutaneous or endoscopic stenting and in most cases 
heal without sequelae.
Injuries that involve tissue loss (Strasberg’s type D) are managed 
according to the extent of damage. Neuhaus et al (5), in a series of 108 
patients with BDI, had 31 patients with acute defect lesions. This group 
found that a tissue loss of <5 mm was managed with endoscope-
percuatneous stenting while a tissue loss >5 mm require a bilio-
enteric anastomosis. Therefore, major type D should be electively 
repaired by a Roux-en-Y hepatico-jejunostomy; despite good initial 
results, these BDIs can eventually evolve into a stricture and, again, 
need percutaneous dilatation and stenting or redo surgery.
Ductal transections (Strasberg’s type E1-E2 lesions) in almost all cases 
require a delayed bilio-enteric anastomosis preferably performed in 
tertiary care referral centres.
How good are we in managing BDI with percutaneous techniques? 
The literature is scarce in this respect. Misra S et al (6) reported 
on 51 consecutive patients with major biliary strictures or BDI 
associated with LC, treated with percutaneous techniques, from 
1990 to 1999. All patients completed treatment and 50 (98%) were 
stent free at a mean follow-up of 76 months. The success rate of 
percutaneous management was 58.8%. In case of simple injuries 
(Bismuth 1-2), the success rate of percutaneous repair was 70%, 
while in complex injuries (Bismuth 3-5) the success rate was 48%. 
Percutaneous treatment was more likely to fail in patients stented 
for less than 4 months (p<0.001). Operative repair at the author’s 
institution before percutaneous management was predictive of a 
successful outcome (p<0.05). Including subsequent operations or 
percutaneous management, successful outcomes were achieved 
in 98% of patients.
Long-term follow-up is essential after the repair of a BDI as recurrence can 
occur several years after repair. Major bile duct injuries after LC remain 
a clinical challenge. Although surgical reconstruction is the treatment 
cornerstone in major BDI, selected patients with biliary-enteric continuity 
can achieve successful long-term results with definitive percutaneous 
management. The combination of percutaneous management and 
surgical reconstruction results in successful outcomes in virtually all 
patients. Excellent early and long-term results can be obtained in 
specialized units at tertiary care referral centres.
1. Slater K . Iatrogenic bile duct injury: the scourge of laparoscopic 
cholecystectomy. ANZ J Surg 2002;72:83-8.

2. Strasberg SM, Hertt M, Soper NJ. An analysis of the problems of 
the biliary injury during laparoscopic cholecystectomy. J Am 
College Surgeons 1995;180:101-25.

3. Bezzi M, Silecchia G, Orsi F. Complications after laparoscopic 
cholecystectomy. Coordinated radiologic, endoscopic, and 
surgical treatment. Surg Edosc 1995; 9:29-36.

4. Buell JF, Cronin DC, Funaki B. Devastating and fatal complications 
associated with combined vascular and bile duct injuries during 
cholecystectomy. Arch Surg 2002 Jun;137:703-8.

5. Neuhaus P, Schmidt SC, Hintze RE . Classification and treatment 
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Psychiatry 1996;60:197-199.

13. Diener HC, Cunha L, Forbes C, et al. European Stroke Prevention 
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(CAPRIE). Lancet 1996;16;1329-1339.
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trial. Lancet 2004;364:331-337.

16. The ESPRIT Study Group. Medium intensity oral anticoagulants 
versus aspirin after cerebral ischaemia of arterial origin (ESPRIT): a 
randomised controlled trial. Lancet Neurol 2007;6:115-124.

17. Fairhead JF, Mehta Z, Rothwell PM. Population-based study of 
delays in carotid imaging and surgery and the risk of recurrent 
stroke. Neurology 2005;65:371-375.

2901.2
Imaging of stroke

C. Oppenheim1, O. Naggara1, E. Touzé2, D. Trystram1, J. Mas2, J. Méder1; 
1Département d‘Imagerie Morphologique et Fonctionnelle, CH Sainte-
Anne, Paris, France, 2Service de neurologie, CH Sainte-Anne, Paris, France.

Learning Objectives 
1. Update on CTA of CAS including cerebral perfusion.
2. Update on MRA of CAS including cerebral perfusion-diffusion.
3. Update of brain imaging of stroke.
Stroke is the third leading cause of death after myocardial infarction 
and cancer and is the leading cause of permanent disability in 
developed countries. The goals of the imaging evaluation for acute 
stroke patients are to establish a diagnosis as early as possible, to 
obtain information about the intracranial vasculature and brain 
perfusion, and to participate in the etiological work-up by imaging 
the head and neck vessels. Therefore, imaging findings help to rapidly 
select appropriate therapies. For diagnosis, the first step is to exclude 
haemorrhage, which can be easily done by the mean of unenhanced 
computed tomography (CT) or MRI (using dedicated T2* sequences). 
The second step of the diagnosis is to distinguish between cerebral 
arterial stroke (CAS) and stroke mimics. Unenhanced CT occasionally 
identifies early signs of CAS, but these are subtle, thus poorly 
reproducible in the first hours after stroke. Consequently, CT cannot 
reliably distinguish between acute CAS and stroke mimics, such as 
migraine headache or Todd‘s paralysis after a seizure. Thanks to 
diffusion-weighted (DWI), MRI is currently the most sensitive tool 
for the diagnosis of CAS, even at earliest time point. In less than 
one minute, DWI displays CAS lesions as bright areas on a dark 
background. DWI helps distinguishing between CAS and excluding 
stroke-like events. For CAS patients, DWI helps characterizing CAS 
lesions with respect to their vascular distribution, age, number, and 
guides the etiological work-up. The status of neck and intracranial 
vessels can be evaluated with MR angiography. Thrombolysis is 
the treatment of choice for acute CAS within 3 h after the onset of 
symptoms. However, the number of potential patients who are 
acutely treated for CAS is disappointingly low, mainly because most 
patients reach hospital after the narrow time window allowed for 
intravenous recanalisation using rtPA. Evidence is accumulating 
that identification of the ischemic penumbra and selecting patients 
for thrombolysis on the basis of its presence/extent and severity 
provides substantial benefit to patient outcomes. The penumbra, 
i.e. tissue at risk of ischemia, can be identified using perfusion MR or 

cerebral haemorrhage.7 Even trials of anticoagulation in evolving or 
progressive stroke have failed to show any benefit. The use of low 
molecular weight heparin should therefore be limited to prophylaxis 
of deep vein thrombosis in patients thought to be at particularly high 
risk. Similarly, oral GPIIb/IIIa receptor inhibitors appear hazardous in 
acute stroke.8 Acute carotid and vertebral artery dissection is often 
treated with anticoagulants, but good evidence for their benefit 
compared to antiplatelet agents is lacking.9

The longer term prevention of recurrent vascular events after stroke 
requires a multifaceted approach. Attention to lifestyle factors is 
essential, including stopping smoking, reducing excess alcohol 
consumption, modifying diet and regular exercise. There is good 
evidence from the PROGRESS trial that lowering blood pressure, even 
in individuals with a relatively normal blood pressure, is beneficial 
in preventing recurrence.10 PROGRESS showed most benefit with a 
combination of an ACE-inhibitor and a thiazide diuretic. However, it 
is likely that the benefits are related to how much the blood pressure 
is reduced rather than the class of antihypertensive agent used. 
Similarly, randomised trials have convincingly shown the benefit of 
statins in preventing recurrent stroke, even in patients with normal 
cholesterol levels.11 Antiplatelet therapy has only modest benefits in 
the prevention of recurrent stroke.12 The combination of aspirin and 
dipyridamole is more effective than either agent alone.13 Clopidogrel 
provides a more expensive alternative in those unable to tolerate 
aspirin.14 The combination of aspirin and clopidogrel should be 
avoided in the absence of another indication (e.g. stenting) because 
of a substantial increase in the long-term risk of cerebral haemorrhage 
in patients with cerebrovascular disease.15 Anticoagulation with 
warfarin is highly effective in preventing recurrent stroke in patients 
with atrial fibrillation, but is not better than aspirin in patients 
with non-cardiogenic stroke.16 Patients with TIA or minor stroke 
associated with carotid stenosis warranting intervention should be 
referred for carotid intervention as soon as possible after the onset 
of symptoms.17
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patients. It mainly depends on the close cooperation of neurologists 
and radiologists to optimize logistics of the intervention, timing, 
quality and indications.
There are a couple of accepted indications for interventional 
management of stroke. This includes:
- vertebrobasilary artery occlusion
- proximal occlusion of the middle cerebral artery in the M1 segment
- occlusion of the distal carotid artery (carotid t-occlusion).
These patients usually have a desperate prognosis and require 
immediate recanalization for survival.
In our institution, we also treat patients and massive stroke with 
acute occlusion of the proximal carotid artery by stent implantation 
combined with intraarterial thrombolysis as it is known that 
recanalization by iv lysis is very unlikely in those cases.
Immediate and intraarterial techniques are used in patients who 
experience stroke complications from endovascular procedures such 
as carotid artery stenting or aneurysm coiling.
Technique 
Techniques of intraarterial thrombolysis are pretty straight forward. 
After placing a suitable guiding catheter into the ipsilateral internal 
carotid artery - if possible - a microcatheter is guided into the carotid 
T or the M1 segment, the occlusion is probed by the guide wire and/
or the catheter in order to test whether there is a underlying stenotic 
lesion present and also to allow deployment of lytic agents within 
the thrombus. It is sometimes helpful to perform some mechanical 
irritation of the clot in order to enlarge the thrombus surface which 
is prone to thrombolysis and also to achieve some fragmentation. 
Usually, amounts of 10 to 30 mg of rtPA are delivered intraraterially.
More and more, mechanical thrombectomy systems allowing suction 
or mechanical retrieval of clots either in total or in part are used such 
as the MERCI-system, the Penumbra system or others. As well in some 
cases, balloons of 1.5 to 2.5 mm diameter are used either to open an 
underlying stenosis of to fragment the thrombus.
In case of proximal carotid artery occlusions, we usually perform 
primary stenting of the occlusion with no or careful subsequent 
ballooning, which is followed by intracranial lysis if necessary.
Preinterventional treatment
Patients with massive stroke are frequently agitated and difficult to 
handle. It is always important not to lose too much time by handling 
a non-cooperative patient and deep sedation and intubation should 
be planned in time.
There is more and more discussion about alternative protocols in 
order to protect the brain and to improve results both from iv and 
ia thrombolysis. Some of these protocols use a bridging technique 
starting with iv application of platelet inhibiting agents such as 
abxicimab or tirofibrane and followed by iv or ia application of rtPA. 
To minimize coagulation problems, it is of utmost importance not to 
heparinize these patients.
Postinterventional exclusion of intracranial hemorrhage by CT and 
follow-up care in an intensive care unit is required.
Results
Patients being candidates for interventional management of stroke 
are poor candidates with regard to survival and outcome.
The natural course of ICA occlusion associated with acute stroke is 
desperate. Meves et al found 20 patients with acute ICA occlusions 
and stroke. While 6/20 patients (30%) showed spontaneous 
recanalization, only 2/20 (10%) showed clinical improvement after 
spontaneous recanalization.
Tandem obstruction of both the internal carotid artery and the 
middle cerebral artery however are frequently highly symptomatic 
with a good outcome (mRankin Scale ≤2) in only 30% despite 
intravenous thrombolysis. While in isolated MCA occlusions, iv 
thrombolysis is successful in recanalizing the obstruction in 39%, 
this was observed in only 9% of patients with tandem lesions. After 
carotid T obstruction, the outcome is even poorer with a mRankin 
score ≤2 in only 17%. Linfante and co-workers found a recanalization 
rate of 31% in patients with ICA occlusions compared to 88% in 

CT techniques in a clinically relevant manner. With MRI, a mismatch 
between findings on diffusion and perfusion is used to predict the 
presence of penumbra. The information obtained by combining 
various MR or CT techniques may help to differentiate patients who 
do not need intravenous or intraarterial therapy from those who do, 
beyond the traditional narrow 3-hours time window. MRI may suit as 
a physiological brain clock, replacing the currently used time clock 
when deciding whether to initiate thrombolytic therapy.
At the moment, CT is still the most widely available and therefore 
the most used tool for imaging acute stroke patients. Because it 
provides more precise information, MRI tends to replace CT in some 
institutions, especially in large academic hospitals, which can organize 
an emergency access to MRI on a 24-hour basis. For patients who 
reach stroke centres within the first few hours after onset, imaging 
is focused on the brain and intracranial vasculature, and imaging of 
the neck vessels is usually differed to avoid any delay in treatment 
decision. For other patients, the one-stop-shopping approach where 
imaging of the brain and vessels is done from the aortic arch to the 
circle of Willis in one single session can be proposed.
Neuroimaging has brought new insight for the management of 
transient ischemic attacks (TIA), which were defined classically 
as acute neurological symptoms of vascular origin that resolve 
completely within 24 hours. This longstanding definition was 
based on the assumption that TIA were associated with a complete 
resolution of brain ischemia occurring rapidly enough to cause only 
transient symptoms and no permanent brain injury. The drawback 
of this definition has been demonstrated pointedly by MRI. About 
half of TIA patients demonstrate recent infarcts on DWI. A positive 
DWI allows confirming the vascular origin of the neurological deficit, 
guides the etiological work-up and has a prognostic value. Indeed, 
TIAs with infarct on DWI have a higher risk of stroke recurrence at 
three months, indicating that these patients should be managed 
rapidly. The prognosis of CAS is conditioned by the underlying CAS 
cause (cardioembolism, large-artery atherosclerosis, small-artery 
occlusion) rather than by the duration of stroke symptoms.
In this presentation, we will highlight the use of CT (plain CT, CT 
angiography, perfusion CT) and MRI (Diffusion, Perfusion, MR 
angiography, T2*-weighted, FLAIR sequences) for the management 
of acute stroke and TIA patients. The strength and pitfalls of these 
techniques will be illustrated by clinical examples.

2901.3
Lysis and mechanical treatment of stroke

D. Vorwerk1, R. Dabitz2; 
1Dept. of Diagn. and Imaging, Klinikum Ingolstadt, Ingolstadt, Germany, 
2Dept. of Neurology, Klinikum Ingolstadt, Ingolstadt, Germany.

Learning Objectives 
1. To review the technique for IA and IV lysis of stroke.
2. To review the available evidence for lysis and mechanical 
treatment of stroke.

3. To discuss potential future treatment strategies.
Despite organisational and logistic improvements in clinical support 
by introducing dedicated stroke centers, stroke still is an important 
event leading to high mortality and morbidity, requiring major 
financial resources in acute care, rehabilitation and day-to-day 
support in the follow-up period.
In our hospital, we treat about 1000 cases of stroke per year with 800 
cases directly supervised by our dedicated stroke unit. Among those 
1000 cases, around 300 cases undergo thrombolytic therapy but, 
of course, the vast majority will require intravenous application of 
thrombolytic agents while interventional methods remain reserved 
for 10-20% of patients undergoing thrombolysis.
Indications for interventional management
There is still an ongoing discussion when and how interventional 
management should be introduced in the treatment of stroke 



C  RSE

266 CIRSE
Annual Meeting and Postgraduate Course

recanalization as time is the key factor to achieve a good outcome in 
these patients. Therefore, interventional stroke management should 
become available in all institutions running stroke centers. Thus, not 
only neuroradiologists but also all interventional radiologists should 
become familiar with these techniques in order to offer a wide-
spread service in time.
1. Meves SH, Muhs A, Federlein J, Buttner T, Przuntek H, Postert T. 
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carotid artery. J Neurol. 2002 Feb;249(2):188-92.

2. Kim YS, Garami Z, Mikulik R, Molina CA, Alexandrov AV. Early 
recanalization rates and clinical outcomes in patients with 
tandem internal carotid artery/middle cerebral artery occlusion 
and isolated middle cerebral artery occlusion. Stroke. 2005 Mar 3; 
[Epub ahead of print].

3. Georgiadis D, Oehler J, Schwarz S, Rousson V, Hartmann M, 
Schwab S. Does acute occlusion of the carotid T invariably have a 
poor outcome? Neurology. 2004 Jul 13;63(1):22-6.

4. Linfante I, Llinas RH, Selim M, Chaves C, Kumar S, Parker 
RA, Caplan LR, Schlaug G. Clinical and vascular outcome in 
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Aug;33(8):2066-71.

5. Christou I, Felberg RA, Demchuk AM, Burgin WS, Malkoff M, Grotta 
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carotid artery occlusion. J Neuroimaging. 2002 Apr;12(2):119-23.

6. Gonner F, Remonda L, Mattle H, Sturzenegger M, Ozdoba C, 
Lovblad KO, Baumgartner R, Bassetti C, Schroth G. Local intra-
arterial thrombolysis in acute ischemic stroke. Stroke. 1998 
Sep;29(9):1894-900.

7. Suarez JI, Sunshine JL, Tarr R, Zaidat O, Selman WR, Kernich C, 
Landis DM Predictors of clinical improvement, angiographic 
recanalization, and intracranial hemorrhage after intra-
arterial thrombolysis for acute ischemic stroke. Stroke. 1999 
Oct;30(10):2094-100.

8. Zaidat OO, Suarez JI, Santillan C, Sunshine JL, Tarr RW, Paras VH, 
Selman WR, Landis DM. Response to intra-arterial and combined 
intravenous and intra-arterial thrombolytic therapy in patients 
with distal internal carotid artery occlusion. Stroke. 2002 
Jul;33(7):1821-6.

9. IMS Study Investigators. Combined intravenous and intra-arterial 
recanalization for acute ischemic stroke: the Interventional 
Management of Stroke Study. Stroke. 2004 Apr;35(4):904-11. Epub 
2004 Mar 11.

10. Jovin TG, Gupta R, Uchino K, Jungreis CA, Wechsler LR, Hammer 
MD, Tayal A, Horowitz MB. Emergent stenting of extracranial 
internal carotid artery occlusion in acute stroke has a high 
revascularization rate. Stroke. 2005 Nov;36(11):2426-30.

11. Nedeltchev K, Brekenfeld C, Remonda L, Ozdoba C, Do DD, 
Arnold M, Mattle HP, Schroth G. Internal carotid artery stent 
implantation in 25 patients with acute stroke: preliminary results. 
Radiology. 2005 Dec;237(3):1029-37.

12. The Abciximab in Ischemic Stroke Investigators. Abciximab in 
acute ischemic stroke: a randomized, double-blind, placebo-
controlled, dose-escalation study. Presented at the International 
Stroke Conference.

13. Morris D. C. Abciximab and rt-PA in Acute Ischemic Stroke 
Treatment Presented at the 28th International Stroke Conference 
(February 2003)

14. Haerten K, Krabbe C, Raiber M. Efficacy and safety of treatment 
of acute ischemic stroke with glycoprotein IIb/IIIa receptor 
blocker in routine clinical praxis Dtsch. Med. Wochenschr. 2004 
Mar 19; 129(12): 607-10.
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ischemic brain lesions Neurology. 2004 Jun 8;62(11):2110-2.
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patients with MCA occlusions and iv thrombolysis. Carotid artery 
occlusions usually do not react well to intravenous thrombolysis: 
Christou et al. found no recanalization in 74% of those patients along 
with intravenous thrombolysis. Complete or partial recanalization of 
the central cerebral vasculature is however positively related to the 
final outcome.
Even with intraarterial lysis, distal ICA occlusions are known to have a 
lower recanalization rate compared to MCA occlusions. Combined IV/
IA therapy seems to improve prognosis also in distal ICA occlusions 
compared to sole IA fibrinolysis. The IMS investigators reported on 5 
cases among 79 with combined iv and ia lysis and proximal carotid 
artery occlusions. They reported on a TIMI 2-3 recanalization in only 
one patient, a mRankin scale ≤2 in 2 patients and a mortality in 2 
(40%) (9).
Jovin et al. reported on 15 patients with acute stroke or fluctuating 
neurological symptoms that underwent stent implantation into the 
proximal internal carotid artery (10). Two out of 15 patients died and 
at 30 days, a mRS ≤2 were found in 6/15 patients (40%). The early 
outcome is therefore comparable to the outcome in our group; it 
has to be however stressed that long-term follow-up showed an 
additional clinical improvement in our patients.
In December 2005, Nedeltchev et al reported on 25 patients with acute 
stroke and acute occlusion of the proximal carotid artery which were 
treated by pharmacomechanical lysis and stent implantation into the 
internal carotid artery between 1997 and 2003. They were compared 
with a group of patients (n=31) who received heparinization and 
antiplatelet medication but no recanalization of the carotid artery 
had been attempted. In the stent-group, 5/25 (20%) patients died as 
5/31 patients in the medical group (16%). They found a favourable 
outcome (mRankin score ≤2) in 14/25 patients in the stent group 
(56%) and in only 26% in the medical group.
Only few data exist on the combined use of GPIIb/IIIa-receptor-
antagonists and rt-PA in acute stroke. Morris reported about five 
patients who received half dose of tissue plasminogen activator 
and abciximab. In AbESTT was shown that the administration of 
abciximab for acute stroke treatment had no increased bleeding 
risk and a tendency for a better outcome. Haerten et al. showed 
similar results for the sole use of tirofiban in 18 patients. Seitz and 
coworkers found that treatment with rt-PA and tirofiban resulted in 
a 50% lesion reduction in T2 weighted magnetic resonance imaging 
on day 8, while lesion reduction was less in the rt-PA group an absent 
in nontreated patients. Straub et al. treated 19 patients suffering 
from acute middle cerebral artery occlusion combined with rt-PA 
and tirofiban and found a 68% recanalisation without an increase of 
intracerebral bleeding (16).
In our own experience, we treated eighty-one pts (65±11.9 y) with 
GPA combined with intraarterial pharmacomechanical thrombolysis, 
30 tandem occlusions of ICA-MCA, 25 MCA occlusions and 26 BA 
occlusions were included. The mean NIHSS at admission was 16.6 
(=mean modified Rankin scale (mRS)=4.7). Intracerebral hemorrhage 
(ICH) was excluded by CCT. Pts were bridged either with abciximab 
(39) or tirofiban (42) followed by pharmacomechanical thrombolysis 
with rt-PA.
In these patients, mean mRS: at discharge was 2.9; after rehabilitation 
1.8. Twenty six pts (=31%) showed an ICH in the control CCT, 11 (=14%) 
of those being symptomatic. Eight of these 11 pts showed malignant 
infarction due to failed recanalisation. Two pts died due to perforation 
of the BA, one died from pulmonary embolism.
After rehabilitation, 38% showed a modified Rankin score of 0 to 2 
(excellent-good) and 15% a mRankin score of 3 (moderate).
Conclusion
Interventional management of stroke is performed in a small subset 
of the general stroke population. This group, however, is growing 
and interventions are more and more requested by neurologists. The 
methods are able to dramatically improve the outcome in patients with 
an otherwise desperate prognosis. New ways including mechanical 
clot removal are under evaluation in order to speed up the process of 
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from one center to another and many embolic materials and devices 
have been reported for PVE. Usually, the procedure is performed 
under sedation or under general anesthesia. The portal vein can be 
accessed from an ipsilateral approach (i.e. puncture made in the liver 
to be resected) or from a controlateral approach (i.e. portal access 
through the FRL). Small peripheral branches are punctured under 
ultrasound guidance. The first technique avoids iatrogenic lesions 
of the FRL but makes catheterism of right portal branches more 
complex, although catheterism of segment 4 branches are easier from 
the right side. Finally, after embolization of right portal branches, a 
final portography is difficult to obtain. The controlateral approach 
used in Europe makes catheterism of right portal branches easier 
and allows for final portography and portal pressure measurement; 
however, iatrogenic lesions of the FRL cannot be excluded although 
rarely reported. Concerning embolic material, there is no consensus 
in the literature (5). The Japanese centers have used a mixture of 
fibrin and gelfoam or combination of thrombin and fibrin adhesive 
mixture. They use occlusion balloons with triple lumen, which are not 
available in Europe. Early recanalization of portal branches has been 
observed with these materials. The European centers prefer the use 
of N-butyl-cyanoacrylate mixed with iodized oil injected in a free flow 
technique, which has the advantage to induce permanent occlusion 
both proximal and distal in the portal branches. This product, 
however, needs skills in the venous system particularly in cirrhotic 
patients to avoid complications such as inadvertent embolization 
of the left portal branches. The American centers are more prone 
to use a combination of microparticles for peripheral embolization 
and coils for proximal occlusion. They demonstrated better results 
using spherical instead of non spherical particles (6). There is no 
consensus in the literature favoring one technique over the other. 
In an experimental and clinical study, we, however, demonstrated 
superiority of N-butyl-cyanoacrylate mixture over microparticles in 
term of regeneration (unpublished personal data).
Indications for PVE in patients with a normal liver are a FRL below 
20% of the total functional liver measured on CT. This measurement 
is obtained from CT with contrast injection by manually delineating 
areas of the future remnant liver and then calculating its volume. This 
threshold can be increased when patients have received aggressive 
chemotherapy to 30 or 40%. In patients having chronic liver disease 
or underlying cirrhosis, PVE can be considered if planned for right 
hepatectomy. In a randomized study comparing two groups of 
patients who underwent major hepatectomy with or without 
preoperative PVE, global hospital stay and intensive care unit stay 
as well as morbidity after hepatectomy are significantly reduced in 
this group of patients when PVE is performed before surgery (7). In 
a recent publication, the efficacy of PVE in cirrhotic patients bearing 
hepatocellular carcinoma is even increased by chemo-embolization 
performed within 2-4 weeks before PVE (8). In this particular setting, 
PVE has been demonstrated to give better hypertrophy when there is 
no consensus about the ideal delay between PVE and hepatectomy. 
Japanese centers tend to perform liver resection 2 weeks after PVE, 
while European and American centers prefer to expand this delay to 
4 weeks arguing that hypertrophy continues in this delay period to 
reach a plateau after 4 weeks.
Complications are reported with this technique when using N-butyl-
cyanoacrylate, such as portal vein thrombosis, subcapsular hematoma, 
or transient ascitis in patients with cirrhosis (8). When using absolute 
alcohol, extensive portal vein thrombosis has been described.
PVE is an efficient pre-operative technique. It allows one to perform 
extensive hepatectomy in patients otherwise not candidates for 
resection because of an insufficient future liver remnant volume. It 
also reduces post-operative morbidity and hospital stay in patients 
with chronic liver disease.
1. Denys A, Madoff DC, Doenz F et al. Indications for and limitations 
of portal vein embolization before major hepatic resection for 
hepatobiliary malignancy. Surg Oncol Clin N Am 2002; 11(4):955-968.

2. Rous P, Larimore L. Relation of portal blood to liver maintenance. J 

M. Systemic thrombolysis with recombinant tissue plasminogen 
activator and tirofiban in acute middle cerebral artery occlusion. 
Stroke. 2004 Mar;35(3):705-9.

2901.4
Intracranial stenting

S. Cekirge; 
Dept. of Radiology, Hacettepe University Hospital, Ankara, Turkey.

Learning Objectives 
1. To review the available intra cranial stents.
2. To review the results of intra cranial stents in 2008.
3. To summarize the current indications for stenting in anterior and 
posterior circulations.

We will present our 10 years of experience in intracranial stenting for 
ischemic stroke. There will be two parts of this presentation.
In the first part, we summarize the technique, indications and 
endovascular clinical approach for revascularization of atherosclerotic 
and critically stenozed brain arteries. The importance of preprocedural 
antiplatelet use and its necessary work-ups will be explained. The 
guidance of contemporary neurodiagnostic studies to the procedure will 
be presented with case examples. The tips and tricks in intraprocedural 
technical details to be able to have higher clinical success will be 
included. The difference and evaluation of various intracranial stent 
designs in the treatment of atherosclerotic lesions will be elaborated 
starting from early balloon mounted coronary stents experience ending 
with self expandable fully dedicated intracranial stent designs for fragile 
cerebral vasculature.
In the second part of the presentation, the long term clinical and 
angiographic follow-up results of intracranial stenting for cerebral 
atherosclerosis will be presented varying with different stent designs 
in the last 10 years. The data of Hacettepe University Hospital 
and different large series in the literature including procedural 
complication rates, patency rates of stents will be harbored to 
understand where we stand in the endovascular revascularization of 
cerebral atherosclerotic disease.

Special Session
Colorectal metastasis
2902.1
Portal vein embolization: technique and results

A. Denys; 
Interventional Radiology, CHUV, Lausanne, Switzerland.

Learning Objectives 
1. To define indications of PVE in colorectal metastases.
2. To present technical aspect of PVE.
3. To analyze results from the literature in PVE.
Surgery remains the best option for the treatment of primary and 
metastatic liver tumors in patients without extrahepatic disease. 
One of the main risks of major hepatectomies (removing more 
than three segments) is post-operative liver insufficiency due to an 
insufficient remnant liver volume. When the future remnant liver 
volume (FRL) measured preoperatively on computed tomography 
(CT) is expected to be insufficient and then precludes liver resection, 
portal vein embolization (PVE) can be proposed (1). This technique is 
based on the observation made in 1921 by Rous et al. who observed 
controlateral liver hypertrophy when they ligated the right portal 
branch in a rabbit model (2). The redistribution of portal flow towards 
the FRL portal branches induces hypertrophy of the FRL, thereby 
making possible liver resection in patients otherwise at risk of liver 
insufficiency.
The technique of PVE was first developed in Japan and then reported 
in Japan and in Europe in the 1990s (3, 4). The technique is variable 
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factors, and the role of interventional radiologists in HAIC is to 
provide techniques that realize the “optimal drug distribution” and 
to ensure that clinical outcomes from this treatment modality have 
been maximized.
In the present moment, the evidential indication of HAIC is only for 
patients who are not indicated to or failed by the standard systemic 
chemotherapy. However, still HAIC looks as having the potential 
role in the treatment of advanced and metastatic colorectal cancer 
patients with liver metastases. The real role of HAIC should be 
evaluated by clinical trials focusing not only on survival, but also 
on QOL and cost. We should know the indication of HAIC may be 
changed by the participation of interventional radiologists.
2. Techniques of HAIC
Techniques for radiological catheter placement are constructed by 
following three processes: (1) arterial redistribution, (2) percutaneous 
catheter placement, and (3) evaluation and management of drug 
distribution. After all three processes are performed, the “optimal 
drug distribution” can be achieved.
(1) Arterial redistribution
The purposes of arterial redistribution are: 1) to convert multiple 
hepatic arteries when present into a single vascular supply and 2) to 
occlude non-target arteries arising from the hepatic arterial region 
and/or supplying extra-hepatic organs.
(1)-1 Conversion of multiple hepatic arteries into a single vascular 
supply
For patients with multiple hepatic arteries, all except the one to be 
infused with chemotherapy must be embolized by steel coils and/
or liquid embolic material. The most commonly found cases with 
multiple hepatic arteries are the replaced right hepatic artery (rep. 
RHA) or the accessory right hepatic artery (acc. RHA) that arises from 
either the superior mesenteric artery (SMA) or the common hepatic 
artery (CHA), and the replaced left hepatic artery (rep. LHA) or the 
accessory left hepatic artery (acc. LHA) that arises from the left gastric 
artery (LGA). Because intrahepatic arterial communications exist 
among multiple hepatic arteries, the vascular territory where the 
feeding artery has been embolized still receives arterial blood supply 
from the patent hepatic artery such that the hemodynamics of the 
entire liver changes to receive arterial blood supply from the one 
remaining hepatic artery. For this reason, the liver can be completely 
perfused by a single indwelling catheter.
The location of embolization within the replaced hepatic artery must be 
precise because this artery has small but important branches. When the 
rep. RHA arises directly from the SMA, embolization must be performed 
at a point distal to the origin of small duodenal or pancreatic branches 
and at a point proximal to the origin of hepatic branches. In cases where 
the rep. LHA arising from the LGA, embolization must be performed at 
a point distal to the origin of gastric branches and at a point proximal to 
the origin of hepatic braches.
(1)-2 Occlusion of arteries sharing a common trunk with the artery to 
be used for infusion and supplying extra-hepatic organs
To prevent toxic events caused by infusion of chemotherapeutic 
agents to extra-hepatic organs, the arteries sharing a common 
trunk with the artery to be used for infusion and supplying extra-
hepatic organs must be embolized. These arteries include the 
gastroduodenal artery (GDA), the right gastric artery (RGA), the 
accessory left gastric artery (acc. LGA) and the replaced posterior 
superior pancreaticoduodenal artery arising directly from hepatic 
artery (rep. PSPD).
To embolize small and challenging vessels such as the RGA, the use of 
a coaxial microcatheter system and microcoils makes the procedure 
easier. For cases with vessels too narrow to insert microcoils, NBCA-
lipiodol mixture in ratio of 2:3 may be used for the embolization.
(2) Percutaneous catheter placement
The hepatic arterial occlusion is usually caused by the mechanical 
stimulation of the catheter tip against the vascular endothelium as 
a result of patients’ movement and breathing. Therefore, the “tip-
fixation method” must be employed to reduce the risk of hepatic 

Exp Med 1920; 31:609-632.
3. de Baere T, Roche A, Vavasseur D et al. Portal vein embolization: 
utility for inducing left hepatic lobe hypertrophy before surgery. 
Radiology 1993; 188(1):73-77.

4. Takayasu K, Muramatsu Y, Shyma Y, Moriyama N, Yamada T, 
Makuushi M. Hepatic lobar atrophy following obstruction of the 
ipsilateral portal vein from hilar cholangiocarcinoma. Radiology 
1986; 160:389-393.

5. Madoff DC, Abdalla EK, Vauthey JN. Portal vein embolization 
in preparation for major hepatic resection: evolution of a new 
standard of care. J Vasc Interv Radiol 2005; 16(6):779-790.

6. Farges O, Belghiti J, Kianmanesh R et al. Portal vein embolization 
before right hepatectomy: prospective clinical trial. Annals of 
Surgery 2003; 237(2):208-217.

7. Ogata S, Belghiti J, Farges O, Varma D, Sibert A, Vilgrain V. 
Sequential arterial and portal vein embolizations before right 
hepatectomy in patients with cirrhosis and hepatocellular 
carcinoma. Br J Surg 2006; 93(9):1091-1098.

8. Di Stefano DR, de Baere T, Denys A et al. Preoperative 
percutaneous portal vein embolization: evaluation of adverse 
events in 188 patients. Radiology 2005; 234(2):625-630.

2902.2
Intra-arterial hepatic ports: indication and technique

Y. Arai; 
Diagnostic Radiology, National Cancer Center, Tokyo, Japan.

Learning Objectives 
1. To define indications of intra-arterial hepatic chemotherapy.
2. To present various techniques for percutaneous port 
implantations in the hepatic artery.

3. To compare technical results of percutaneous technique with 
surgical techniques.

1. Indication of hepatic arterial infusion chemotherapy (HAIC)
HAIC has been one of the most powerful treatment modalities for 
colorectal cancer patients with liver metastases in the time that 
there were no effective anti-cancer agents except fluoropyrimidines. 
However, by the appearance of new powerful agents as CPT-11 and 
L-OHP and molecular target agents as bevacizumab and cetuximab, 
the role of HAIC has been much decreased. As a result, at the present 
moment, the standard treatment for advanced or recurrent colorectal 
cancer patients with liver metastases is provided on FOLFOX or 
FOLFIRI with some kind of molecular target agents, and HAIC is not 
recognized as the standard choice.
The most important evidential background making such situation 
is the result of randomized controlled trials (RCTs) comparing HAIC 
and systemic chemotherapy in Western countries. Since 1980s, 
10 RCTs have been reported, but all trials have failed to show the 
superiority of HAIC on survival (Ref. 1). However, we, interventional 
radiologists, must pay attention to the techniques of HAIC in the 
RCTs. There, all hepatic arterial catheterizations were performed by 
surgical laparotomy, and the evaluation of drug distribution using 
radiological imaging was never employed. As a result, HAIC could 
not be started in not small number of patients because of reduction 
of their performance status after surgical catheterization, and the 
scheduled HAIC could not be completed because of technical 
troubles such as catheter occlusion and dislocation.
On the other hand, radiological catheter placement for HAIC has 
been used in Japan since 1980s. The technical improvements have 
been carried out over 20 years, and now the techniques for HAIC has 
been established in the field of interventional radiology (Ref. 2). In 
the clinical trials in Japan employing these radiological techniques, 
the response rate and the median survival were 50~83% and 17~25 
months, respectively, only using 5-FU (Ref. 3). These were not inferior 
comparing to the results by recent systemic chemotherapies. From 
these points of view, HAIC is a therapy largely based on technical 
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performed at a minimum of 3 month intervals and at any time when 
some unusual clinical symptoms such as abdominal pain, nausea or 
fever occur during and/or after infusion chemotherapy. If an area 
without contrast enhancement is identified within the liver, the 
presence of parasitic or collateral blood supply in this area should be 
strongly suspected.
(3)-2 Management of drug distribution
If a parasitic or collateral artery supplies blood to a part of liver, 
embolization of this artery must be carried out to revise the drug 
distribution. However, such parasitic or collateral arteries often have 
many communications with other vessels, and proximal embolization 
with coils may not be enough to stop their blood supply to the liver. 
Therefore, a complete embolization cast using a NBCA-lipiodol 
mixture (diluted 6-10 times by lipiodol) should be performed for the 
embolization of such a parasitic or collateral artery. If enhancement 
of extra-hepatic organs occurs on CTA via the indwelling catheter 
system, the artery supplying blood to the extra-hepatic organ should 
be embolized. For this embolization, occlusion of the proximal 
portion of the artery using microcoil is usually sufficient. However, if 
the artery is too small to insert a microcoil, embolization using NBCA-
lipiodol (diluted 2-3 times by lipiodol) may be needed.
3. The technical results of percutaneous hepatic arterial catheter 
placement and future trials
The technical success rate of catheter placement using “tip-fixation 
method” and the rate of hepatic arterial patency in 1 year after 
the placement were reported over 95 and 78~81%, respectively 
by the retrospective analyses involving so many cases. However, 
the comparative study of percutaneous technique versus surgical 
technique has not been performed yet because of big differences 
of invasion between these techniques. Some prospective clinical 
trials of hepatic arterial infusion chemotherapy using percutaneous 
techniques have been carried out, and the results will be reported in 
near future.
1. Mocellin S, Pilati P, Lise M, et al: Meta-analysis of hepatic arterial 
infusion for unresectable liver metastases from colorectal cancer: 
The end of an era? J Clin Oncol 25:5649-54, 2007.

2. Arai Y, Takeuchi Y, Inaba Y, et al: Percutaneous catheter placement 
for hepatic arterial infusion chemotherapy. Tech Vasc Interv 
Radiol 10:30-7, 2007.

3. Arai Y, Inaba Y, Takeuchi Y, et al: Intermittent hepatic arterial 
infusion of high-dose 5FU on a weekly schedule for liver 
metastases from colorectal cancer. Cancer Chemother Pharmacol 
40:526-30, 1997.

2902.3
RFA results

A. Gillams; 
Imaging Dept, The Middlesex Hospital, London, United Kingdom.

Learning Objectives 
1. To discuss indications of RFA of colorectal liver metastases.
2. To define follow-up imaging strategies after RFA for CRC liver 
metastases.

3. To present results of RFA in colorectal liver metastases in 
comparison with surgical and medical treatment results.

Colorectal cancer is the third most common malignancy worldwide 
and the second most common cause of cancer death in developed 
countries. 50% of patients develop liver metastases but only a 
small proportion of these, approximately 15%, can undergo hepatic 
resection. Five year survival following liver resection in carefully 
selected patients ranges between 31 and 58%. For the remainder, 
there is chemotherapy and/or local tumour ablation. Chemotherapy 
regimens have improved over recent years, but even the latest anti-
angiogenic agents only achieve median survival of less than 24 
months. Radiofrequency ablation (RFA) is an effective technique for 
the local destruction of tumour. Currently, RFA is indicated in patients 

arterial occlusion. In the “tip-fixation method,” an indwelling 
catheter having a side-hole is inserted not into the hepatic artery, but 
commonly into the GDA adjusting the position of side-hole to the 
CHA, and then, the distal tip of the indwelling catheter is fixed with 
the GDA using coils and sometimes the NBCA-lipiodol mixture. By 
applying this technique, a higher stability of the indwelling catheter 
is acquired, and the incidence of not only hepatic arterial occlusion 
but also catheter dislocation can be remarkably decreased.
(2)-1 Access route
To reduce catheter kinking and dislocation, routes with a wide range 
of motion (e.g., shoulder or hip joint) in the region where the catheter 
is traversing should be avoided. From this point of view, a route via the 
left subclavian artery or the inferior epigastric artery is more suitable 
than that via the femoral artery. However, if the “tip-fixation method” 
is used, the access route can be selected depending on the condition 
such as patient’s body habitus, vascular anatomy and interventional 
radiologist’s technical ability and experience.
(2)-2 Indwelling catheter
The indwelling catheter, Anthon PU catheter (B.Braun Medical S.A.S. 
Chasseneuil, France, Manufactured by Toray Industries, Inc. Chiba, 
Japan), is available in the United States and European countries. 
Commonly, a tapered type catheter (5 Fr in outer diameter, and 
tapered to 2.7 Fr at 20 cm from the tip) is used. As part of the catheter 
preparation, a side-hole must be opened by scissors-cut manipulation 
at the tapered portion. Any excess within the tip portion of the 
indwelling catheter to be used for subsequent tip-fixation must be 
cut. The prepared side-holed indwelling catheter is inserted by the 
catheter exchange method using a 0.018 inch or smaller guidewire. 
When a non-tapered 5 Fr catheter is employed, 0.035 inch guidewire 
can be used; however, the end-hole should be occluded by a microcoil 
inserted through a microcatheter placed coaxially.
(2)-3 Tip-fixation
To fix the tip of the indwelling catheter, the GDA is most commonly 
used. However, if necessary, it is possible to use other arteries such 
as the SA, the LGA, the acc. LGA and others. When using the GDA, 
an indwelling side-holed catheter is inserted into the GDA with the 
side-hole placed within the CHA; then, the GDA is embolized with 
coils and if necessary with NBCA-lipiodol mixture. Coils and NBCA-
lipiodol mixture can be administered through a second catheter, 
which is inserted via the femoral artery. If this process is performed 
without the use of a second catheter, the indwelling catheter with 
a side-hole in the 5 Fr portion is first inserted into the GDA, and 
then, a microcatheter is coaxially inserted into the GDA through the 
indwelling catheter and passed through the side-hole.
(2)-4 Connection with a port system
The proximal end of the indwelling catheter is connected to an 
implantable port system. To prevent catheter kinking or breakage, 
any unnatural course of the catheter must be avoided. This is 
especially important when the access is from the femoral artery such 
that the port should be implanted in an area some distance from the 
hip joint (e.g., femur or lower abdominal wall).
(3) Evaluation and management of drug distribution
During long-term hepatic arterial infusion chemotherapy, changes 
in drug distribution via the indwelling catheter and port system 
sometimes occurs, often resulting from the development of collateral 
and/or parasitic blood supply. To achieve good therapeutic results, 
the “optimal drug distribution” must be maintained.
(3)-1 Evaluation of drug distribution
A computed tomography during angiography (CTA) via the 
catheter-port system should be used. Commonly, 20-30 ml volume 
of 30-50% diluted contrast medium is injected via the indwelling 
catheter and port system at the rate of 0.5-1.5 ml/sec. The volume 
and rate of contrast medium is determined by the scanning time 
and pitch of CT-scanner. The “optimal drug distribution” in hepatic 
arterial infusion chemotherapy, defined by the CTA, should show 
contrast enhancement of the entire liver and no enhancement of 
extra-hepatic organs. Surveillance of drug distribution should be 
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significantly impacted survival from diagnosis but not from ablation. 
Chemotherapy regimes evolved over the period of the study. In the 
early and mid 90s, standard chemotherapy regimes used 5FU and 
folinic acid, which did not have a significant impact on survival. 
The first small but significant increases in survival were reported 
with Irinotecan and Oxaliplatin in the late 90s and early part of 
this century. In the last 2-3 years, some patients have been able to 
access the anti-angiogenic agents Cetuximab and Avastin, which 
further impact survival. In our cohort of 309 patients who underwent 
radiofrequency ablation, only the latter regime with anti-angiogenic 
agents was shown to impact survival.
In conclusion, RFA appears to increase survival over and above that 
which can be achieved with chemotherapy. RFA results approach 
that of surgery yet in patients who are inoperable. The more limited 
the liver tumour volume, the more effective RFA is; this is reflected 
in better survival figures. RFA should be considered in patients with 
inoperable colorectal liver metastases and limited liver tumour 
volume i.e. 5 tumours or less, maximum diameter 5 cm.
1. Gillams AR, Lees WR. Survival after percutaneous, image-guided, 
thermal ablation of hepatic metastases from colorectal cancer. 
Dis Colon Rectum 2000; 43(5):656-661.

2. Jakobs TF, Hoffmann RT, Trumm C, Reiser MF, Helmberger TK. 
Radiofrequency ablation of colorectal liver metastases: mid-term 
results in 68 patients. Anticancer Res 2006; 26(1B):671-680.

3. Solbiati L, Livraghi T, Goldberg SN, Ierace T, Meloni F, Dellanoce 
M et al. Percutaneous radio-frequency ablation of hepatic 
metastases from colorectal cancer: long-term results in 117 
patients. Radiology 2001; 221(1):159-166.

4. Sorensen SM, Mortensen FV, Nielsen DT. Radiofrequency ablation 
of colorectal liver metastases: long-term survival. Acta Radiol 
2007; 48(3):253-258.

5. Gillams AR, Lees WR. Radio-frequency ablation of colorectal liver 
metastases in 167 patients. Eur Radiol 2004; 14(12):2261-2267.

6. Siperstein AE, Berber E, Ballem N, Parikh RT. Survival after 
radiofrequency ablation of colorectal liver metastases: 10-year 
experience. Ann Surg 2007; 246(4):559-565.

Special Session
New developments in diagnostic imaging
2903.1
Flat panel angio and CT

C. Binkert; 
Interventional Radiology, Kantonsspital Winterthur, Winthertur, 
Switzerland.

Learning Objectives 
1. To learn the basics features of 3D angio and CT using a flat panel 
detector angio suite.

2. To learn possible area of interest in vascular intervention.
3. To learn possible area of interest in visceral intervention (liver).
Background and Technique:
The concept of cone beam CT is more than 20 years old, but only 
after the availability of flat panel detector a high enough spatial 
resolution for clinical use was achievable. The main difference 
between conventional multidetector CT (fan-beam) and cone beam 
CT is that cone beam CT acquires information using a high resolution 
two-dimensional (2D) detector instead of multiple one-dimensional 
(1D) detector elements. With the use of high resolution flat panel 
detectors for most new angio suites, cone beam CT is available for 
most vendors. Vendors are marketing this new technology under 
different names such as DynaCT (Siemens) or XpertCT (Philips) or 
Innova CT (General Electrics). However, not just among vendors, but 
also in the scientific literature this technology was described using 
different terms: C-arm CT, cone beam CT, volume CT, angiographic CT 
or flat panel CT. All terms describe the same technology. The name 

who cannot undergo liver resection, most of whom have multiple 
tumours with an unfavourable distribution for resection.
The first report to suggest that thermal ablation may impact survival 
was published in 2000 and described 69 patients treated in the 1990s 
with bare-tip laser interstitial thermal coagulation. Overall, median 
survival was 27 months and for those with <4 tumours, <5 cm median 
survival was 33 months. There are only a few published reports of 
survival following RFA of colorectal liver metastases. Solbiati et al. 
reported a 3-yr survival of 46% in 117 patients. Median survival for 
patients with metastases <2.5 cm was 42 months and for patients with 
solitary metastases 33 months. We reported our RFA experience from 
1997 to 2003 in 167 patients with a wide spectrum of disease burden. 
The median and 5 year survival for patients with 5 or fewer tumours, 
<5 cm was 38 months and 30% from diagnosis and 31 months and 
26% from ablation. Jakobs et al. reported a 3 year survival of 68% 
survival in 68 patients treated with CT guidance using expandable 
electrodes. Sorensen reported a median survival of 52 months with 3 
and 5-yr survival of 64 and 44% from diagnosis and 3 and 4 yr survival 
of 46 and 26% from ablation in 102 patients.
Early results from open RFA were not as good. Abdalla reported a 3 
year survival of 37% for all patients and 43% for those with solitary 
metastases. This group compared RFA in 30 patients with liver 
resection in 180 patients and found liver resection provided superior 
survival. This result contradicts another retrospective comparison of 
surgery and percutaneous RFA in solitary tumours of any size which 
showed comparable survival, 52.6% for RFA and 55.4% for resection 
at 3 years. This apparent contradiction can be explained by the 
different practice protocols. RFA performed at open surgery carries 
a higher morbidity and is harder to repeat if required. It is in effect 
a “one-off” procedure. Patients were selected for RFA at laparotomy 
when tumour location on a major vessel rendered them inoperable. 
However, vessel proximity is a well established cause of tumour 
recurrence, a problem that may be overcome by repeat ablation. 
The combination of a “one-off” procedure and vessel proximity 
may explain the poor 5-yr survival. Another factor is the use of US 
to monitor and guide intra-operative treatments as CT or MR, which 
provide superior monitoring information, are not generally available 
in the operating room.
More recent results from open RFA show some improvement. Aloia 
et al., from the same group as Abdalla, reported a 3-yr survival of 57% 
for patients with solitary metastases and Abitabile reported a 3-yr 
survival of 57% in a cohort of 47 patients with 147 metastases, mean 
size 2.4 cm. Siperstein recently reported on 234 patients treated with 
laparoscopic RFA. They found the presence of extra-hepatic disease 
(23% in their cohort) did not impact survival but the overall survival 
was much lower with only 20.2% surviving at 3 years.
Recently, we analysed all 309 patients with colorectal liver metastases 
treated with RFA between 1997 and 2007. We report survival from 
the time of ablation and from the diagnosis of liver metastases 
as the surgical literature tends to quote survival from the time of 
intervention and the oncological literature from diagnosis. The mean 
number of liver metastases was 4 (1-27) and the mean maximum 
diameter 3.7 cm (0.9-12). 115/309 (37%) had extra-hepatic disease. 
Important factors in survival were liver tumour volume, the presence 
and the type of extra-hepatic disease. Patients with lung metastases 
as the only manifestation of extra-hepatic disease fared better than 
those with other types of extra-hepatic disease but not as well as 
those without any evidence of extra-hepatic disease. On multivariate 
analysis, the number and size of liver metastases and the presence 
of extra-hepatic disease were the only significant factors to impact 
survival from ablation. Median, 3 and 5 yr survival in the 123 patients 
with fewer than 5 metastases, maximum diameter 5 cm with no 
extra-hepatic disease were 46 months, 63 and 34% from diagnosis 
and 36 months, 49 and 24% from ablation. If liver tumour volume 
was further restricted to those with 3 tumours or less, maximum 
diameter 3.5 cm, the 5 year survival from diagnosis increased to 
40%. Prior liver resection and the type-of-chemotherapy regime 
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not entirely filled in the perfusion area from either hepatic artery.
If ethiodol is used for chemo-embolization, the oil distribution can 
be easily assessed with angiographic CT afterwards. Similarly, the 
distribution of polymethylmethacrylate (PMMA) after vertebroplasty 
can be assessed in the angio suite, which would allow sending the 
patient directly to the operating room in case of an extravazation 
into the spinal canal. Angiographic CT is also a helpful tool to detect 
an acute bleeding. Accurate recognition of an acute intracranial 
hemorrhage with angiographic CT has been described in the 
literature.
In conclusion, angiographic CT allows 3D imaging in the angio 
suite, which could not only create new complex procedures, but 
also increase the safety and the operator confidence in existing 
procedures.

2903.2
3D road map

T. De Baère, F. Deschamps; 
Dept. of IR, Institut Gustave Roussy, Villejuif, France.

Learning Objectives 
1. To present the 2008 state of the art in 3D road map.
2. To present practical applications of 3D road map.
3. To assess possible future use of 3D road map.
Intravascular procedures in the liver are increasingly used to deliver 
chemotherapy, embolization or TACE to the arterial supply. Accurate 
targeting of the liver tumor and selective treatment are keys to 
obtain the best results in terms of tumor control by concentrating 
the therapeutic agent to the tumors. Accurate targeting of tumor 
lowers complication by avoiding delivering toxic material to liver 
which is not bearing tumors, namely in cirrhotic patients bearing 
hepatocellular carcinomas due to the underlying liver cirrhosis. 
Besides intra-arterial treatment, the use of pre-operative portal vein 
embolization a few weeks before surgery is increasing in order to 
help the surgeon to perform more complete and more extended 
liver surgery due to hypertrophy of the non embolized part of the 
liver. In the past, plane projection of digital substracted angiography 
was the only way to image the liver vessels when performing these 
procedures. Until today, targeting of liver tumor was obtained with 
2D digital substracted angiography that was repeated in different 
angle of projection when needed. Selection of the more adequate 
projection cannot be predicted in advance.
Volume acquisition can now be obtained from rotational acquisition 
of flat panel angiography or from multi detector CT helical acquisition 
during selective intra-vascular (hepatic artery or portal vein) injection 
during the interventional procedure. From this volume acquisition, 
3D vascular reconstructions can be obtained in a period of time 
short enough to allow using them for 3D road mapping. Moreover, 
any preoperative volumic imaging (CT or MRI) can be fused/add with 
the vascular reconstruction obtained at the time of intervention. It 
can allow viewing the location of non hypervascular tumors on the 
arterial mapping and to potentially target them with intra-arterial 
treatment. It has been demonstrated that such 3D acquisition allows 
to depict more hypervascular nodules in the liver parenchyma and 
probably thus to detect more hypervascular tumors, namely when 
dealing with hepatocellular carcinoma treatment.
This 3D vascular reconstruction allows navigating the catheter to 
the target area after optimizing the best angiographic working 
projection and superimposition of the acquired volume to the real 
time fluoroscopy. At anytime during the procedure, rotation of the 
3D volume on the workstation in a different angle can be transmitted 
to the angiographic system to position the angiographic system in 
order to choose the best view angle to unroll the arteries feeding 
a given tumor and define what the intra-arterial road to reach the 
target is. Software are able to define which arteries are feeding 
a given hypervascular tumor define on the 3D volume or fusion 

used depends mainly on what feature of the technology should be 
highlighted. In this abstract, the term angiographic CT will be used to 
enhance the fact that this technology is available in the angio suite.
Basic Features:
In a multi-detector CT, the gantry is rotating around the patient while the 
patient is moved through the gantry. With the new CT scanners with 64 
and more detectors large volume can be scanned with this technique. 
For angiographic CT, the 3D dataset is acquired by a single rotation of 
the source and detector around the patient. During this rotation, the 
patient does not have to be moved which is an advantage during an 
interventional procedure. The currently available detector measures 
40cm x 30cm allowing the acquisition of a dataset of 25cm x 25cm x 
18cm3. A typical rotation time for an angiographic CT is 5-20s depending 
mainly on the desired spatial resolution. Because of the mathematical 
complexity of cone beam reconstruction algorithm, post-processing 
takes about 1minute for each dataset.
While at least theoretically the spatial resolution of angiographic 
CT (isometric voxel: 200 x 200 x 200 μm3) is superior to a standard 
multidetector CT (isometric voxel: 600 x 600 x 600 μm3), the image 
quality is decreased by the scattered radiation of the cone beam 
CT. With newer software, the scattered radiation can be partly 
corrected with special scatter reduction algorithm. However, despite 
all measures, the contrast resolution of the actual angiographic CTs 
is much less than the contrast resolution of multidetector CT. In an 
experimental setup, contrast differences of 5-10 Houndsfield Units 
can be detected by angiographic CT. In a practical setup, reliable 
discrimination between 40 and 50 Houndsfield Units are more 
realistic. This contrast resolution was shown to be enough to detect 
an acute intracranial hemorrhage. Iodinated contrast can be used to 
enhance the contrast of different tissues. While iodinated contrast 
is generally given intravenously for multidetector CT, iodinated 
contrast can be injected selectively during angiographic CT which 
not only enhances the tissue contrast, but also provides detailed 
information about the vasculature. Whenever iodinated contrast is 
used in angiographic CT, it is important that the vasculature is filled 
with contrast before the scan is started. Therefore, a minimum of a 
2-3 seconds imaging delay is necessary. The imaging delay should 
be further increased to 5-6 seconds if hepatic parenchymal or target 
lesion enhancement is desired.
A concern of all modalities with ionizing radiation is the radiation 
dose to the patient. Because of a different geometry, neither the CT 
dose index (CTDI) nor the dose length product (DLP) can be applied 
to angiographic CT. Also, the dose is non-linear for angiographic CT 
with the central part getting the highest dose. The radiation dose of 
angiographic CT depends on the chosen resolution and the size of 
the field-of-view. Using standard parameters angiographic CT has 
been shown experimentally to result in patient doses less than that 
from single helical CT.
Applications:
Angiographic CT allows 3D imaging in the angio suite. 3D imaging 
can be used at different phases of an interventional procedure: 
needle guidance, planning of embolization area or assessment of 
procedure outcome.
3D needle guidance can allow accessing a small type 2 endoleak in 
an aneurysm which maybe impossible to hit with 2D fluoroscopy 
alone. The accuracy of needle placement is important especially to 
avoid puncturing the often nearby graft. A difficult access during 
a transjugular intrahepatic portosystemic shunt (TIPS) is another 
possible application of angiographic CT. With 3D imaging, the 
relationship between the hepatic vein with the needle and the portal 
vein can be better seen compared to 2D fluoroscopy alone.
During particulate embolization procedures, the target area should 
include all tumor lesions, but as little as normal tissue as possible. With 
angiographic CT, the area feed by a catheter in a certain position can 
be assessed before the actual embolization. According to the perfusion 
area, the catheter can either be placed more or less selectively. In hepatic 
embolization, aberrant vascular supply can be suspected if the tumor is 
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2903.4
News in MRA: 4D, whole body, blood-pool contrast agents and 
3T imaging

G. H. Roditi; 
Radiology, Glasgow Royal Infirmary, Glasgow, United Kingdom.

Learning Objectives 
1. To learn about the latest developments in MRA.
2. To understand the techniques and utility of 4D imaging.
3. To learn about the potential of whole body MRA in 
comprehensive atherosclerosis imaging.

4. To learn about the applications and use of blood pool contrast 
agents.

5. To learn about advances in MRA at 3.0 Tesla.
MRA techniques continue to evolve with advances in many aspects of 
hardware, software and contrast agent chemistry helping to improve 
spatial resolution, speed of acquisition and vascular contrast.
On the hardware side, the use of phased array coil technologies results 
in increased signal and when combined with parallel imaging they have 
enabled increasingly rapid imaging such that time resolved imaging 
can now allow evaluation of contrast kinetics with not just planar 
2D sequences but also 3D acquisitions (‚4D imaging‘). This is helping 
to grade the significance of stenotic lesions and evaluate collateral 
pathways in arterial occlusive disease. A previous breakthrough for 
peripheral run-off MRA was the implementation of moving bed imaging 
to allow extended fields of view by moving the patient through the MRI 
scanner in a stepwise fashion. With the trend to shorter magnet bores 
reducing the available field of view, this can mean an increase in the 
number of stations required to image a given length of the vascular tree. 
However, another hardware development that is not impaired by the 
use of shorter bore magnets is the new technique for MRA acquisition 
during continuous table motion, in some ways akin to CT acquisition. 
This technological leap for ‚Move During Scan‘ imaging to allow either 
phase or frequency encoding along the axis of movement has required 
the integration of many different aspects of signal generation including 
continuous RF shimming, tuning of the RF transmit coil, activation of 
surface coils etc.
In software, the different parallel imaging techniques have not 
only exploited new coil technology but the different vendor 
techniques for k-space acquisition have helped to move MRA from 
static morphological imaging of the vasculature to a test that also 
assesses the functional impact of diseases, including the potential 
for perfusion imaging of end organs. Parallel imaging can also be 
used to achieve high spatial resolution in clinically acceptable times 
allowing increased accuracy in evaluation of disease in small vessels 
and the exploitation of blood pool contrast agent properties.
With extended tables, faster table movements and integrated phased 
array coils ‚whole body‘ imaging can now also be applied to MRA. In first 
pass whole body arterial MRA, the vasculature can be assessed in all body 
regions except the coronary arteries though in general the intracranial 
vasculature is also not assessed. However, spatial resolution may not be 
optimal for grading of disease severity and sites of suspected disease 
may require ‚second look‘ investigation with secondary targeted high 
spatial resolution imaging. With the use of blood pool contrast agents 
this can potentially be performed at the same sitting.The availability 
of ‚whole body‘ MRA with its lack of exposure to ionising radiation has 
prompted the question as to whether it is suitable as a screening test 
for arteriopathy; after all, atherosclerosis is a systemic disease. However, 
‚whole body‘ MRA is also limited to evaluating the luminal changes that 
are secondary to a disease that afflicts the vessel wall and hence early 
disease where there is extraluminal remodelling will not be detected. 
There is a distinct lack of studies in this field to guide the use of this 
technology and at present the evidence is lacking in terms of sensitivity 
and specificity for these techniques to allow their introduction as a true 
screening tool.
Blood pool contrast agents are another area of increasing interest. These 

imaging in order to define for the operator the location where 
by a single injection all the tumor can be reached or the separate 
feeding arteries that had to be catheterized one after the others. In 
this setting, test injection to define if the branch is feeding the artery 
can be decreased in numbers. In our preliminary experience, the 
software was able to give the same information that the physician 
who performed the TACE procedure in a much shorter time. Soon it 
might be possible to define what is the volume of embolic material 
needed to feel the vascular bed of a tumor or a given territory of the 
liver and then to select the volume of embolic material to load with 
the desired quantity of chemotherapeutic drug.
When performing portal vein embolization, these 3D images allows to 
better define feeding portal branches of a given segment before pre-
operative portal vein embolization; namely, anatomy of segment IV is 
highly variable and complicated due to multiple pedicles feeding this 
segment. 3D volume images allow to define feeding veins and define 
a strategy to achieve catheterization of all the branches or at least the 
major ones. After working on the image workstation, it allows to position 
the angiographic system in order to choose the best view angle for 
embolization. Liver volumetry to evaluate volume of future remnant liver 
relative to the volume of the complete liver is today performed by 3D CT 
before portal vein embolization; it could be thought that this volumetric 
evaluation can be obtained during portal vein embolization from 3D 
angiographic images acquisition. Any preoperative volumic imaging 
(CT or MRI) can be fused/add with the 3D portal vein reconstruction 
obtained at the time of intervention. It can allow to view location of liver 
tumors on the portal mapping and to define the extent of portal veins 
accordingly to tumor location in order to embolize all the liver bearing 
tumor and to preserve non tumoral liver.
Flat panel technology allowing for rotational 3D imaging will play 
a key role in the future to increase accuracy of intravascular liver 
treatment.

2903.3
Fusion imaging

M. Bachmann Nielsen, C. Ewertsen, H. S. Grossjohann, K. R. Nielsen; 
Copenhagen, Denmark.

Learning Objectives 
1. To learn what is fusion imaging.
2. To learn how to implement fusion imaging.
3. To understand possible future implications in intervention.
Overlaying data from two cross sectional imaging modalities is 
widely used in PET CT with the advantages of getting the anatomical 
landmarks of a CT scan superimposed on the functional images of 
PET scan. This lecture will deal with another application, the fusion 
between ultrasound images and one of the other cross sectional 
imaging modalities. Ultrasound has the advantage that it is very often 
used for image guided biopsy, but in some cases the lesion may not 
be visible by the ultrasound examination and in others it may be the 
PET scan that gives the exact location of a possible tumour tissue.
We have performed a phantom study with a custom made phantom 
containing spheres that were invisible by ultrasound but contained 
red dye. This phantom was also examined with MRI and the MRI data 
were loaded into the ultrasound apparatus. We have worked with 
a commercially available system and with the modified research 
system. Of 130 targets for ultrasound guided biopsy (isoechoic lesions, 
thereby invisible by ultrasound), 72% of the biopsies were successful 
at the first needlepass and the medium number of needlepasses until 
the success with biopsy was 1.
Afterwards, we are continuing with ongoing trials using this system 
in humans. The co-registration will add approximately 10 min to the 
procedure, but otherwise the procedure is relatively simple. If the 
patient cannot breathe calmly, the co-registration may fail. In the 
lecture, examples will be provided.
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generally have higher relaxivity than conventional extacellular space 
agents, hence requiring lower contrast agent dose for similar effects 
in first pass MRA imaging. The extended blood pool residence of these 
agents enables prolonged imaging in the steady state phase allowing 
ultra high resolution imaging with isovolumetric voxels (for example 
0.5 mm x 0.5 mm x 0.5 mm) ideal for 3D multiplanar post processing. 
The steady state phase also allows evaluation of veins, not only for 
investiagtion of venous disease but also allowing MRA with blood pool 
contrast to be a ‚one stop shop‘ in evaluating patients with critical limb 
iscaemia potentially requiring veins as bypass graft conduits.
Increasing research in MRA at 3.0 Tesla is helping to fulfill the promise 
that this field strength holds out from its increased T1 signal and 
improved background suppression to help further improve spatial 
and contrast resolution and hence accuracy of MRA studies. The 
previous limitations such as lack of specific coils for peripheral 
vascular imaging are gradually being overcome as vendors deliver 
these products and the use of increasing parallel imaging factors 
is helping to reduce the deposition of RF power in terms of specific 
absorption rates that have hitherto hindered MRA at 3.0 Tesla.
In summary, the wide range of exciting technical developments 
in MRA hardware, software and contrast agents are keeping this 
modality at the forefront of vascular imaging.
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Free Paper Session  
Aortic stent graft - Abdominal  
1301.1
Ultrasonography surveillance after endovascular repair of 
abdominal aortic aneurysm

I. Bargellini, C. Vignali, F. Turini, F. Guidoccio, A. Cicorelli, P. Petruzzi, R. 
Cioni, C. Bartolozzi; 
Diagnostic and Interventional Radiology, University of Pisa, Pisa, Italy.

Purpose: to compare the accuracy of color duplex ultrasound (CDUS) and 
computed tomography (CT) in assessing aortic aneurysm diameters and 
detecting endoleaks (EL) after endovascular aortic aneurysm repair (EVAR).
Materials/Methods: from November 1998 to January 2007, 196 patients 
underwent EVAR. Patients were followed by CT and CDUS. Annual paired 
CT and CDUS examinations were reviewed to assess agreement in 
measuring maximum aneurysm axial diameter (Dmax) and in identifying 
significant (±10%) modifications in Dmax. Using CT as the gold standard, 
diagnostic accuracy of CDUS in detecting endoleaks was assessed.
Results: mean follow-up was 3.5±2.4 years (range 0-8.5). The 5-year 
cumulative survival was 75.7% (1 case of AAA-related death). The 5-year 
cumulative incidence of EL was 44.3% (68 patients), with a significantly 
higher incidence in the initial 6-months follow-up. At first diagnosis, CDUS 
was able to detect 51/68 (75%) ELs; out of the remaining 17 cases of EL, 5 
solved spontaneously, 5 were associated with Dmax reduction and 4 were 
detected by contrast-enhanced ultrasound. 634 paired CT and CDUS annual 
examinations were collected in 171 patients. A high agreement (k=0.96) was 
observed between examinations in measuring Dmax, with a mean difference 
between CDUS and CT of -2.5 mm. A good agreement (k=0.67) was observed 
in identifying significant Dmax changes. Finally, CDUS sensitivity and 
specificity in detecting ELs were 61.6 and 97.7%, respectively.
Conclusion: follow-up costs after EVAR can be reduced by annual CDUS 
monitoring. Keeping in mind the underestimation of Dmax at CDUS, CT 
should be reserved to patients with increased or stable Dmax.

1301.2
10-year follow-up of endovascular aneurysm treatment with 
Talent stentgrafts

M. B. Pitton1, R. Kloeckner1, A. Neufang2, W. Schmiedt2, C. Dueber1; 
1Department of Diagnostic and Interventional Radiology, University 
Hospital Mainz, Mainz, Germany, 2Department of Cardiothoracic and 
Vascular Surgery, University Hospital Mainz, Mainz, Germany.

Purpose: to evaluate clinical results, complications, and secondary 
interventions during long-term follow-up.
Materials/Methods: from 1997 to 2007, 127 patients (12 female, 115 male, 
age 72.6±7.2 years) with abdominal aortic aneurysm were treated. In 54 
patients, all aortic tributaries of the aneurysm sac were occluded prior 
to stentgrafting (group I). Group II included all cases with incomplete or 
without coil embolisation with at least one patent vessel in the aneurysm 
(n=73). Follow-up included contrast enhanced MDCT, MRI and radiographs 
at 3 months, 6 months and annually.
Results: all implantations were successful without primary conversion 
surgery. Follow-up was 50.4±34.7 months (range 0-127). 30-day mortality 
was 1.6% (2/127) due to cardiac events. 39 patients died during follow 
up, 36 not related to the aneurysm, 3 related to the aneurysm. 29 
reinterventions were performed in 19 patients (15%): 14 percutaneous 
interventions (stents for stenosis, n=5; stentgraft for Type III leak, n=1; 
endoleak embolisation, n=11; and combinations of these) and 15 operative 
reinterventions (proximal/distal graft extension, n=7; stents for stenosis, 
n=3; new stentgrafts, n=1; endoleak management, n=3; thrombectomy, 
n=5; axillo-femoral bypass, n=1; late conversion, n=4; and combinations 
of these). MRI demonstrated considerably more and greater endoleaks 
compared to MDCT. Aneurysm shrinkage depended on pre-interventional 
status of open or occluded tributaries, size of endoleaks, and integrity of 
the stentgraft.
Conclusion: endovascular aneurysm treatment with Talent stentgrafts 
demonstrated acceptable long-term results with moderate secondary 
intervention rates and a low rate of secondary conversion surgery.

1301.3
Post EVAR: when does the honeymoon start?

S. Puppala1, E. McCallum2, P. Thirukonda1, J. Patel1, S. McPherson1, A. 
Nicholson1, D. Kessel1; 
1Radiology, Leeds Teaching Hospital NHS Trust, Leeds, United Kingdom, 
2Leeds University, Leeds, United Kingdom.

Purpose: EVAR is associated with a three fold lower peri-operative 
mortality rate than conventional repair. It is however associated with 
a 4 year complication rate of 41% compared to 9% for conventional 
repair which necessitates lifelong CT surveillance post procedure. 
This study aims to assess the temporal development of complications 
after EVAR.
Materials/Methods: 176 patients were eligible for inclusion in the 
study. All were elective procedures and received a pre operative CT 
and post operative clinical and 1, 3, 6, 12, and 24 month CT follow up. 
The hospital radiology database and patient notes were interrogated 
for this purpose.
Results: the results revealed an interesting temporal relationship 
with most complications occurring within the first two years with 
the highest intervention taking place in the same time period. On 
analysis of individual factors, neck angulation had a strong association 
(p=0.005) with complication during follow up surveillance.
Conclusion: given the above findings, it would seem that most 
complications and interventions occur in the first two years and this 
would be the period when stringent surveillance must be enforced 
using available imaging modalities. With increasing awareness of the 
role of USS, this modality in combination with a plain film may suffice 
for later follow up especially in those patients with uncomplicated 
first two years.

1301.4
MURAL thrombotic deposits in abdominal aortic endografts are 
common and do not require additional treatment at short and 
midterm follow-up

G. Maleux1, M. Koolen1, S. Heye1, B. Heremans1, A. Nevelsteen2; 
1Department of Radiology, University Hospitals, Leuven, Belgium, 
2Department of Vascular Surgery, University Hospitals, Leuven, Belgium.

Purpose: to assess the incidence and clinical significance of 
thrombotic, non-occlusive, mural deposits in abdominal aortic stent-
grafts, incidentally found on follow-up computed tomography (CT-) 
scans after endovascular repair.
Materials/Methods: between 1998 and 2007, 288 patients 
underwent endovascular repair of an infrarenal aortic aneurysm in 
our institution. In the majority of cases a Zenith stent-graft (n=187) 
or an Excluder stent-graft (n=71) were implanted. Clinical and 
radiological follow-up was performed prospectively according to the 
Eurostar-registry with a mean follow-up period of respectively 4.69 
and 5.05 years for the Excluder and Zenith stent-graft groups.
Results: thrombotic deposits were found in respectively 17 and 33% of the 
Excluder and Zenith stent-grafts which is statistically significantly different 
(p=0,038). Clinically no distal atheroembolic events were noted during 
follow-up and there was no statistically significant difference in survival 
between patients with and without thrombotic deposits (p=0.80).
Conclusion: incidentally found, thrombotic deposits in abdominal 
aortic endografts are common and device specific with a lower 
incidence in the Excluder stent-graft group versus Zenith stent-
graft group. These thrombotic deposits are clinically silent without 
any need to be treated at short- and midterm follow-up. Finally, no 
statistically significant difference in global survival is noted between 
patients presenting with thrombotic deposits in their endografts 
compared to patients without thrombotic deposits.



Copenhagen 2008
275Free Papers

Cardiovascular and Interventional Radiological Society of Europe

1301.5
Device-specific outcome in terms of aneurysm shrinkage and 
growth after endovascular abdominal aortic aneurysm repair 
(EVAR): a comparison between suprarenal and infrarenal fixation 
stent-grafts

R. Iezzi, A. R. Cotroneo, D. Giancristofaro, C. Di Felice, D. Pascali, M. L. 
Storto; 
Department of Clinical Science and Bioimaging- Section of Radiology, 
University, Chieti, Italy.

Purpose: to determine whether aneurysm shrinkage and growth after 
EVAR is influenced by the stent-graft type implanted.
Materials/Methods: we retrospectively included 198 patients who 
underwent EVAR with a CT follow-up of at least 2 years. Patients were 
grouped according to the level of graft fixation: suprarenal (Group A, n=86) 
and infrarenal (Group B, n=112). All follow-up, CT angiograms (obtained 1, 
6 and 12 months and yearly thereafter) were reviewed in order to evaluate 
aneurysm shrinkage or growth by using the pre-procedural CT images as 
reference scan. Aneurysm shrinkage or growth was defined as decrease 
or increase of 5 mm or more in the minor dimension of the sac. The two 
groups were compared on the basis of the pre-procedural sac diameter 
(≤6 cm and >6 cm).
Results: at 12 and 24 months, median diameter decrease was 1.67±0.9 mm 
and 3.92±1.8 mm (Group A) and 2.16±1.1 mm and 4.49±1.6 mm (Group B), 
with a percentage change in sac diameter of 3.09 and 7.12% (Group A) and 
4.13 and 9.8% (Group B), respectively (p>.05). No significant differences 
were found in terms of sac shrinkage (36 vs. 48.5%) and sac growth (6 vs. 
4.4%) at 24 months. At 24 months, a significant median diameter decrease 
and percentage change were obtained in pre-treatment aneurysms of 
less than 6 cm in diameter (4.54 vs. 2.69 mm and 9.45 vs. 3.61%, p<.05), 
without any device-specific differences.
Conclusion: our study demonstrates that aneurysm shrinkage and 
growth rates are not influenced by the stent-graft type implanted being 
only related to the pre-treatment aneurysm sac diameter.

1301.6
Balloon occlusion test of the common hepatic artery: a method 
for evaluation of collateral blood supply prior endovascular 
repair of thoraco-abdominal aneurysms

M. Libicher1, C. Bangard1, M. Aleksic2, V. Reichert2, M. Gawenda2, J. 
Brunkwall2, K. Lackner1; 
1Radiology, University, Cologne, Germany, 2Vascular Surgery, University, 
Cologne, Germany.

Purpose: coverage of the celiac artery (CA) is sometimes needed 
for endovascular repair of thoraco-abdominal aneurysms. A sudden 
occlusion of the CA might cause ischemia if there is no sufficient collateral 
blood supply. A temporary occlusion of the common hepatic artery 
(CHA) during angiography of the superior mesenteric artery (SMA) might 
therefore be useful to evaluate the extent of collaterals prior surgery. 
With this study, we wanted to demonstrate the feasibility and safety of an 
occlusion test of the CHA.
Materials/Methods: from a cohort of 100 patients with aortic stent-grafts, 
7 patients (59 yrs., 48-68 yrs) were treated with coverage of the CA. The 
balloon occlusion test was performed prior surgery during angiography. 
After angiography of the CA and SMA, the common hepatic artery was 
temporarily occluded by a balloon. During occlusion, an angiography 
of the SMA was performed to visualize the extent of immediate arterial 
collateralisation.
Results: in all 7 patients, we found sufficient collateral blood supply via 
the SMA. All patients tolerated the temporary occlusion well without any 
abdominal symptoms. We did not observe any vascular complication 
due to the occlusion procedure. Postoperatively, there were no ischemic 
abdominal complications. Follow-up examinations with CT-angiography 
(21 months, median) proved persistent collateral blood supply.
Conclusion: when coverage of the celiac trunk is needed for endovascular 
procedures, this occlusion test can evaluate the extent of visceral arterial 
collateralisation. In our experience, the test is safe to perform and might 
help to select the appropriate additional surgical method.

Free Paper Session 
Peripheral arterial interventions 1
1302.1
Late stent expansion and neointimal proliferation of oversized 
nitinol stent in porcine peripheral arteries

1, A. Nikanorov1, R. Virmani2, R. Jones2, E. Pacheco2, L. B. Schwartz1; 
1Abbott Vascular, Santa Clara, CA, United States, 2CVPath, Gaithersburg, 
MD, United States.

Purpose: for peripheral endovascular intervention, self-expanding (SE) 
stents are commonly oversized in relation to target arteries to assure 
optimal wall apposition and prevent migration. However, the consequences 
of oversizing have not been well studied. The purpose of this study was to 
examine the effects of SE stent oversizing with respect to the kinetics of late 
stent expansion and the long-term histologic effects of oversizing.
Materials/Methods: pairs of overlapped 8x28 mm Nitinol SE stents were 
implanted into the iliofemoral arteries of 14 Yucatan swine. Due to variations 
in target artery size, the stent-to-artery ratio ranged from 1.2:1 to 1.9:1. Stent 
diameter was assessed by quantitative angiography immediately post-
deployment. Following angiography at six months, stented arteries were 
perfusion-fixed, sectioned and stained for histologic analysis.
Results: immediately following implantation, the stents were found to 
be expanded to a range of 4.7-7.1 mm, largely conforming to the diameter 
of the recipient target artery. The stents continued to expand over time; 
however, and all stents had enlarged to near their 8 mm nominal diameter by 
six months. The histologic effects of oversizing were profound with marked 
increases in injury and luminal area stenosis, including a statistically significant 
linear correlation between stent-to-artery ratio and area stenosis.
Conclusion: in this experimental model of peripheral endovascular 
intervention, oversized Nitinol SE stents are constrained by their target 
artery diameter upon implantation, but expand to their nominal diameter 
within six months. Severe oversizing (stent-to-artery ratio >1.4:1) results in 
a profound long-term histologic response including exuberant neointimal 
proliferation and luminal stenosis.

1302.2
British society of interventional radiologists’ iliac artery 
angioplasty-stent registry (BIAS II)

R. Uberoi1, J. Moss2, S. Milburn1; 
1Radiology, John Radcliffe Hospital, Oxford, Oxford, United Kingdom, 
2Radiology, Gartnavel General Hospital, Glasgow, United Kingdom.

Purpose: here we present the first report of BIAS II database. BIAS 
II is a United Kingdom national registry of iliac disease, treated with 
either angioplasty or stenting.
Materials/Methods: interventionalists were invited to complete an on-line 
form covering risk factors, procedure data and outcome up to discharge. 
Data was collected with the assistance of Dendrite Clinical Systems Ltd.
Results: between August ’02 and February ’08, 37 operators from 34 
institutions entered data on 1522 patients. Consultant radiologists 
performed 84% of the procedures. The indication for treatment in 
60% was claudication, 16% rest pain, 12% rest pain and tissue loss, 
and 8% ulceration. Fifty three percent involved the common iliac 
artery, 32% the external and 15% both. Seven percent had an initial 
stenosis of less than 50%, 74% greater than 50% stenosis and 19% 
were occluded. Fifty four percent of lesions were treated with stents 
with 24% of patients undergoing bilateral procedures. Ninety six 
percent of treatments were successful (residual stenosis of less than 
50%) and the lesion was not crossed in only 2.2% of cases. There 
was a complication rate of 3%, distal embolisation and puncture site 
haematoma accounting for most events. The inpatient mortality rate 
was 1.7%, only 2 cases of which were procedure related.
Conclusion: the endovascular treatment of iliac disease continues 
to have a high success and low complication rate. This extensive data 
set provides an essential benchmark for both individual operator’s 
audit and patient information. It demonstrates the need for registries 
covering all interventional procedures.
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1302.3
First clinical experience with Misago™ peripheral self-expanding 
nitinol stent: MISAGO 1 clinical trial

S. Müller-Hülsbeck1, K. Schulte2, R. Langhoff2, J. P. Becquemin3, J. P. 
Beregi4, P. Cao5, N. Charalambous6, P. Desranges7, H. Kobeiter7; 
1Department of Diagnostic and Interventional Radiology / Neuroradiology, 
Ev.-Luth. Diakonissenanstalt zu Flensburg, Flensburg, Germany, 2Dept. 
of Angiology, Berlin, Berlin, Germany, 3Dept. of Radiology, France, Creteil, 
France, 4Dept. of Radiology, France, Lille, France, 5Dept. of Radiology, Italy, 
Perugia, Italy, 6Dept. of Radiology, UKSH-Campus Kiel, Kiel, Germany, 7Dept. 
of Radiology, Creteil, Creteil, France.

Purpose: Misago™ is a newly developed stent which is expected to 
improve long-term outcome for treatment of superficial femoral (SF) or 
popliteal arteries.
Materials/Methods: MISAGO 1 clinical trial enrolled 55 patients undergoing 
percutaneous intervention of totally occluded or stenotic lesions in SF or 
popliteal arteries treated with the implantation of 83 stent in 5 centers across 
Europe. Primary endpoint was patency rate at 6 months.
Results: patients (67% male) were 68±9 years, 61% smokers and 30% had 
diabetes. Claudication was present in 100% of patients, 13% at rest and while 
walking, respectively. Average lesion length was 85±50mm, 64% were totally 
occluded and 38% classified as TASC C or D. The procedural success rate was 
100%, without death, MI, stroke, or major bleeding. One patient suffered stent 
thrombosis and one suspected stent fracture was observed, both events in 
the course of complex procedure with multiple stenting. At 6 months follow-
up, one patient (1.8%) died from bronchial carcinoma and 2 (3.6%) underwent 
repeat revascularization. Restenosis rate assessed by ultrasound was 8.5%. 
Ankle brachial index from 0.70 at baseline increased to 0.95 at 6 months. In 
73% an improvement and in 27% of patients stable Rutherford index was 
observed at 6 months, while walking capacity improved in 87.5% of patients. 
There were no stent fractures.
Conclusion: the results of our study indicate that the Misago peripheral stent 
is safe, deliverable and effective and could present a valuable option for the 
treatment of patients with totally occluded or stenotic SF or popliteal arteries.

1302.4
Endovascular treatment of stenotic and occlusive lesions of iliac 
artery by self-expandable stent: multicenter study

M. A. De Gregorio1, A. Laborda1, J. Gomez-Arrue1, J. Palmero2, H. 
Montes3, J. M. Felices4, R. Tobio5, M. Maynar6; 
1GITMI, Zaragoza, Spain, 2Hospital Clinico Universitario, Valencia, Spain, 
3Hospital “La Fe”, Valencia, Spain, 4Hospital “Virgen de la Reixaca”, 
Murcia, Spain, 5Hospital “La Zarzuela”, Madrid, Spain, 6Hospiten, Santa 
Cruz de Tenerife, Spain.

Purpose: to study feasibility, technical and clinical success and 
complications in the treatment of stenotic and occlusive atherosclerotic 
iliac artery (IA) lesions using a self-expanding nitinol stent.
Materials/Methods: from 2002 to 2007, 608 limbs with stenotic and 
occlusive lesions in IA were treated in 6 level III hospitals in Spain. 496 
patients were treated of a mean age of 53.4 ± 8,6 (range 38-84). Main 
inclusion criteria were: IA stenosis 50% or translesional pressure gradient 
10 mmHg and symptoms of ischemia in the limb, and IA occlusion. 
91% had 2 risk factors. A Zilver self-expanding nitinol stent was used in 
all cases. Technical and clinical success was evaluated at 1, 3, 6 and 12 
months and annually.
Results: lesions were located in common IA (64.2%), external IA (18.5%) 
and both (17.3%). 51.2% were occlusive and 48.8% non-occlusive. 
Technical success was 100% of the cases and primary patency in 1, 2, 3, 4 
and 5 years was of 93.2, 92.4, 91.2, 90.9 and 90.2%, respectively. Secondary 
patency was of 96.2, 95.8, 95.7, 95.4 and 95.2%, respectively. A/B index 
increased from a mean value of 0.6 pre-stenting to 0.92, 0.88, 0.86, 0.85 
and 0.83, respectively. 41 complications were recorded, 8 intraprocedural, 
12 immediate postprocedure and 21 in long term follow-up, 16 of them 
intra stent acute thrombosis. A diagnostic angiography was performed 
in 145 patients (29.2%) a year or more after procedure, showing stenosis 
>50% in 6 of the cases (0.9%).
Conclusion: the Zilver self-expanding nitinol stent is a simple, efficient, 
and safe device for the treatment of stenotic or occlusive lesions in the 
iliac artery.

1302.5
12-month data of the Multicenter Edwards LifeStent NT 
Outcomes: Popliteal European Evaluation (MELOPEE)

M. Bosiers1, K. Deloose1, J. Verbist2, P. Pattynama3, T. Zeller4, C. 
Rabbia5, P. Peeters2; 
1Department Vascular Surgery, AZ Sint-Blasius, Dendermonde, Belgium, 
2Imelda Hospital, Bonheiden, Belgium, 3Erasmus Hospital, Rotterdam, 
Netherlands, 4Herzzentrum, Bad Krozingen, Germany, 5Azienda Sanitaria 
Ospedaliera S. Giovanni Battista-Molinette, Turin, Italy.

Purpose: the objective of the MELOPEE database was to determine 
the safety of treating femoral-popliteal occlusive disease with the 
LifeStent NT in everyday clinical practice.
Materials/Methods: During a 12 month period, 65 subjects (males: 
31, mean age 72.2±9.6 yrs) underwent primary stenting with the 
LifeStent NT for the treatment of femoral-popliteal occlusive disease 
associated with intermittent claudication and critical limb ischemia 
symptoms (Rutherford category 3-5) and were included in this 
prospective, multi-centered, non-randomized evaluation. Mean % 
stenosis was 92.4±10.9, mean lesion length was 66.1±36.4 mm.
Results: all lesions were successfully accessed and treated with 
the LifeStent NT with a mean post procedural % residual stenosis 
of 2.31±9.2. No peri-procedural events (death, stroke, MI, distal 
embolization, surgical revascularization and thrombosis) occurred 
and the safety profile of the procedure had a 4.6% death rate (none 
product related) at 30-days. The 12-month primary unassisted 
patency rate was 70.2% with a 6-month fracture rate of 15.8%.
Conclusion: the outcome of MELOPEE shows that the LifeStent NT is 
a safe tool in the treatment of popliteal occlusive arterial disease.

1302.6
Limb salvage by infrainguinal subintimal angioplasty in 
diabetic patients

I. Bargellini1, P. Petruzzi1, A. Scatena2, C. Vignali1, F. Turini1, A. 
Cicorelli1, R. Cioni1, A. Piaggesi2, C. Bartolozzi1; 
1Diagnostic and Interventional Radiology, University of Pisa, Pisa, Italy, 
2Diabetic Foot Clinic, University of Pisa, Pisa, Italy.

Purpose: to evaluate the clinical outcome of infrainguinal subtintimal 
angioplasty in a series of diabetic patients with Fontaine stage IV chronic 
limb ischemia (CLI).
Materials/Methods: from July 2003 to December 2007, 60 diabetic (DM1/
DM2=5/56, mean diabetes duration 21.8±12 years, mean HbA1C 8.4±2) 
patients (M/F=41/19, mean age 69.4±9.4 years), from the Diabetic Foot 
Clinic, with Fontaine stage IV CLI, not suitable for surgical recanalization, 
underwent subtintimal angioplasty to treat chronic long occlusions 
(length ≥3 cm) of the femoro-popliteal (n=45) and/or infrapopliteal 
(n=26) districts. On follow-up, technical and clinical success (ulcer healing 
and limb salvage) and overall cumulative survival were evaluated.
Results: the immediate technical success rate was achieved 91.7% (55/60 
patients). Periprocedural mortality rate was 5% (3 cases); three patients 
(5%) required major amputation periprocedurally. Mean follow-up was 
23 months. Limb salvage rate was 93.3% (56/60 patients); ulcer healing 
was observed in 45/60 (75%) patients and it was significantly (P<.05) 
associated with serum creatinine and HbA1c levels, diabetes duration 
and infrapopliteal recanalization. One- and three-years cumulative 
survival rates were 91.5 and 83.1%, respectively; serum creatinine levels 
and patients’ age were significant predictors of survival.
Conclusion: subintimal angioplasty represents a safe (low complication 
rate) and effective (low amputation rate) treatment option in non-surgical 
diabetic patients with limb-threatening ischemia. The subintimal approach 
avoids complications related to distal embolization, which might be difficult 
to solve particularly in patients with calcified arteries and chronic occlusions. 
This procedure is aimed to create a “temporary by-pass” that, through an 
adequate multidisciplinary approach, enables ulcer healing.
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Free Paper Session 
Peripheral arterial interventions - Infra inguinal
1303.1
Interim report on the Zilver® PTX™ clinical trial

M. Dake1, G. Ansel2, A. Ragheb3; 
1Radiology, University of Virginia, Charlottesville, VA, United States, 
2MidOhio Cardiology and Vascular Consultants,Inc, Columbus, OH, United 
States, 3MED Institute, Purdue University, West Lafayette, IN, United States.

Purpose: to evaluate the performance of the Zilver® PTX™ Drug Eluting 
Stent (DES) for treating above-the-knee femoropopliteal artery disease. 
A multi-center, prospective, randomized study compares clinical 
performance of the Zilver® PTX™ (Cook Medical) to control (PTA with 
provisional stenting) in 480 patients. An additional multi-center registry 
collects Zilver® PTX™ performance data in 760 patients. This interim 
report presents 6-month event-free survival (EFS) and target lesion 
revascularization (TLR) in the first 130 patients.
Materials/Methods: in the randomized study, 60 patients with 
lesions up to 7 cm long (one DES per limb) received either the Zilver® 
PTX™ (28 patients, 29 lesions) or PTA (32 patients, 33 lesions). In the 
registry, 70 patients with more complex lesions (up to 4 DES per 
patient) received the Zilver® PTX™ (91 lesions, 181 stents).
Results: in the randomized study, 6-month EFS was 89% in the Zilver® PTX™ 
group and 91% in the PTA group: 6-month EFS was 87% in the registry. 
Radiographic data are available for 222 stents, showing only two stents 
(0.9%) with potential strut fractures. In the randomized study, freedom from 
target lesion revascularization (TLR) was 90% in the Zilver® PTX™ group and 
52% in the PTA group. Freedom from TLR was 90% in the registry.
Conclusion: these interim results indicate: no safety concerns with the 
Zilver® PTX™, increased freedom from TLR with the Zilver® PTX™, and 
excellent device integrity at 6 months. Both studies are ongoing.

1303.2
Persistent benefit of drug coated balloons for prevention of 

and 12 months

G. Tepe1, T. Zeller2, T. Albrecht3, U. Speck4; 
1Radiology, University of Tuebingen, Tuebingen, Germany, 2Radiology, 
Heart Center, Bad Krozingen, Germany, 3Radiology, University of Berlin, 
Berlin, Germany, 4Radiology, University of Berlin, Berlin, Germany.

Purpose: drug-eluting stents reduce restenosis in coronary arteries. 
Clinical trials have failed to prove efficacy of drug-eluting stents in 
peripheral arteries. Two alternative approaches, paclitaxel coated on 
angioplasty balloons and paclitaxel dissolved in contrast agent, were 
investigated.
Materials/Methods: in a multi-center trial, 154 patients with stenosis or 
occlusion of a femoro-popliteal artery were randomized to treatment with 
standard balloon catheters coated with paclitaxel, paclitaxel admixed to 
the contrast agent or control treatment (balloon angioplasty without 
paclitaxel). The primary end point was late lumen loss at 6 months.
Results: mean patient age was 68±8 years, 24% were smokers and 49% 
were diabetics. Lesions included 27% total occlusions and 36% restenotic 
lesions. Mean lesion length was 7.4±6.5 cm without significant differences 
in baseline characteristics between groups. There were no adverse events 
attributable to paclitaxel administration. At 6 months, late lumen loss 
was 1.7±1.8 mm in the control group, compared to 0.4±1.2 mm (p0.05) 
for paclitaxel in contrast agent. The restenosis rate at six months was 
21/48 (44%) in the control group, 7/41 (17%) in the coated-balloon group 
(p<0.01 versus control) and 21/39 (54%) in the paclitaxel in contrast agent 
group, increasing to 18/36 (50%), 8/33 (24%), 13/28 (46%), respectively, at 
12 months.
Conclusion: in this trial, use of paclitaxel-coated angioplasty balloons 
during percutaneous treatment of femoro-popliteal disease was 
associated with significant reductions in late lumen loss and target lesion 
revascularization. No benefit was seen with a paclitaxel-containing 
contrast agent. The benefit persisted after one year.

1303.3
Comparison of mechanical rotational thrombectomy vs. 
hydrodynamical thrombectomy for treatment of acute and 
subacute arterial occlusion

C. Wissgott, H. J. Steinkamp; 
Radiology, DRK-Kliniken Mitte, Berlin, Germany.

Purpose: mechanical thrombectomy has become a viable alternative 
to intra-arterial thrombolysis for treatment of acute infrainguinal 
occlusion. Aim of this study is to evaluate the safety and effectiveness 
of two different systems.
Materials/Methods: from 2005 to 2007, 100 patients, mean 
age 67±12.1 (range from 42 to 91) years, with acute occlusions of 
the femoropopliteal artery were treated with either a rotational 
thrombembolectomy system (Rotarex®, Straub, n=50) or 
hydrodynamical system (Angiojet, Possis Medical, n=50). The mean 
occlusion length was 21 (range 2-40) cm in the Rotarex-group and 18 
(4-31) cm in the Angiojet-group.
Results: the technical success rate was 86% in the Rotarex-group 
and 28% in the Angiojet-group. In the additional 43 patients, no 
complete clot removal (n=35) or intraluminal guidewire passage 
could be achieved (n=8). The treatment time was 66.7 min in the 
Rotarex-group vs. 95.3 min in the Angiojet-group. Additional lysis 
was performed in 50% of the cases of the Angiojet-group and only 
in 6% of the Rotarex-group. In the Angiojet-group were two cases of 
amputations and three cases of death during the first 30 days. There 
were no cases of death or amputations in Rotarex-group during 
follow-up.
Conclusion: the Rotarex-system seems to be much safer and more 
effective than the Angiojet-system.

1303.4
Should asymptomatic lower limb disease be treated 
prophylactically at the time of diagnosis?

A. N. Keeling1, K. Khalidi1, S. Leong1, P. A. Naughton2, C. Kelly2, A. L. 
Leahy2, M. J. Lee1; 
1Dept. of Radiology, Beaumont Hospital, Dublin, Ireland, 2Dept. of 
Surgery, Beaumont Hospital, Dublin, Ireland.

Aim: To determine whether patients with asymptomatic lower limb 
stenoses and occlusions diagnosed incidentally at angiography should be 
treated or not.
Materials and Methods: All patients undergoing peripheral angiography 
+/- angioplasty in the IR Department were evaluated over a 7.5 year 
period from 01/01/99 to 30/06/06, with the follow-up until 31/12/2007. 
Both angiographic reports and patients medical notes were reviewed. 
Only patients with angiographic stenoses (>50%) or occlusions on 
the asymptomatic leg were included. Clinical follow-up, including 
development of intermittent claudication (IC) or critical limb ischaemia 
(CLI), and subsequent endovascular treatment were recorded.
Results: 122 patients, 54% male, average age 70.3 years (range 41-91 
years) were included. All patients had formal conventional angiography, 
with 43% having contralateral angioplasty. The right lower limb (53%) 
and the superficial femoral artery (59%) were the most common sites for 
asymptomatic lesions, with a mean ipsilateral ABI of 0.64. Stenoses (58%) 
accounted for the majority of asymptomatic lesions. During the follow-up 
period (4.2 years mean, range 6 month-8 years), 36% developed symptoms 
(17% IC, 19% CLI) on average 2 years after the initial angiogram, with 45% 
of these requiring treatment, 18% endovascular and 27% surgical. Risk 
factors were abundant with 80% being smokers.
Conclusion: Incidental asymptomatic peripheral angiographic stenoses 
and occlusions become symptomatic in 36% of patients. As only 36% 
of the cohort necessitated intervention, one cannot justify performing 
angioplasty at presentation given the associated procedure risks.
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1303.5
Twelve-months results of a randomized multi-center head-to-head 
comparison of the S.M.A.R.T.™ CONTROL™ Nitinol Stent (Cordis®) 

C and D superficial femoral artery lesions: the SUPER-SL study
S. Duda1, D. Scheinert2, T. Zeller3, G. Tepe4, H. Krankenberg5, K. Schulte6, J. Tessarek7, 
V. Khan8, N. Zorger9, K. Amendt10; 
1Center for Diagnostic Radiology & Minimally Invasive Therapy, The Jewish Hospital 
Berlin, Berlin, Germany, 2Klinische und Interventionelle Angiologie, Heart Center 
Leipzig, Leipzig, Germany, 3Angiologie, Herzzentrum Bad Krozingen, Bad-Krozingen, 
Germany, 4Radiologische Klinik, Universitätsklinikum, Tübingen, Germany, 5Praxisklinik 
Prof. Mathey/ Prof. Schofer & Partner, Universitäres Herz- und Gefäßzentrum Hamburg, 
Hamburg, Germany, 6Gefäßzentrum Berlin / Medizinische Klinik, Ev. Krankenhaus 
Königin Elisabeth Herzberge, Berlin, Germany, 7Gefäßchirurgie, St.-Franziskus-Hospital, 
Münster, Germany, 8Institut für Diagnostische und Interventionelle, Klinikum der 
J.W.Goethe- Universität, Frankfurt / Main, Germany, 9Institut für Röntgendiagnostik, Uni 
Regensburg, Regensburg, Germany, 10Angiologie, Diakoniekrankenhaus Mannheim 
GmbH, Mannheim, Germany.

Purpose: percutaneous stent implantation is a treatment option for occlusive 
symptomatic superficial femoral artery (SFA) disease. The objective of this study was 
to evaluate and compare the performance of the S.M.A.R.T™ and the Luminexx™ 
self-expanding stents in the treatment of long SFA lesions in a head-to-head 
comparison study.
Materials/Methods: a total of 199 patients with long de novo or restenotic TASC C 
or D SFA lesions (> 70% and < 100% stenosis; length 5-22 cm) were randomized 1:1 
to the S.M.A.R.T™ or Luminexx™-arm. All patients had duplex ultrasound (DU) and 
X-ray examinations as well as clinical follow-up at 6 and 12 months, and a repeat 
angiography was mandated once a stent fracture detected by X-ray (fracture grades 
2-4) was associated with a hemodynamically relevant stenosis in DU. The primary 
endpoint was binary restenosis by DU at 12 months. Secondary endpoints included 
technical and procedural success, stent fracture, primary patency (DU), ABI, TLR, 
amputation, and adverse events at all time points.
Results: at baseline, patient and lesion characteristics were similar between the groups 
including total lesion length (13.2±5.6 vs 12.1±5.4 cm, P=0.18, SMART vs Luminexx) 
and total occlusion length (7.6±7.3 vs. 6.6±6.3 cm, P=0.30), respectively. However, 
significantly more stents/patient were used on average in the S.M.A.R.T. ™ arm (1.67 vs 
1.46; p=0.03). At 6-months, there was no statistically significant difference in the clinical 
endpoints. The TLR rate for the S.M.A.R.T ™- vs. Luminexx™ - arm was 7.3 vs. 8.7%, P=0.80. 
Twelve-month follow-up data will be available at the conference.

1303.6
Limb salvage using the SAFARI technique: five year experience

S. Sabri1, R. Short1, D. Spinosa2, K. Hagspiel1, U. Turba1, B. Arslan1, J. F. 
Angle1; 
1University of Virginia, Charlottesville, VA, United States, 2Fairfax Radiology 
Consultants, Inova Fairfax Hospital, Falls Church, VA, United States.

Purpose: to evaluate limb salvage following recanalization of lower 
extremity arteries using the subintimal arterial flossing with antegrade-
retrograde intervention (SAFARI) technique in patients with critical limb 
ischemia.
Materials/Methods: we retrospectively reviewed all cases employing 
the SAFARI technique (JVIR 2005; 16:37-44) between 4/19/2002 and 
11/14/2007. Retrograde and antegrade accesses were combined to perform 
subintimal recanalizations in cases where lesions could not be crossed or 
intraluminal re-entry could not be achieved from the antegrade direction. 
The subintimal tract was balloon dilated with selective stent implantation. 
Kaplan-Meier analysis was performed to determine limb salvage rate 
(time interval from procedure to major amputation) and amputation-
free survival rate (time interval from procedure to major amputation or 
death).
Results: 45 limbs were treated in 44 patients (median age 77 years, range 
44-91, males=25) with tissue loss and no operative options. Technical 
success was achieved in 41/45 (90%) of treated limbs. Antegrade-retrograde 
access was performed with the femoral artery and the following arteries: 
popliteal, n=11; anterior tibial/dorsalis pedis, n=26; and posterior tibial, 
n=10 (two limbs involved multiple accesses). Median follow up was 13 
months (range, 1-56). The limb salvage rate for technically successful cases 
was 78, 71, 57 and 57% and the amputation free survival was 74, 67, 54, and 
49% at 6, 12, 24, and 48 months, respectively.
Conclusion: the SAFARI technique is a useful adjunct for subintimal 
recanalization and in achieving limb salvage in the setting of critical limb 
ischemia.

Free Paper Session 
Vascular imaging
1304.1
MDCT angiography with dual source dual energy with body bone/
plaque removal compared to digital subtraction angiography

E. Rabitsch, S. Celedin, T. Kau, W. Eicher, B. Jeschofnig, H. Illiasch, K. Hausegger; 
LKH-KLagenfurt, Klagenfurt, Austria.

Purpose: to compare CTA on a 64 Dual Source Dual Energy MDCT with 
digital subtraction angiography (DSA) on patients with peripheral 
arterial occlusive disease.
Materials/Methods: 21 patients (mean age 69, Fontaine II-IV) 
underwent CTA on a 64 DSCT and DSA from Oct. 2007 to Jan. 2008. 
Time frame between both modalities was 1-40 days. Due to different 
tube voltages, a post processing bone and hard plaque removal on 
the CT-dataset was performed and displayed in coronar and 3-D 
MIPs. For analysis, the arterial vascular system was divided into 19 
segments. 303 segments have been compared by two radiologists 
in consensus reading; DSA served as the reference standard. Stenosis 
were graded on a 4 point Likert scale (grade 1: <10%; grade 2: 10-49%; 
grade 3: 50-99%; grade 4: occlusion).
Results: all occlusions (grade 4) were correctly seen in CTA. In the 
iliac arteries, overestimation in 4 cases (1 x CTA-grade 4 versed DSA-
grade 3; 2 x CTA-grade 3 versus DSA-grade 1; 1 x CTA-grade 3 versus 
DSA-grade 2). In the SFA 1 x overestimation (CTA-grade 3 versus 
DSA-grade 2). Distal the trifurcation 12 x CTA-grade 4 lesions were 
overestimated (4 x DSA-grade 3; 3 x DSA-grade 2; 5 x DSA-grade 1); 18 
x CTA-grade 3 lesions verified in DSA 16 x grade 1 and 2 x grade 2.
Conclusion: in comparison to DSA, we see overestimation and pseudo-
occlusion especially on heavy calcified iliac arteries and arteries below 
the trifurcation as a result of too much plaque removal.

1304.2
Evaluation of activity in Takayasu’s disease with MR angiography 
(MRA) using intravascular contrast media VASOVIST®

M. Papa1, F. De Cobelli1, L. Dagna2, E. Schiani1, M. Sabbadini2, A. Del 
Maschio1; 
1Radiology, Univerity Hospital San Raffaele Milan, Milan, Italy, 
2Immunology, Univerity Hospital San Raffaele Milan, Milan, Italy.

Purpose: now the evaluation of disease activity in Takayasu’s disease is a 
medical challenge. The correct evaluation of disease activity has relevant 
therapeutic implications; however, this is now based only on clinical 
ground features. At the moment, no imaging technique can really help 
to differentiate between active and non active disease. Vasovist® (Bayer-
Schering Pharma, Berlin, Germany) is a new intravascular contrast media 
recently introduced to evaluate vascular abnormalities. In this study, 
we sought to investigate a correlation between clinical activity and 
enhancement in vascular wall in patients with Takayasu’s disease using 
MRA with VASOVIST.
Materials/Methods: 19 patients with Takayasu’s disease underwent whole 
body MRA in which we studied supra-aortic trunks, thoracic and abdominal 
aorta and visceral vessels. We used intravascular contrast media (VASOVIST), 
correlating the thickened wall enhancement with the clinical suspect of 
disease activity. ECG-triggered black-blood sequences, first pass and HR 
steady-state imaging were obtained in all patients.
Results: 10 had a clinically active disease (AD), whereas the 9 remaining 
patients had no clinical evidences of activity (NAD). The enhancement 
evaluation of the vessel wall thickenings in AD patients gave a significant 
intensity increment (82%) while in NAD patients it did not (7%: p=0.0009). 
We observed statistical correlation between enhancement and VES 
(r=0.51; p<0.05).
Conclusion: AD patients had a marked enhancement of the outer layer of 
the thickened vessel wall. This can be considered the imaging expression 
of the adventitia’s layer inflammation in active Takayasu’s disease, while 
NAD patients had no wall enhancement, even in case of wall thickening.
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1304.3
Evaluation of multi-detector computed tomographic 
angiography of the pelvis and lower extremities using a novel 
automatic bone elimination software

C. Weinmann1, S. Jochum1, J. Hesser2, D. Maksimov2, A. Schnitzer1, C. 
Weiss3, P. Diezler1, S. O. Schönberg1, S. Diehl1; 
1Dept. of Clinical Radiology and Nuclear Medicine, University Hospital 
Mannheim, University of Heidelberg, Mannheim, Germany, 2Dept. 
of Radiation Oncology, University Hospital Mannheim, University of 
Heidelberg, Mannheim, Germany, 3Inst. of Medical Statistics, University 
Hospital Mannheim, University of Heidelberg, Mannheim, Germany.

Purpose: to compare a commercially available standard bone removal tool 
(Leonardo; Siemens Medical Solutions, Erlangen, Germany) with a newly developed 
software (Angioscope, Cathi GmbH, Germany), which allows a fully automatic 
reconstruction of the arteries including elimination of bones and calcifications.
Materials/Methods: thirty-six patients (911 vessel segments) with 
peripheral arterial occlusive disease (PAOD) underwent MDCTA and 
DSA of the pelvis and lower limb. CTA was visualized as thin maximum-
intensity-projections (MIP) and was evaluated by four readers, two readers 
using the newly developed Angioscope (ASBE, automatic structured 
bone elimination) software and two readers using the manufacturer’s 
standard software (Leonardo, Siemens AG, Erlangen, Germany). The new 
Angioscope software functions on graph-based analysis of high contrast 
structures and a dedicated graph-based matching technique therein.
Results: sensitivity, specificity and accuracy increased from 80.3 (77.1-83.6) to 92.9% 
(90.9-95.0), from 69.1 (66.5-71.7) to 92.4% (91.0-93.9) and from 73.5 (71.5-75.5) to 92.8% 
(91.6-94.0) using the Angioscope software, respectively. Interobserver agreement 
for degree and length of stenosis was higher for the Angioscope software (k-values 
of 0.96 (0.94-0.97) and 0.96 (0.95-0.98), respectively) compared to the commercially 
available one (k-values of 0.45 (0.42-0.50) and 0.52 (0.47-0.57)).
Conclusion: the results of our study demonstrate a significant increase 
of sensitivity, specificity, accuracy and interobserver agreement of CTA 
of the aortoiliac and lower extremity using an improved post-processing 
software based on a novel fully automatic algorithm.

1304.4
Bloodpool contrast enhanced MRA/MRV in pulmonary artery 
embolism/deep venous thrombosis and filter implantation 
determination

J. Elstner1, A. Obernosterer2, K. Tiesenhausen3, R. Portugaller4, M. 
Aschauer5; 
1Medical University of Graz, Graz, Austria, 2Department of Angiology, 
University Hospital Graz, Graz, Austria, 3Department of Vascular 
Surgery, University Hospital Graz, Graz, Austria, 4Department of 
Vascular and Interventional Radiology, University Hospital Graz, Graz, 
Austria, 5Department of Vascular and Interventional Radiology, Medical 
University of Graz, Graz, Austria.

Purpose: this study was to survey the applicability of blood-pool agent 
Gadovosveset trisodium for detecting pulmonary artery embolism and 
deep venous thrombosis and resolve the ability of this method to decide 
whether for the patient the implantation of a v. cava filter is reasonable or 
not in a one stop shop imaging.
Materials/Methods: 108 patients, 60 m 48 w average age 60-80, were 
evaluated with bood-pool agent Gadovosveset trisodium (0.12 ml/kg) 
large field of view adapter with moving table (Siemens 1.5 T) in high 
resolution acquisition mode.
Results: image quality for PAE was rated excellent in 75%, in 20% good, 
in 5% moderate. For deep venous thrombosis, 90% was excellent and 
10% good. In two patients, central PAE was found although the VQ scan 
was negative. All patients could be rated if implantation of a cava filter is 
indicated. In case of intervention, anatomy of VCI and iliac veins could be 
visualized precisely in length, diameter and variants. The study revealed 
that this method did not influence patients with pathologic creatinine 
values, was quick and reliable. No adverse events occurred.
Conclusion: it is evidently important for diagnostics and further 
therapy to rate the danger of recurring PAEs and means of intervention. 
Gadovosveset trisodium based MRA/MRV could provide excellent 
outcomes in diagnostics and rating of interventional procedure. To all 
intents and purposes this method is superior to others.

1304.5
Effect of MDCT angiographic findings on the management of 
critical limb ischemia

R. Schernthaner1, D. Fleischmann2, A. Stadler1, M. Schernthaner1, J. 
Lammer1, C. Loewe1; 
1Radiology, Medical University of Vienna, Vienna, Austria, 2Radiology, 
Stanford University Medical Center, Stanford, CA, United States.

Purpose: to assess the reliability of treatment decisions based on multi-
detector row CT (MDCT) angiography for peripheral arterial occlusive 
disease (PAOD) IV.
Materials/Methods: twenty-nine patients with PAOD IV (non-acute 
ischemia) underwent CT angiography of the abdominal aorta and runoff 
vessels for further treatment planning. Treatment reports, discharge 
summaries and follow-up examinations were reviewed to quantify the 
number of correctly planned treatments based on CT angiography 
findings.
Results: based on CT angiograms, endovascular treatment was indicated in 8 
patients, surgical revascularization in 3 patients, and a combined endovascular 
and surgical approach in two patients. Conservative treatment was indicated 
in 11 patients. In one patient, in whom no limb salvage treatment was indicated 
by CT, above-knee amputation was performed. 4 patients underwent 
conventional angiography after CT to demonstrate potential distal target 
vessels suitable for bypass surgery. However, no additional vessels could be 
demonstrated by means of DSA, confirming the CT findings. Patients in whom 
conservative management was indicated based on CT angiography findings 
(n=11) had a mean follow-up period of more than 3 years without the need 
for revascularization treatment, which was defined as indirect confirmation 
of decision accuracy after CT angiography.
Conclusion: MDCT angiography allows correct treatment 
recommendations for patients with critical limb ischemia. Thus, CT 
angiography should play an important role in the management of patients 
with PAOD IV in the near future.

1304.6
Dynamic time resolved magnetic resonance angiography using 
a blood pool contrast agent for the assessment of ovarian vein 
reflux

J. R. Bottomley; 
Vascular Surgery, Sheffield Vascular Institute, Sheffield, United Kingdom.

Purpose: to assess the utility and diagnostic accuracy of time resolved 
magnetic resonance venography using a blood pool contrast agent 
in the assessment of ovarian vein reflux.
Materials/Methods: five consecutive female patients with 
symptoms of pelvic pain thought possibly to represent pelvic 
congestion syndrome or vulval or high medial thigh venous 
varicosities were imaged using a blood pool contrast agent and time 
resolved magnetic resonance venography. Additional steady state 
imaging was performed of the abdomen and pelvis once contrast 
equilibration had occurred throughout the vascular system.
Results: four patients demonstrated immediate dynamic reflux 
of contrast down the left ovarian vein. Two of these had bilaterally 
dilated ovarian veins on steady state imaging. 3 with extensive 
parauterine pelvic varicose veins are soon to proceed to coil and 3% 
sodium tetradecyl sulphate embolisation.
Conclusion: dynamic time resolved magnetic resonance venography 
allows accurate non invasive imaging of possible contributors to the 
difficult diagnostic assessment of pelvic congestion syndrome. It is 
also useful in the evaluation of possible pelvic source to perineal and 
medial thigh varicose veins.
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Free Paper Session 
Musculoskeletal - Ablation and other techniques
1305.1
CT-guided fixation of sacroiliac joint disruptions: a long term 3 
years follow-up

N. Amoretti1, I. Hovorka2, V. Lesbats-Jacquot1, P. Marcy1, P. 
Chevallier1; 
1Radiology, Centre Hospitalier Universitaire de Nice, Nice, France, 
2Orthopaedic surgery, Centre Hospitalier Universitaire de Nice, Nice, France.

Purpose: to communicate our clinical experience on twenty patients 
treated by CT-guided percutaneous fixation for post-traumatic 
unilateral sacro-iliac disruption, to investigate our technique, its 
safety, outcome and long-term results.
Materials/Methods: from November 2001 to May 2002, twenty 
patients admitted to the orthopaedic trauma service were treated 
with CT-guided screw fixation of their sacro-iliac joint disruption. The 
procedure took place in interventional CT-room with dual guidance 
(CT and fluoroscopy) in the radiology department. The intervention 
was performed by a radiological-surgical team.
Results: all patients were seen for clinical and radiological follow-
up at 3 months, 6 months, 1 year, 2 years and 3 years; none of the 
patients showed radiographic or clinical evidence of instability and 
no migration of screw. All the subjects in this study had successful 
outcomes, judged by their having little or no pain, and having 
resumed a normal activity level, including returning to work.
Conclusion: the perfect positioning of the screws for all patients 
suggests that the technique can be performed easily and 
reproducibly.

1305.2
Investigation of osteoid osteoma properties after 
radiofrequency ablation with Gadolinium-enhanced magnetic 
resonance imaging

C. Plumhans, P. Bruners, F. F. Behrendt, R. W. Günther, A. H. Mahnken; 
Diagnostic Radiology, Department of Diagnostic Radiology RWTH 
Aachen University Hospital, Aachen, Germany.

Purpose: to evaluate the magnetic resonance (MR) imaging pattern of 
osteoid osteoma short-time after radiofrequency-ablation (RFA) using 
dynamic Gadolinium-enhanced T1-weighted 1.5 T MR imaging for 
prediction of interventional success.
Materials/Methods: 20 patients (6 female, 14 male) mean age 23.3±13.4 
years suffering from osteoid osteoma underwent 1.5 T MR imaging 
before and after i.v. administration of Gadolinium 24 hours after RFA. 
Contrast-enhancement of the nidus, the adjacent bone marrow and the 
surrounding soft tissue was evaluated. Signal-to-noise ratio (SNR) of 
the nidus and surrounding bone marrow before and after Gadolinium 
application was calculated. The ratio of both (SNR after/SNR before) was 
considered as predictive marker for recurrence.
Results: in 14 patients, post-interventional MR imaging presented only 
slight signal intensity increase of the nidus after Gadolinium application 
as reflected by a SNR-ratio of 0.2-1.0 indicating a complete coagulation 
necrosis of the nidus. A ratio of SNR in the nidus ranged from 1.2 to 2.5 
suggesting persistent vascularisation of the nidus was found in 4 cases. 
These patients presented typical symptoms of recrudescence and 
were successfully treated with a second RFA. In 2 cases a discrete signal 
intensity increase without typical findings of a vital nidus was observed. 
An increase of signal intensity in the adjacent bone marrow was observed 
in 10 patients with SNR-ratio ranging from 1.3 to 3.8.
Conclusion: contrast-enhancement pattern showed by dynamic 
Gadolinium-enhanced T1-weighted 1.5 T MR imaging short-time after 
RFA allows for evaluation of successful RF-ablation in patients suffering 
from osteoid-osteoma.

1305.3
Percutaneous cryoablation in bone painful metastases

S. Masala, F. Massari, M. Mammucari, D. A. Bartolucci, R. Fiori, A. 
Ursone, G. Simonetti; 
Diagnostic and Molecular Imaging, Interventional Radiology and 
Radiotherapy, University of Rome Tor Vergata, Rome, Italy.

Purpose: approximately 70% of patients with cancer have evidence of 
metastatic disease at death. Skeleton represents the most common site 
of tumor metastasis. Other frequent skeletal localizations are ribs, pelvis, 
and proximal long bones. Approximately 50% of metastases arise from 
one of these primary types of cancer: breast, lung, prostate or melanoma. 
The aim of this study is to determine the safety and effectiveness 
of percutaneous cryoablation in pain reduction, daily life activities 
improvement and reduction in the use of analgesics for patients with 
bone painful metastatic lesions.
Materials/Methods: we treated with percutaneous cryoablation, during 
a 17 months period, 27 patients (17 men, 10 women; age range 38-72 
years; mean age, 52 years) with one or more painful metastatic lesions 
involving bone, with positive Visual Analogue Scale (mean score: 7.8), not 
responding to conventional radiation treatment or chemotherapy.
Results: postprocedural evaluation confirmed reduction of the VAS (mean 
score: 3.9). Treated lesions were 1-9 cm in maximum diameter. There was 
a marked increase in activities of daily living and reduction in narcotics 
utilization. No serious complications were observed in our study.
Conclusion: painful bone metastases commonly occur in advanced 
cancer patients. They are difficult to manage because of pain, reduction 
of mobility and performance status. In secondary bone tumors few 
patients are surgical candidates, and so current treatments are aimed 
to pain palliation. Standard treatments include radiation therapy 
(RT), chemotherapy, hormone therapy and analgesics. Percutaneous 
cryoablation is a safe and effective method for palliation of pain due to 
metastatic disease involving bone.

1305.4
Sacroplasty using a side-hole injection device

B. Georgy; 
University of California, San Diego, San Diego, CA, United States.

Purpose: routine sacroplasty can be associated with leakage of 
cement into the sacral neural foramina. The purpose of this study is to 
evaluate the safety and clinical feasibility of performing sacroplasty 
using a bone filler device with a side hole to direct the cement away 
from such vital structures.
Materials/Methods: retrospective evaluation of CT examination 
performed immediately after successful 14 sacroplasty procedures in 
11 patients were reviewed. 8 cases were due to benign insufficiency 
fractures and 3 cases due to malignant metastasis. 9 cases were done 
under fluoroscopy guidance while 2 cases were performed using CT 
guidance. All cases were performed using a KyphX directional bone 
filler device (Kyphon Inc, Sunnyvale, CA) with a single distal end side 
hole. Cement was injected with the side hole directed towards the 
desired location for cement deposition, usually away from the neural 
foramina. Pain relief was evaluated using visual analog scale before 
and within 2-4 weeks after the procedure.
Results: cement was deposited along or nearby the fracture line in 
all cases. No cement leakage was noted in the sacral neural foramina. 
Two cases showed minimal cement in the SI joint and in one case 
minimal leakage along the anterior wall was noted. Eight patients 
reported pain relief.
Conclusion: injection devices with side-hole rather than end-hole 
may provide more directional control of the cement during injection. 
This technique may be used to redirect the cement away from critical 
structures and can be particularly useful in performing sacroplasty.
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1305.5
Percutaneous radiofrequency neurotomy is effective in the 
treatment of lumbar facet joint syndrome

S. Marcia1, A. Cauli2, S. Marini1, M. Marras1, C. Todde1, G. Mallarini1; 
1Radiologia, Ospedale San Giovanni di Dio, Cagliari, Italy, 
2Reumatologia, Policlinico Universitario, Cagliari, Italy.

Purpose: lumbar medial branch neurotomy has been applied in 
the treatment of facet joint (zygapophysial) syndrome by means of 
percutaneous radiofrequency denervation (RFD). The data so far 
available on its efficacy is still controversial because of differences in 
patient selection and surgical technique. The aim of this study was to 
provide new evidence on the clinical outcome of this procedure.
Materials/Methods: thirty-four patients (mean age 70.3±13.0) with 
chronic low back pain due to facet joint syndrome were selected 
for RFD. The diagnosis was confirmed by gadolinium MRI and 
local anesthetic injection close to the zygapophysial symptomatic 
joints. Electrical stimulation of the medial branch nerve area 
with measurement of impedance was also performed in order to 
determine the proper site of intervention and to avoid motor nerve 
lesion. Clinical evaluation and assessment of pain by mean of a visual 
analog scale (VAS, 0-10) was performed before, one week, one month 
and six months after the RFD procedure.
Results: a total of 38 joints were treated in the 34 patients enrolled 
in the study. Baseline pain VAS was 8.8±1.1 while 3 months after RFD 
was 5.8±2.1 (p<0.0001, Mann-Whitney test). Only 14% of patients 
reported no improvement 3 months after RFD, while 24% of patients 
were still on analgesic drugs (compared with 100% before treatment). 
No side effects were reported.
Conclusion: lumbar medial branch neurotomy by means of RFD 
is an effective and safe procedure in reducing chronic back pain in 
patients with facet joint syndrome.

1305.6
Radiofrequency heat ablation and osteoplasty in the treatment 
of neoplastic osteolytic vertebral and pelvic localizations

S. Masala, F. Massari, D. A. Bartolucci, M. Mammucari, R. Fiori, A. 
Ursone, G. Simonetti; 
Diagnostic and Molecular Imaging, Interventional Radiology and 
Radiotherapy, University of Rome Tor Vergata, Rome, Italy.

Purpose: metastatic cancer is the most common malignant disease 
of the skeletal system. Traditionally, conventional fractionated 
external beam radiotherapy has been the treatment of choice. 
Recently, minimally invasive surgical techniques (MISS) have been 
added to the therapeutic armamentarium. The purpose of our study 
was to assess the effectiveness and safety of radiofrequency heat 
ablation and osteoplasty in the treatment of neoplastic vertebral 
compressive fractures (VCF) and pelvic osteolytic localization. The 
aim of radiofrequency heat ablation is to destroy the tumor tissue 
before bone stabilization through intralesional injection of cement.
Materials/Methods: we treated 47 patients with unremitting pain over 
spine and/or in pelvic region in absence of symptomatic spinal cord or 
roots compression and refractory to conventional therapeutic options 
such as radiation therapy, chemotherapy, surgery and use of analgesics.
Results: the method demonstrated swift pain relief associated 
with an evident augmentation in bone resistance, in absence of 
periprocedural complications.
Conclusion: the association of radiofrequency heat ablation and 
osteoplasty is an effective, simple and safe treatment of neoplastic 
vertebral compressive fractures and pelvic osteolytic lesions.

Free Paper Session 
Hepato-biliary intervention
1306.1
Percutaneous therapy of biliary complications after pediatric 
liver transplantation

C. Aytekin1, F. Boyvat1, A. Harman1, U. Özyer1, S. Sevmiş2, M. 
Haberal2; 
1Radiology, Başkent University Hospital, Ankara, Turkey, 2General 
Surgery, Başkent University Hospital, Ankara, Turkey.

Purpose: to evaluate the outcome of percutaneous therapy of biliary 
complications after pediatric liver transplantation.
Materials/Methods: between January 2001 and January 2008, 103 
pediatric liver transplantations were performed in our hospital. We treated 
percutaneously 26 pediatric liver transplant patients with biliary stricture 
(n=19) and leak (n=7). The average age of the patients was 7.6 years (range 1-17 
years). Strictures were classified as anastomotic (n=12) or multiple intrahepatic 
(n=7). Patients with leak were treated with percutaneous transhepatic biliary 
drainage. Balloon dilatation (high pressure or cutting balloons) and stent 
(plastic or metallic) placement were used to treat biliary strictures.
Results: initial clinical success was achieved in all patients. Massive 
hemobilia occurred in 1 patient due to arterial pseudoaneurysm and was 
treated with embolization. No major complications were seen in the other 
patients. The mean follow-up time was 20 months (range: 2-57 months). 
There was only one recurrence for leak. Two patients developed stricture 
after the leak healed. Four of 7 patients with multiple intrahepatic stricture 
and 4 of 12 patients with anastomotic stricture received one or more 
recurrent obstruction episode during follow-up. Percutaneous therapy 
was performed for recurrences. Recurrent leak and anastomotic strictures 
were successfully treated again with percutaneous methods. However, 2 
of 4 patients with recurrent multiple strictures underwent surgery.
Conclusion: in pediatric liver transplant patients with biliary complication, 
the outcome of percutaneous therapy is good in biliary leak and anastomotic 
stricture, but less encouraging in multiple intrahepatic strictures.

1306.2
Outcome of patients with biliary cast syndrome after liver 
transplantation: comparison between mechanical cast 
extraction vs. hydraulic extraction with Angiojet system

R. López-Benítez, G. Richter, P. Hallscheidt, G. Kauffmann, B. Radeleff; 
Radiodiagnostic, Heidelberg University, Heidelberg, Germany.

The Biliary Cast Syndrome (BCS) describes the presence of casts causing 
obstruction with its resultant sequelae of biliary infection, hepatocyte 
damage secondary to bile stasis and ductal damage. Twenty five patients 
with BCS and acute cholangitis after liver transplantation conformed the 
study group. Two different methods where compared: mechanical cast 
extraction (n=18) vs. hydraulic cast extraction (n=7) of biliary segments 
with a rheolytic device (Angiojet System). Patients in the mechanical 
extraction group clearly required more sessions before all the biliary 
casts where extracted or until a point where they remained technically 
irremovable as compared with the group of hydraulic extraction. 
This was traduced as a reduction in therapy duration. Complete cast 
extraction was obtained in 3 patients (16.6%) in the mechanical group vs. 
6 (85.7%) patients in the hydraulic group. Clinical success with recovery 
of liver function and normalization of biliary biochemical parameters 
were registered in 12 (66%) patients of the first group and 6 (85.7%) in the 
second one. Bilirubin returned to normal in 11 (61%) of the patients in the 
mechanical group vs. 6 (85%) in the hydraulic extraction method. Finally, 
patients in the first group developed significantly more pain during the 
intervention (Scale 3-4:6) requiring several doses of morphine analogs, 
whereas patients in the second group tolerated better the intervention 
(Scale 1-2:6).
Conclusion: hydraulic removal of casts in BCS results in a better 
outcome rates, reduction in therapeutic time and a significant 
reduction in transinterventional pain by the patients. Total costs 
should be discussed.
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1306.3
Treatment of benign post-operative biliary-enteric anastomotic 
strictures with a retrievable stent-graft

C. L. Bent, D. Low, S. Bhattacharya, T. Fotheringham; 
Radiology, The Royal London Hospital, London, United Kingdom.

Purpose: to evaluate clinical outcome of post-operative biliary-enteric 
anastomotic strictures following management with a retrievable biliary 
stent-graft.
Materials/Methods: six patients (5 female, 1 male) with a mean age of 
44 years (range: 35[[Unsupported Character - Codename &shy;]]-48 years) 
developed eight symptomatic post-operative biliary-enteric anastomotic 
strictures within 11-79 months post-surgery. All patients had benign 
strictures. Four underwent biliary surgery for benign disease. Access to the 
biliary system was obtained percutaneously. Initial balloon dilatation of the 
strictures gave poor results in two patients. Consequently, all patients were 
managed by placing a self-expanding biliary stent-graft (Niti-S, Pyramed) 
with a monofilament suture attached to the proximal end, facilitating stent-
graft retrieval after 4-8 weeks. Access was usually maintained during this 
period with a covering internal-external biliary drain.
Results: in all patients, stent-grafts were positioned across the anastomotic 
strictures successfully without complications (two patients each had two 
strictures). Retrieval of the stent-graft was successful in all patients with a 
maximum of 8 weeks indwell time. In the first patient, stent-grafts were 
removed endoscopically. The remainder was removed percutaneously. 
No complications were experienced on removal. Following treatment, 
all strictures were widely patent with no recurrence of obstructive biliary 
symptoms over the follow-up period of 2-24 months. Anastomotic patency 
was assessed by follow-up MRCP and serial liver function tests.
Conclusion: post-operative biliary-enteric anastomotic strictures are 
difficult to treat. Balloon dilatation is associated with suboptimal results. 
Treatment with a commercially-available biliary stent-graft, adapted for 
percutaneous retrieval after 4-8 weeks, has demonstrated excellent short-
term results with no recurrence of symptoms in the follow-up period.

1306.4
Percutaneous transhepatic pneumolithotripsy of difficult 
common bile duct calculi

O. Okhotnikov; 
Kursk State Medical University, Kursk, Russian Federation.

Purpose: to determine the safety and efficacy of common bile duct 
calculi treatment by pneumatic lithotripsy.
Materials/Methods: between 2005 and 2007, we have studied 40 
patients affected by common bile duct calculi where endoscopic 
management was unsuccessful due to different causes (giant 
calculi, plural stones, Bilrott-II stomach resection, bile-digestive 
anastomose). Every patient has been evaluated by US and 
percutaneous transhepatic cholangiogram through the transhepatic 
biliary drainage catheter was inserted by US and X-ray control for 
the relief of obstructive jaundice. Transhepatic approach into bile 
tree was created by sequential telescopic dilatation of primary bile 
drainage cannel from 8 Fr to 28 Fr in 5-6 days after cholangyostomy. 
Lithotripsy was used by pneumatic lithotripter through the working 
channel of rigid 28 Fr nephroscope. Antegrade lithotripsy was added 
by antegrade balloon papilloplastic or retrograde papillotomy.
Results: treatment was successful in all 40 patients. In 22 patients, 
lithotripsy was by one session, in 14 two sessions and in 4 tree 
once. Pneumatic lithotripter is high-powered equipment and stone 
hardness was not important. There was no hemorrhage during large 
size access formation and lithotripsy.
Conclusion: our experience confirms that even large size (28 Fr) 
transhepatic approach into bile tree can be free from complications 
due to severe execution of technique procedure. In cases where 
endoscopic management is unsuccessful, percutaneous transhepatic 
pneumatic lithotripsy can be used for managing bile calculi.

1306.5
ePTFE/FEP-covered metallic stents for palliation of malignant 
biliary disease: should we use an uncovered extension?

M. Krokidis1, A. Hatzidakis1, D. Tsetis1, I. Mouzas2, E. Kouroumalis2, N. 
Gourtsoyiannis1; 
1Radiology Department, University Hospital of Heraklion, University of 
Crete, Heraklion, Greece, 2Gastroenterology Department, University 
Hospital of Heraklion, University of Crete, Heraklion, Greece.

Purpose: to evaluate the influence of uncovered mesh extensions in 
the patency of ePTFE/FEP covered metallic stents in malignant biliary 
disease.
Materials/Methods: fifty patients (37-88 years old, mean 68.6), 36 
men and 24 women, all with malignant biliary obstruction, were 
comprised and followed-up in this study. Obstruction was due 
to pancreatic carcinoma in 18 cases, cholangiocarcinoma in 17, 
gastric carcinoma in 8, lymph node enlargement in 4 and papillary 
carcinoma in 3. All patients were treated with a fully covered ePTFE/
FEP metallic stent. In 24/50 patients, a proximal mesh metallic stent 
was additionally used as an extension (Group A), and in the remaining 
26/50 patients no extension was used (Group B).
Results: 30-day mortality rate was 18 and 22% for Groups A and B, 
respectively. Mean 6 and 12 month survival was 88 and 62% for Group A and 
80 and 56% for Group B. Mean 6 and 12 month primary patency was 88 and 
62% for Group A and 72 and 50% for Group B. Biopsy revealed in 3/26 (11.5%) 
Group B patients that obstruction was due to tumor overgrowth whereas 
no case of tumor overgrowth was noted in Group A patients. No case of 
obstruction due to tumor ingrowth was noted in neither of the groups.
Conclusion: the use of a mesh extension of ePTFE/FEP covered stents 
is feasible without complications. The presence of a proximal extension 
is likely that prevents from stent’s occlusion due to tumor overgrowth 
whereas the ePTFE/FEP coverage prevents from tumor ingrowth.

1306.6
Covered versus non-covered biliary stents in palliation of non-
primary malignant biliary obstruction: preliminary results of a 
prospective randomized trial

E. Dhondt1, P. Vanlangenhove1, K. De Keukeleire1, G. Van Maele2, L. 
Defreyne1; 
1Vascular and Interventional Radiology, University Hospital, Gent, 
Belgium, 2Medical Informatics, University Hospital, Gent, Belgium.

Purpose: to compare the patency rate of covered versus non-covered 
stents for palliation of non-primary malignant biliary obstruction.
Materials/Methods: between May 2002 and June 2006, 28 patients 
were included in a prospective randomised trial. Inclusion criteria were: 
obstructive icterus caused by metastatic disease, Karnovsky score of 50% 
or more and intention to (re-)start chemotherapy. Exclusion criteria were: 
previous surgical diversion or endoscopic drainage for more than 14 days. 
Patients were randomized into 2 groups receiving either covered stents 
(Viabil biliary endoprosthesis, Gore) or non-covered stents (ZA biliary 
stent, Cook).
Results: in the covered stent group (n=16), median survival was 4.6 weeks 
(range 0.1-35.1), with n=11 patients having biliary obstruction at time of 
death. In the non-covered stent group (n=12), median survival was 13.1 
weeks (range 0.3-45.3). Only one patient, who received a non-covered 
stent, is currently alive with no signs of biliary obstruction. N=7 patients 
had recurrent biliary obstruction at time of death. Ten (36%) patients of 
the whole study group died within 30 days after biliary stenting (n=7 
patients died in hospital, n=3 at home). Kaplan-Meier and Fisher Exact 
tests showed no statistical significant difference in survival and biliary 
patency between both groups (p=0.271 and p=1).
Conclusion: in secondary malignant biliary obstruction, patency rates of 
covered versus non-covered stents were not significantly different. Overall 
survival in both groups was lower than expected by the Karnovsky score.
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Free Paper Session 
Embolization - Experimental work
1307.1
The use of ethiodized oil as a capillary embolic agent for 
ablation in the rabbit kidney

A. Konya1, C. L Stephens2, K. C. Wright1; 
1Diagnostic Radiology Section of Interventional Radiology Unit 325, UT MD 
Aderson Cancer Center, Houston, TX, United States, 2Veterinary Medicine 
and Surgery, UT MD Aderson Cancer Center, Houston, TX, United States.

Purpose: to determine the efficacy of pure Ethiodol as a capillary 
embolization agent for tissue/tumor ablation with/without arterial 
occlusion in the rabbit kidney.
Materials/Methods: 27 normal kidneys were embolized with pure Ethiodol 
followed by arterial occlusion with 9:1 ethanol-Ethiodol-mixture (EEM) in 17. 
The kidneys were harvested from 10 minutes to 6 weeks. 17 additional kidneys 
inoculated with VX-2 carcinoma were treated 1-week after inoculation and 
followed up to 8-days. Pure Ethiodol was injected until capillary stasis was 
achieved and followed by no arterial occlusion in 6 (Group 1). Arterial occlusion 
was performed with EEM (n=5, Group 2) or tissue glue (n=6, Group 3).
Results: in the normal kidneys, injection of EEM resulted in complete 
and permanent arterial stasis in all kidneys. Histologically, the initial 
thrombosis of the large arteries was followed by ischemic coagulative 
necrosis by 24 hours. Without arterial occlusion, the arteriocapillary bed 
remained patent with mild lesions confined to glomeruli. In Group 1, 
arterial compartments were patent except for two kidneys. In Groups 2 
and 3, arterial occlusion was verified in all but one kidney (Group 3). In 
Group 2, complete parenchymal necrosis and no viable tumor was found 
in all but one kidney. In Group 3, 90-100% parenchymal necrosis with 
0-10% viable tumor remaining was found. Without arterial occlusion, focal 
parenchymal necrosis and largely viable tumors was demonstrated.
Conclusion: in the rabbit, pure Ethiodol embolization was efficacious for 
ablation in the kidney provided that capillary stasis was promptly followed 
by complete, contiguous, and permanent arterial occlusion.

1307.2
A preclinical study of the safety and efficacy of Occlusin™ 500 
artificial embolization device in sheep

R. J. Owen1, P. N. Nation2, R. Polakowski3, J. A. Biliske3, P. B. Tiege3, I. J. 
Griffith3; 
1Radiology and Diagnostic Imaging, University of Alberta, Edmonton, 
AB, Canada, 2Laboratory Medicine and Pathology, University of Alberta, 
Edmonton, AB, Canada, 3ViRexx Medical Corp., Edmonton, AB, Canada.

Purpose: this study evaluated the safety, effectiveness, biodegradation, 
and biocompatibility of Occlusin™ 500 Artificial Embolization Device (OCL 
500; ViRexx Medical Corp.) compared with Embosphere® Microspheres 
(BioSphere Medical Inc). OCL 500 consists of biodegradable poly (lactic-
co-glycolic acid) microspheres coated with type I bovine collagen.
Materials/Methods: unilateral uterine artery occlusion was carried out 
in 32 adult ewes randomly assigned for treatment with OCL 500 (100-300 
μm) or Embosphere® Microspheres (300-500 μm). All procedures were 
conducted under general anesthesia. Uterine arteries were embolized to 
effective stasis. There were no procedural-related complications. Animals 
were sacrificed 1, 3, and 6 months post procedure. A final cohort will be 
sacrificed at 12 months.
Results: autopsy and histology data are available for the 24 animals 
sacrificed through 6 months. Treated uterine arteries were effectively 
occluded at all time points. Embosphere® Microspheres were identified in 
the uterine (11/12), contralateral uterine (4/12), vaginal (7/12) and ovarian 
(1/12) arteries. OCL 500 microspheres were identified in the uterine 
(10/12) and contralateral uterine (1/12) arteries. No evidence of non-target 
embolization was seen. Embosphere® Microspheres were structurally 
unchanged through 6 months whereas the OCL 500 microspheres 
degraded with time. Further, the inner luminal wall in the OCL 500 treated 
arteries were apparently replaced by fibrous connective tissue. All uteri 
were viable without evidence of chronic ischemia.
Conclusion: OCL 500 is at least as effective as Embosphere® Microspheres 
as an embolic device in ewes. No device related issues or adverse events 
were observed with either product.

1307.3
Inflammatory tissue and foreign body reaction after 
embolization with the new spherical embolic agent 
EmbozeneTM and comparison with three other spherical 
embolic agents in the porcine liver

U. Stampfl1, S. Stampfl1, N. Bellemann1, B. Radeleff1, C. Sommer1, R. 
Lopez-Benitez1, H. Thierjung1, I. Berger2, G. M. Richter1; 
1Dep. Diagnostic Radiology, University Heidelberg, Heidelberg, 
Germany, 2Dep. Pathology, University Heidelberg, Heidelberg, Germany.

Purpose: to describe inflammatory and foreign body reactions after 
porcine liver embolization with the new spherical embolic agent 
Embozene™ and to compare it with Embosphere®, BeadBlock™, and 
Contour™ SE.
Materials/Methods: in 40 animals, superselective liver embolization was 
performed (four different spherical embolic agents, size classes 40-120 
μm, 100-300 μm, 500-700 μm, 700-900 μm, follow-up 4 or 12 weeks). 
Inflammatory reactions were evaluated using the Banff 97 classification. 
Extent of foreign body reactions was investigated applying a newly 
designed giant cell score.
Results: Banff scores and giant cell scores closely correlated. At 4 weeks, 
small Embosphere® particles had the highest Banff inflammation score. 
Comparison between 4 and 12 weeks results revealed a statistically higher 
Banff score for Embosphere® 100-300 μm after 4 weeks than after 12 
weeks (p=0.02). The giant cell score showed a pronounced foreign body 
reaction after embolization with smaller particle sizes, especially in small 
Embosphere® particles, which was higher compared with Embozene™, 
Contour™ SE and BeadBlock™ of the corresponding sizes (p<0.0001).
Conclusion: inflammatory and giant cell reactions after embolization 
procedures depend on the embolic material. The overall inflammatory 
reactions were low, but, pronounced in small Embosphere® particles at 
short-term follow-up. Accordingly, giant cells indicating a foreign body 
reaction were more frequent in small particle sizes, especially after 
embolization with small Embosphere® particles. Embozene™ showed 
good results underscoring its high biocompatibility.

1307.4
Vascular occlusion effects of endovascular radiofrequency 
wire electrode on rabbit renal artery: comparison with PVA 
embolization

D. Hwang; 
Radiology, Hangang Sacread Heart Hospital, Seoul, Republic of Korea.

Purpose: to prospectively evaluate the tissue reaction, the embolic 
effects and absorption of embolization effects of radiofrequency wire 
electrode method to compare with PVA embolization method on rabbit 
renal artery.
Materials/Methods: this experiment was performed in accordance with 
regulations on the animal care and experiments. New Zealand white 
rabbits were divided into two groups according to the materials (PVA 
diameter 150-250 um, 4 rabbits) and RF ablation (8 rabbits) by 0.018 inch 
Tefron coated platinum Mandril guide Wire, Cook, Bjaeverskov, Denmark) 
used for embolization of right renal artery. A rabbit from each group was 
sacrificed 3 days, 1 week, 2 weeks, 4 weeks after embolization. Gross and 
microscopic pathologic findings were examined with Hematoxylin and 
Eosin staining.
Results: gross pathologic findings were examined and swelling of 
embolized kidney was observed 3 days after embolization, whereas 
shrinkage of the kidney was consistently seen after 2weeks, with hard 
consistency and nodular spaces being noted. At the histologic analysis, 
the PVA particles makes incomplete obstruction of the arterial lumen and 
no vascularitis is noted at 3 days later. The RF ablation shows full layer 
necrosis with thrombus formation of after three days later. The 4 weeks 
later, PVA group shows no remarkable change and the RF group shows no 
remarkable change and the RF group reveal generalized destruction of 
architecture of artery with thrombolysis.
Conclusion: embolization of radiofrequency wire electrode is a good 
candidate for embolic method shows more cell destruction in rabbit in 
comparison with PVA particle. We need long term follow up and safety 
study of RF ablation method.
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1307.5
Doxorubicin eluting beads in a pig liver embolization model: 
drug distribution in tissue

J. Namur1, J. M. Millot1, M. Wassef2, J. J. Pelage3, A. Lewis4, A. 
Laurent5, M. Manfait1; 
1MeDyC UMR CNRS 6237, Reims, France, 2Pathology, Lariboisiere 
Hospital, Paris, France, 3Radiology, Ambroise Paré Hospital, Boulogne, 
France, 4Biocompatibles UK Ltd, Farnham, United Kingdom, 
5Interventional Neuroradiology, Lariboisiere Hospital, Paris, France.

Purpose: Chemoembolization with drug eluting beads (DEB) relies on the local 
delivery of high doses of the antineoplastic agent in embolized area. For the first 
time, we applied a mapping and quantification technique of the antineoplastic 
agent doxorubicin (DOX) to evaluate its distribution and concentration in the tissue 
surrounding the microsphere 28days and 90days after pig liver embolization.
Materials/Methods: Fifteen pigs underwent left lobe hepatic artery 
embolization with: group1: DEB 700-900µm +37.5mg DOX/mL DEB; 
group2: DEB 100-300µm +37.5mg DOX/mL DEB; group3: DEB 100-30µm 
+saline. Livers were sampled at 28days (3 pigs) or 90days (2 pigs) for each 
group. On liver histology sections, fluorescence emission spectra were 
recorded radially from the edge of the bead (n=206). Contributions of DOX 
and tissue to total fluorescence were assessed separately with reference 
spectra of each component. The tissular concentration of DOX (tissCDOX) 
was estimated with standard DOX collagen phantoms. The tissCDOX were 
compared statistically between time points and sizes.
Results: The tissCDOX reached 10-7 to 6.10-6 M around the beads, which are 
cytotoxic concentrations in vitro. DOX was present in the tissue surrounding 
the microspheres at both time points. The tissCDOX was significantly higher 
at D28 than D90. The tissCDOX was significantly higher with 700-900µm than 
100-300µm beads. Concentration profiles and maps will be presented.
Conclusion: Microspectrofluorimetry has demonstrated that DOX-DEB 
gives high tissular concentrations of drug at long distance from the bead 
over several months.
It should now be assessed how much drug is still retained inside the beads 
at these time points.

1307.6
TheraSphere-EX: next generation radioembolic device

R. J. Lewandowski, S. M. Ibrahim, K. T. Sato, R. K. Ryu, R. A. Omary, R. 
Salem; 
Radiology, Northwestern University, Chicago, IL, United States.

Purpose: the safety and efficacy of Y90 glass microspheres, a minimally 
embolic trans-arterial device, has been previously described. In cases of 
extensive tumor burden and/or marked hypervascularity, an increased 
radioembolic effect may be of theoretical benefit. This study evaluated 
the safety and efficacy of TheraSphere-EX (increased embolic load + 
decreased radiation effect).
Materials/Methods: patients with extensive tumor burden and/or 
marked hypervascularity of their liver tumors were treated. Target 
dose was 120 Gy. Baseline and post-treatment clinical, imaging and 
laboratory were obtained.
Results: 28 patients received 36 treatments as outpatients. The mean age 
was 64. The mean delivered radiation dose was 127 Gy. The mean increase 
in embolic load over what the patient would have received with the 
previous generation glass microsphere device and standard dosimetry 
models was 143% (33-433%), corresponding to an increase from 3.5 to 
7.3 million microspheres. Clinical symptoms were fatigue 50%, vague 
abdominal discomfort 46%, nausea/vomiting 14%. There were no grades 
3-4 bilirubin toxicities. Two gastroduodenal ulcers were observed at 1 
week and 6 weeks post-therapy. Early 1-3 months partial tumor responses 
were 79 and 59% by WHO and EASL respectively, and 29% per serum 
tumor markers (defined by 50% decrease from baseline).
Conclusion: the ideal radioembolic device has not been established. 
This study demonstrates the safety of this next generation device 
that has increased the embolic load and lowered the activity per 
microsphere, theoretically resulting in better tumor coverage. Further 
confirmatory studies are being enrolled.

Free Paper Session 
TIPS and portal vein interventions
1308.1
Tips and hepatic hencephalopathy: randomized controlled trial 
comparing 8 vs 10 mm covered stent-graft

P. Nardis1, F. Fanelli1, F. M. Salvatori1, F. Cerini2, O. Riggio2, P. 
Lucatelli1, R. Passariello1; 
1Radiological Sciences, University of Rome, Rome, Italy, 
2Gastroenterology, University of Rome, Rome, Italy.

Purpose: to report our preliminary results of randomized controlled trial 
comparing 8 vs 10 mm covered stent graft in TIPS, analyzing the efficacy 
and the hepatic hencephalopathy (HE) rate.
Materials/Methods: thirty-two consecutive patients with liver cirrhosis 
(age 55±9; 22 m, 10 f) were enrolled and randomized (age, sex, Child-Pugh 
class, previous episodes of HE) for TIPS with covered stent-graft (Viatorr-
WL Gore). Thirteen (n=13) patients were treated for bleeding varices 
and nineteen (n=19) for refractory ascites. Patients were divided in two 
different groups: one group received an 8 mm covered stent graft while in 
the other a 10 mm stent graft was implanted.
Results: PSG decreased in both groups after the procedure; however, the 
value was significantly higher in the group that received 8 mm stent graft 
(8.6±2.7 vs 6.2±2.3 mmHg; p=0.009). Mean follow-up was 13.2 mos. In the 
group with the small stent-graft, recurrence of ascites was observed in 
three cases while three patients presented persistence of varices at FU. 
Among the patients receiving a 10 mm stent-graft, only in one patient 
varices were observed at 1-month follow-up but no one presented 
refractory ascites. No further episodes of rebleeding occurred during the 
FU in both groups. In all cases with recurrent symptoms, no shunt stenosis 
or occlusion was observed at portography. The hepatic HE rate was similar 
in the two groups (7 vs 7).
Conclusion: following our preliminary results, TIPS performed with 
10 mm stent-graft seems to be the best compromise in terms of shunt 
efficacy and HE rate.

1308.2
The effect of polytetrafluoroethylene lined stents on survival 
after transjugular intrahepatic portosystemic shunt insertion

J. C. Sommerfeldt1, R. J. Owen2; 
1University of Alberta, Edmonton, AB, Canada, 2Department of Radiology 
and Diagnostic Imaging, University of Alberta, Edmonton, AB, Canada.

Purpose: transjugular intrahepatic portosystemic shunts (TIPS) 
are used to treat complications of portal hypertension. Recently 
developed polytetrafluoroethylene lined stents have been shown to 
have superior patency rates compared to bare metal stents, but their 
effect on survival remains unclear. In this study, survival in cohorts of 
patients who received bare and lined stents was compared.
Materials/Methods: patients who received TIPS between January 
2000 and August 2007 in Edmonton, Canada were included. Health 
records were retrospectively reviewed and patients were assigned 
to two groups: a bare stent and a lined stent group. Survival was 
assessed using multivariate Cox regression.
Results: 166 patients were identified; 3 were erroneously identified, 3 
received TIPS prior to the study period and 2 procedures were cancelled 
before the procedure was attempted. Of the 158 remaining patients, 125 
were assigned to the bare stent group and 33 to the lined stent group. 
In 16 patients a TIPS shunt could not be placed and these patients were 
assigned to the bare or lined group based on intention to treat. Primary 
patency rates at 90 days were 93.4 and 81.0% for lined and bare stents, 
respectively. Using multivariate Cox regression, independent predictors 
of worse survival were Child-Pugh class C (p=0.003), serum creatinine >85 
umol/L (median) (p=0.037) and emergency indication for TIPS (p=0.002). 
Stent type was not an independent predictor of survival (p=0.22).
Conclusion: stent type is not an independent predictor of survival. 
Emergency TIPS and indicators of severity of patient illness are 
predictors of survival.
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1308.3
Interventional portal venous recanalization procedures: 
technique, long term results and limitations

J. Kröger, A. Bartolomaeus, T. Heller, K. Hauenstein; 
Institute of Diagnostic and Interventional Radiology, University of 
Rostock, Rostock, Germany.

Purpose: to demonstrate indications, different techniques, results and 
limits of interventional recanalization methods in patients with portal 
venous thrombosis.
Materials/Methods: 1996-2007, a total of 36 patients (11-72 years; 21m, 
15f) with intra- and extrahepatic portal venous thrombosis underwent 
interventional recanalization. Localization, clinical symptoms, age and 
distension of occlusions were different. Indications for intervention were 
ischemic bowel lesions (2 patients), complications of portal hypertension 
(16), restricted liver function (4) and reaching the stage of operability 
(14). Portal venous thrombosis was caused by chronic pancreatitis 
(16), enterocolitis (6), postoperative complications (4), hematologic 
autoimmunity disorder (5) and cytostatics-induced liver damage in early 
infancy (3). Interventional procedures were performed with transjugular-
transvenous (34) or transhepatic and transjugular approach (2), via 
portocaval anastomosis (1) and via surgical placed mesenterial approach 
(1). Age of occlusions varied from 3 days to several years. Recanalization 
procedures were performed with mechanical fragmentation, thrombolysis, 
PTA, stent implantation and temporary TIPS placement.
Results: the procedure was technically performable and successful in 32 
out of 36 patients. Patency of recanalized portal vessels : 12 months 90%, 
24 months 81%, 5 years 70%. Major complications stopped intervention 
in 3 patients - liver rupture (1) and intrahepatic hematoma (2). Minor 
technical complications occurred in 5 patients.
Conclusion: combination of interventional methods allows recanalizing 
acute and chronic extra- and intrahepatic occlusions with high success 
rate. Transjugular approach can be combined with other portal venous 
access. Risk of complications requires exact indications and can be 
minimized with Dyna-CT and ultrasound guiding.

1308.4
TIPSS in acute and chronic Budd-Chiari syndrome: a single 
center experience

P. P. Goffette1, O. Ciccarelli2, Y. Horsmans3, J. P. Lerut2; 
1Vascular and Interventional Radiology, Cliniques Universitaires St-Luc, 
Brussels, Belgium, 2Transplant Surgery, Cliniques Universitaires St-Luc, 
Brussels, Belgium, 3Gastroenterology, Cliniques Universitaires St-Luc, 
Brussels, Belgium.

Purpose: to report the results of TIPSS as a treatment option in Budd-
Chiari syndrome (BCS).
Materials/Methods: from January 1993 to December 2007, TIPSS was 
performed in 461 patients including 13 patients (median age 36) suffering 
from BCS refractory to medical therapy. The BCS developed on a liver 
graft in 4. The median Child-Pugh score was 9.8 (±1.3). Six, five and two 
patients had respectively an acute, subacute and chronic courses of the 
disease. TIPSS was performed as a primary procedure in 11 patients, 
while 2 patients underwent TIPSS following failure to maintain patency 
of a stented hepatic vein. A direct transhepatic US-guided transportal-
transcaval TIPSS was created in 3 patients. TIPSS was established by using 
bare stents in 4 patients and PTFE-covered stents (Viatorr, Gore) in 9.
Results: TIPSS succeeded in all patients. The PSG was reduced from 23±5 
mmHg before to 9±2 after shunting. Refractory ascitis (n=13) and liver 
dysfunction (n=9) dramatically improved after TIPSS. During the follow-up 
(med. 30 Mo, 6-120), shunt dysfunction requiring reintervention occurred 
in 5 patients, including all (100%) with bare stent and one with covered 
stent (11%). The 1 year secondary patency rate was 100%. 5 among the 6 
patients initially considered for liver transplantation were withdrawn from 
the waiting list. 3 patients died from sepsis (n=2) and cerebral bleeding at, 
respectively, 1, 4 and 8 months.
Conclusion: TIPSS may be the definite treatment in patients with acute/
subacute BCS and could delay transplantation in chronic form. Stents-
grafts should be preferred as they provide improved long-term patency.

1308.5
Role of preoperative portal vein embolization before partial 
or extended hepatectomy in cirrhotic liver: a compared and 
retrospective study

G. E. Vallati1, G. Pizzi1, G. Vennarecci2, G. M. Ettorre2, L. Carpanese1, M. 
Crecco1; 
1Department of Interventional Radiology, IFO Istituto Regina Elena 
National Cancer Institute, Rome, Italy, 2Department of Abdominal 
Surgery and Organ Transplantation, Azienda Ospedaliera “S Camillo-
Forlanini”, Rome, Italy.

Purpose: to evaluate the effectiveness and efficacy of trans hepatic 
preoperative portal vein embolization (PVE) for leading future liver 
remnant (FLR) to hypertrophy, as compared to surgical portal vein ligation 
before partial or extended hepatectomy and to assess the effectiveness 
of indications to PVE.
Materials/Methods: a retrospective study of 47 pts who underwent 
partial and extended hepatectomy within 2004-2007 period was 
performed: 25 pts after PVE and 22 pts who did not previously undergo 
PVE. Both groups of patients were comprehensive of two homogeneous 
groups equally representative of patients with “healthy liver” and cirrhotic 
patients. The analysis results evaluated the biological, morphological and 
volumetrically changes showed after PVE and the post operative outcome 
and complications registered in the two groups of pts who underwent 
hepatectomy (with or without previous PVE).
Results: PVE technique was well tolerated and improved a FLR hypertrophy of 
almost 30% in the subsequent 4-6 weeks. In patients with “healthy liver”, PVE 
added real benefit in extended hepatectomy only. In cirrhotic liver patients, 
PVE effectively decreased the risk of extended hepatectomy (morbidity was 
of 36 vs 83%), showed a less hospital stay in Intensive Care Unit (6±3 days 
compared with 15±11 days ) and a whole hospital stay of 13±4 days compared 
with 30±15 days but did not show a valid FLR hypertrophy.
Conclusion: since cirrhotic liver patients do not show a valid FLR 
hypertrophy after PVE, the extended hepatectomy is contraindicated; 
therefore, PVE plays an important role in the selection of these patients.

1308.6
Liver focal fatty changes at US (FFC-US) after percutaneous 
intraportal transplantation of human pancreatic islet: 
correlation with clinical and histological parameters in a 
longitudinal study

M. Venturini, C. Losio, E. Angeli, P. Maffi, A. Secchi, A. Del Maschio; 
San Raffaele Scientific Institute, Milan, Italy.

Purpose: to assess liver parenchymal changes at ultrasound, particularly 
FFC-US, in type-1-diabetic patients, submitted to islet-after-kidney (IAK) 
transplantation or islet-transplant-alone (ITA) and correlate them with 
clinical and histological parameters.
Materials/Methods: FFC-US first detection, prevalence and duration 
were evaluated in 35 islet-transplanted patients. FFC-US were evaluated 
every 6 months either in 30 IAK or 5 ITA patients and retrospectively in full, 
partial and no function groups due to islet function based on C-peptide-
levels. In patients with preserved islet function, FFC-US-positive and 
FFC-US-negative patients were distinguished for C-peptide-levels. A liver 
biopsy was performed in patients with persistent FFC-US.
Results: FFC-US was found in 35.3% of patients, in 33.3% of IAK and 40% 
of ITA patients. First detection was at 6 months in 8 cases, at 12 months 
in 4 cases. Duration of FFC-US was more than 1 year in 8 cases, less in 4 
cases. FFC-US represented a reversible phenomenon, disappearing within 
1 year in all cases where islet exhaustion occurred. Focal steatosis was 
histologically found in 8/8 patients with persistent FFC-US. FFC-US were 
recorded in 22.2, 47.6 and 0% of patients of full, partial and no function 
groups, respectively. C-peptide-levels were significantly lower in FFC-US-
positive than in FFC-US-negative patients for the entire follow-up.
Conclusion: FFC-US (steatosis) was recorded in about one third of islet-
transplanted patients and more evident in case of islet partial function 
than full function. FFC-US could be probably the expression of some islets 
stressed in over-insulin-production due to lost function of other islets.
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Free Paper Session 
Vascular embolization 1
1309.1
Craniofacial arteriovenous malformation: results of transarterial 
NBCA embolization in the angioarchitectual classification

T. Yamada1, G. Kawakami1, A. Harada1, S. Watanabe2; 
1Radiology, Tokyo Rosai Hospital, Tokyo, Japan, 2Plastic surgery, Tokyo 
Rosai Hospital, Tokyo, Japan.

Purpose: to report results of transarterial NBCA embolization in the 
angioarchitectual classification of craniofacial AVM.
Materials/Methods: fifteen patients with craniofacial AVMs (ten facial, 
three auricular, one nasal, and one posterior cervical) were treated by NBCA 
embolization. On the DSA of 15 patients obtained before treatment, the 
angioarchitectual classification showed three arteriovenous fistulae (type 1), 
eight arteriolovenous fistulae (type 2) and four arteriolovenules fistulae (type 
3). The devascularized rate was evaluated as compared with contrast 3D-MRA 
undergone before and after treatment.
Results: initial devascularized rate showed 100% was three (type 1 two, type 
3 one), 99-80% was six (type 1 one, type 2 three, type 3 two), 79-60% was four 
(type 2 three, type 3 one), and <60% was two (type 2 two). In 9 patients, direct 
absolute ethanol injection was added to the residual nidus. Nine patients 
received repeat NBCA embolization during 3-24 months period after initial 
treatment. Final devascularized rate showed 100% was three (type 1 one, type 
2 one, type 3 one), 99-80% was six (type 1 one, type 2 three, type 3 two), 79-60% 
was four (type 1 one, type 2 two, type 3 one), and <60% was two (type 2 two) at 
mean 22 months follow-up. 80% or greater devascurized rate was obtained in 
9 of 15 patients. Three of 4 patients who had 79-60% devascularized rate after 
initial treatment was type 2. All patients with <60% devascularized rate were 
type 2.
Conclusion: NBCA embolization was effective for management of craniofacial 
AVM. Regarding type 2, the other combination therapy is recommended.

1309.2
Evaluation of the biological behaviour of embolic particles with 
histological workup

T. Rand1, A. Stadler2, U. Losert3, B. Kapeller3, J. Lammer2; 
1KH Hietzing, Vienna, Austria, 2Cardiovascular and Interventional 
Radiology, Medical University of Vienna, Vienna General Hospital, 
Vienna, Austria, 3Center for Biomedical Research, General Hospital, 
University of Vienna, Vienna, Austria.

Purpose: to evaluate the biological behaviour of individual embolic 
particles with histological work up.
Materials/Methods: in 15 sheep, kidneys were embolized with a total of 4 
sizes of 3 different embolic particles: 1) spherical PVA particles, 2) tris-acryl 
gelatine micropheres and 3) acrylamide PVA microspheres, each of them 
sizing 100-300, 300-500, 500-700 and 700-900 micron, respectively. 6 weeks 
after embolization of the first kidney, the second kidney was embolized 
and the animals then sacrificed. Angiography after embolization and 
histological workup after sacrification were performed. This resulted in 
a workup of 15 kidneys in an acute and 15 in a more chronic stage after 
embolization. In a total of 450 sections, the particles were evaluated 
regarding distribution, deformation, homogeneity, conglomeration, and 
adaption to the vessel wall. Further, the histological reaction was evaluated 
regarding size and distribution and type of necrosis and inflammation.
Results: spherical PVA particles revealed the highest grades for 
deformation and conglomeration. Histological rating showed the 
lowest amount of inflammation together with the highest amount 
of necrosis for tris-acryl gelatine micropheres and acrylamide PVA 
microspheres. The detailed statistical evaluation is under progress.
Conclusion: histological evaluation can reveal the biological properties 
and histological tissue reaction of embolic particles. Structure and form 
of particles play an essential role regarding their biological behaviour. 
Differences between individual particles are evident.

1309.3
Treatment of arterial steal syndrome in liver transplant 
recipients

F. Boyvat1, U. Özyer1, A. Harman1, C. Aytekin1, M. Haberal2; 
1Radiology, Baskent University, Ankara, Turkey, 2General Surgery, 
Baskent University, Ankara, Turkey.

Purpose: to describe the effect of splenic or gastroduodenal 
artery embolization in liver-transplant patients with arterial steal 
syndrome.
Materials/Methods: from February 2003 to February 2008, 20 liver 
transplant patients, fourteen men and six women, ranging in age from 3 
years to 52 years (mean 23 years) with graft ischemia were diagnosed based 
on clinical, laboratory, ultrasonographic, and angiographic findings. To 
determine diagnostic criteria, steal syndrome was defined as diminished 
hepatic arterial flow caused by a shift of hepatic arterial flow to splenic or 
gastroduodenal artery. Patients with established hepatic artery stenosis 
or thrombosis were excluded from this study. Treatment consisted of coil 
embolization of the mid-splenic (n=12), gastroduodenal artery (n=3), both 
mid-splenic and gastroduodenal artery (n=1) and embolization of mid-
splenic artery with Amplatz plug device (n=4). Biochemical parameters 
were checked at 1st, 7th and 30 days postprocedure.
Results: 19 patients improved clinically within 24 hours of the 
procedure with significant change in the biochemical and clinical 
parameters. No biochemical or clinical improvement was seen in one 
patient. Before treatment, mean ALT, AST, and total bilirubin levels 
were 148.05 U/L, 85.43 U/L and 6.77 U/L, respectively. Posttreatment 
1st day mean ALT, AST, and total bilirubin levels were 105.12 U/L, 56.92 
U/L, and 5.23 U/L, respectively.
Conclusion: untreated arterial steal syndrome may lead to serious 
complications. Conventional angiography has a critical role for the 
diagnosis and also treatment of arterial steal after liver transplant.

1309.4
Partial splenic embolization using n-butyl cyanoacrylate under 
MRXO system

J. Koizumi1, Y. Kawawa1, T. Kagawa2, S. Kojima2, N. Watanabe2, T. 
Hashimoto1, K. Myojin1, Y. Imai1; 
1Diagnostic Radiology, Tokai University, Isehara-City, Kanagawa-
Prefecture, Japan, 2Hepatology, Tokai University, Isehara-City, Japan.

Purpose: in order to perform precise partial splenic embolization 
(PSE) regardless of patient’s coagulopathy, we applied PSE using 
n-butyl cyanoacrylate (NBCA) mixed with iodized oil (Lipiodol) under 
the angiosuite combined with magnetic resonance (MR) imaging and 
computed tomography (CT) [MRXO] and evaluated the efficacy.
Materials/Methods: eleven patients (54-67, mean 59.0 y/o) with 
hypersplenism were included. Prior to PSE, splenic volume was measured 
semiautomatically on a workstation based on diffusion weighted (DW) 
imagings. After advancing a 4Fr. catheter into the splenic artery, splenic 
arterio-CT was performed to identify and exclude the gastric and 
pancreatic branches. Intrasplenic branches were embolized using NBCA 
(10-20 times dilution by Lipiodol for the first patient, 3-4 times for the 
subsequent ten patients) via a microcatheter. 50-80% of splenic infarction 
was aimed on DW images immediately after PSE. In one case with giant 
splenomegaly more than 1,000 mL, 30% of splenic infarction was aimed 
as a first procedure.
Results: technical success rate was 100%. Splenic infarction reached 
36.3-78.0% (mean 65.4%) and platelet counts were elevated to 
141.4-764.7% (mean 458.2%). In the first patient using 10-20 times-diluted 
NBCA, faint Lipiodol was detected in the caudate lobe of the liver without 
any substantial clinical problem. No serious complications occurred in any 
patient. Postembolization syndrome such as pain, fever, or leukocytosis 
seems to be comparable with PSE using gelatin sponge.
Conclusion: PSE using NBCA (3-4 times dilution) under MRXO seems to 
be safe and effective.
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1309.5
Intrahepatic arterial injuries in blunt liver trauma: extension of 
nonoperative management by means of transcatheter arterial 
embolization

R. Corso1, R. Vercelli1, C. Migliorisi2, M. Solcia1, A. Rampoldi1; 
1Interventional Radiology, Niguarda Hospital, Milan, Italy, 2Radiology, 
University of Milano-Bicocca, Milan, Italy.

Purpose: nonoperative management (NOM) has become the standard 
procedure for mild to moderate liver parenchymal trauma. In hemodynamically 
stable patients with persistent hepatic arterial bleeding, indication for 
emergency laparotomy is a controversial issue. We retrospectively evaluated 
transarterial embolization for patients with intrahepatic arterial bleeding 
accompanying blunt liver trauma.
Materials/Methods: from January 2000, nineteen patients with blunt liver 
trauma, hemodynamically stable or stable with on-going resuscitation, 
not eligible for surgery, who had no other involved intraabdominal organs 
requiring laparotomy, underwent transarterial hepatic embolization. 
Diagnosis of the liver trauma was assessed by abdominal contrast-
enhanced CT examination which identified grades 2 to 4 parenchymal 
damages (CT-based hepatic injury classification), hepatic vascular 
lesions and signs of active hemorrhage (“contrast blush”). In 89.5% of 
cases, transarterial embolization was performed with microcatheters in 
superselective technique using microcoils and/or embolic particles.
Results: in 15 cases we detected active arterial bleeding while in 4 cases 
bleeding was due to pseudoaneurisms. Small to moderate hemoperitoneum 
was the most common associated finding. Technical success was achieved 
in all cases. Transarterial embolization has been the only treatment required 
in both groups; especially surgical procedures were not necessary. No 
procedural complications were observed. In the follow-up period no signs of 
delayed hemorrhage were recorded, neither abscesses nor liver infarction.
Conclusion: in hemodynamically stable patients with blunt liver 
trauma associated with hepatic arterial bleeding, transcatheter arterial 
embolization is an effective technique because it achieves permanent 
hemostasis and can be used in selected cases as a valid extension to 
nonoperative management alternative to surgery.

1309.6
Treatment of intraosseous arteriovenous malformations by 
direct puncture embolization

N. Karunanithy, J. E. Jackson; 
Imperial College Healthcare NHS Trust, London, United Kingdom.

Purpose: to review the results of embolization of intraosseous 
arteriovenous malformations (AVMs) using a transosseous or retrograde 
venous approach.
Materials/Methods: I7 patients (M:F = 6:12; age range 6-56 years) with 
intraosseous AVMs associated with pain, cutaneous ulceration or bleeding 
were referred for treatment over a 15 year period. All embolization 
procedures were performed under general anaesthesia. In most 
individuals, embolization was performed by a percutaneous transosseous 
puncture. In a few patients, the positioning of a catheter at the optimal 
site for embolization within the bone was obtained via retrograde 
catheterization of a large draining vein. Control of venous outflow during 
embolization was obtained when possible using a tourniquet or occlusion 
balloon catheter. Embolization was performed using one or more of 
the following agents: Histoacryl® (n-Butyl-2 Cyanoacrylate), 3% sodium 
tetradecyl sulphate (STD) and absolute alcohol.
Results: a total of 25 embolization procedures were performed. 15/17 
patients had involvement of one bone: mandible (3), digit (3), tibia (3), 
radius (2), femur (2), scapula (1) and humerus (1). In 2/17 patients, two 
bones were involved: femur/tibia and femur/fibula. Complete obliteration 
of arteriovenous shunting was obtained in 15/17 individuals. Symptoms 
were well controlled in 13 patients following one embolization and in 3 
after two embolizations. One patient required three procedures to treat a 
proximal femoral AVM, two procedures to treat a distal femoral AVM and 
one procedure to treat a fibular AVM.
Conclusion: symptomatic intraosseous AVMs can be effectively managed 
by embolization using a percutaneous transosseous or retrograde venous 
approach.

Free Paper Session 
Abdominal and GI tract intervention
2001.1
Palliative treatment of malignant duodenal obstruction with self 

S. Athreya1, N. Barlow1, C. Seow2, I. Robertson1, R. Edwards1, J. Moss1; 
1Radiology, Gartnavel General Hospital, Glasgow, United Kingdom, 
2General Surgery, Gartnavel General Hospital, Glasgow, United Kingdom.

Purpose: malignant duodenal obstruction is a common finding in 
advanced upper gastrointestinal and pancreatic cancers. Aim of this 
study was to review a six year experience of treating this condition 
with self expanding metallic stents.
Materials/Methods: patient records were retrospectively retrieved 
from the radiology information system. The technical and clinical 
success rates were evaluated. The complications rates and the final 
outcome were analysed.
Results: a total of 85 duodenal stents were placed in 65 patients. The 
causes of duodenal obstruction were gastric cancer (n=26), pancreatic 
cancer (n=16), metastatic disease (n=10) and unknown cause (n=15). 
There were 37 male patients with age ranging from 31 to 93 years. 
The procedure was technically successful in 59 patients (88%) and 
clinically successful in 57 (85%). Twenty eight patients required 
further procedures, biliary stenting (13) and balloon dilatation of the 
stent (15). There were 3 perforations, 5 stents migrated and 9 stents 
were blocked due to tumour in-growth. Fifteen (23%) patients died 
within 30 days. The follow-up ranged from 15 days to 3 years and all 
patients were followed to death.
Conclusion: self expanding metallic stents are a simple effective 
palliative treatment for malignant duodenal obstruction.

2001.2
Radiologically inserted gastrostomy: changes in technique 
affecting outcome over an 11 year period

S. A. Latif1, M. Tapp1, I. McCafferty2, P. Riley2; 
1Radiology, West Midlands Radiology Rotation, Birmingham, United 
Kingdom, 2Radiology, University Hospital Birmingham, Birmingham, 
United Kingdom.

Purpose: the impression at our hospital trust is that the major 
morbidity and mortality of radiologically inserted gastrostomy (RIG) 
has reduced over time. This retrospective review was designed to 
assess the technical success and complication rates of RIG over the 
study period and to determine what factors have been responsible 
for the noticeable reduction in major complications.
Materials/Methods: all RIGs performed between March 1996 and 
September 2007 were retrospectively reviewed. Information about 
techniques, complications and success rates was gathered and 
analysed from the case notes. Changes in technique were assessed 
and the results compared with the largest meta-analysis in the 
medical literature.
Results: the total number of RIGs performed over the study period 
was 91. In the first four years, there was a higher major complication 
rate of 13% with a mortality rate of 3%. The technical success rate 
was 90%. These results were suboptimal when compared with the 
largest meta-analysis in the literature. Changes in technique over 
the following 7 years such as the use of gastropexy and limiting the 
procedures to performance by a few specialists has significantly 
reduced the major complication rate to 6% and the mortality to 0% 
whilst increasing the technical success rate to 97%.
Conclusion: changes in procedural techniques and protocols at our 
hospital trust over the last 11 years have led to a significant reduction 
in the major complication rate.
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2001.3
Treatment of malignant colonic obstructions by self-expandable 
stents: ten years retrospective study

M. A. De Gregorio1, A. Laborda1, A. Mainar1, E. Tejero2, J. Medrano1, M. 
Barrufet1, T. Higuera1, M. Maynar3; 
1GITMI, Zaragoza, Spain, 2HCU Lozano Blesa, Zaragoza, Spain, 3Instituto 
de Diagnostico y Terapeutica Minimamente Invasiva, Santa Cruz de 
Tenerife, Spain.

Purpose: to present our experience in the placement of self-expandable 
metallic stents in the management of colorectal malignant obstructions.
Materials/Methods: from January 1998 to December 2007, 467 
neoplastic patients undergoing colorectal stenting in the HCU Lozano 
Blesa (Zaragoza, Spain) were included in this study, 289 men (61.7%) and 
178 women (38.3%) with a mean age of 68.9±9.5 years. All procedures 
were performed under fluoroscopy only or fluoroscopy and endoscopy. 
Inclusion criteria were: total or partial colorectal obstruction of neoplasic 
origin. Exclusion criteria were: life expectancy <1 month. Time of 
procedure and radiation doses was recorded and technical and clinical 
success was evaluated.
Results: of 467 procedures, technical success was achieved in 432 patients 
(92.6%). 35 cases (7.4%) were considered as technical failure and referred 
to surgery. Mean procedure time was of 56.5 minutes (range 21-168) for 
the only fluoroscopy technique and of 46.1 minutes (range 24 -106) for the 
fluoroscopy-endoscopy technique. Total decompression was achieved in 
87.2% of the cases, 29 patients showed an important improvement and 11 
showed only a slight improvement. There were no significant differences 
in the parameters studied between the two techniques. Complications 
were recorded in 89 patients (19%), being the most important perforation 
(2.3%) and migration (7.8%).
Conclusion: treatment of colonic obstruction by stenting is a procedure 
which involves a long time of use of the interventional room and a 
considerable radiation dose. Nevertheless, the important clinical benefits 
observed and the improvement of quality of life for the patient could 
clearly justify the radiation risk and economical cost.

2001.4
Percutaneous endoscopic holmium laser lithotripsy for the 
management of complicated biliary calculi

A. Chamsuddin1, K. Ogan2, L. Nazzal1, L. Martin1, S. Panah1, B. Kang1, 
K. A. Healy2; 
1Interventional Radiology, Emory University, Decatur, GA, United States, 
2Urology, Emory University, Decatur, GA, United States.

Purpose: to evaluate our preliminary experience with holmium: YAG 
lithotripsy in the management of complicated biliary tract calculi.
Materials/Methods: 5 patients (3 men and 2 women), mean age 62 yrs 
(38-78), were referred for management of biliary calculi refractory to 
standard treatment. All patients had retained CBD stones (3-5 cm) for 
which they underwent prior ERCP with sphinterotomy and/or PTHC and 
failed attempt for stone extraction. All patients underwent PTHE stone 
manipulation. In four cases the holmium laser was used to fragment the 
stones, with the resulting fragments either flushed into the duodenum 
or basket extracted. In one case, multiple stones were small enough to 
basket extract with a tipless Nitonol basket laser lithotripsy.
Results: all patients were visually “stone-free” at the conclusion of one 
PTHE procedure. At a mean radiological follow up of 4.5 months (0.5-12), 
there was no evidence of stone recurrence. However, only 40% (2/5) 
patients were able to have their biliary drains removed by last follow up, 
and both had prior orthotopic liver transplantation. Hospital stay ranged 
from 1 to 7 nights (median 1). There were no major or minor intraoperative 
or perioperative complications. However, one patient with a history of 
recurrent cholangitis was readmitted four weeks following surgery, and 
eventually died of cholangitis and subsequent sepsis. A second patient 
coded during follow up cholangiography two weeks postoperatively 
from narcosis. He recovered uneventfully without adverse sequelae.
Conclusion: percutaneous endoscopic holmium laser lithotripsy is an 
effective minimally invasive treatment option for complex biliary calculi 
unsuccessfully treated with traditional modalities.

2001.5
Colo-rectal self expandable stents in benign and malignant 
stenoses: experience in 20 patients

M. Salvetti, M. Zilocchi, L. Colombo, F. Gallino, M. Milella, G. Cozzi; 
Istituto Nazionale Tumori, Milan, Italy.

Purpose: our aim was to evaluate the clinical efficacy and associated 
morbidity of the use of self-expandable metallic stents to relieve 
malignant or cicatricial colorectal obstruction.
Materials/Methods: all cases of colonic stent insertion occurring 
between January 2001 and December 2007 at I.N.T. of Milan were 
reviewed. Placement of the stent was always performed without 
need of sedation and under fluoroscopic control alone, in 20 
patients: 13 with malignant obstruction, either before surgery (n=1) 
or for definitive palliation (n=12). In 7 patients, the stent was inserted 
to recanalize colorectal lumen in post surgical or post radiotherapy 
inoperable cicatricial stenoses, not responding to balloon dilation. 
Obstruction was located in the rectum, including rectosigmoid 
junction in 18/20 cases and in the sigmoid colon (2 cases). Range of 
length of the stenoses was 2-12 cm.
Results: stent placement was technically successful in all patients. 
2/20 patients required a second stent to bypass the stenoses: 1 for 
malpositioning of the stent and the second in order to cover a long 
stricture. Recanalization was obtained in all patients. Complication 
consisted in two recto-vescical fistulas, respectively, 3 and 15 months 
after stent insertion, both in the benign group.
Conclusion: stenting is effective in providing colo-rectal patency 
(median follow-up, 7.5 months) and it should be considered as a 
first-line palliation for inoperable malignant strictures and as “bridge 
to surgery” in critically occluded patients. Moreover, it should be 
considered a potential treatment of selected benign strictures. The 
procedure is minimally invasive and complication rate is low.

2001.6
Incidence and cause of PEG procedures

E. K. Lang1, A. Patra2, E. Rudman1; 
1Department of Radiology, Suny Downstate Medical Center, Brooklyn, 
New York, NY, United States, 2Department of Radiology, Johns Hopkins 
Medical Institutions, Baltimore, MD, United States.

Purpose: identify incidence and causes for complications of PEG.
Materials/Methods: 386 patients, 27-96 years age, 218 male, 168 
female, 214 of these nursing home care patients, received PEG tube 
2003-2007 in 4 institutions: SUNY Downstate Medical Center, Tulane 
University Hospital, Kings County Hospital, and Johns Hopkins 
Medical Institutions. Fluoroscopic and ultrasound guidance were 
used. Standard technique anterior abdominal approach, with fixation 
of stomach to anterior abdominal wall with Mueller clips.
Results: 12 major and 56 remediable minor complications. Major 
complications were: injury left liver lobe (2), spleen (1), pleura and 
lung (2), misplaced PEG balloon in colon (3), in lesser sac (3), in 
jejunum (1); minor complications were misplaced PEG balloon in 
pregastric space (7), misplaced Mueller clips in anterior abdominal 
wall (9), mesentery (4), pancreas (4), colon (4), posterior stomach 
wall (11), pyloric obstruction by balloon (4) failed fixation anterior 
abdominal wall (13).
Conclusion: anterior stomach wall must be fixed to anterior 
abdominal wall by Mueller clips. Entry into stomach and position of 
peg confirmed by contrast injection. Liver, spleen colon, and pleural 
deflections must be identified, prior to choosing tract.
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Free Paper Session 
Vascular embolization 2
2002.1
Clinical outcome of endovascular occlusion of the celiac trunc

P. Waldenberger1, N. Bendix2, J. Mair1, T. Tauscher3, B. Glodny2; 
1Dept. of Diagnostic and Interventional Radiology, Hospital of 
“Barmherzige Schwestern”, Linz, Austria, 2Dept. of Radiology, Medical 
University Innsbruck, Innsbruck, Austria, 3Dept. of Vascular Surgery, 
Medical University Innsbruck, Innsbruck, Austria.

Purpose: endovascular occlusion of the celiac artery can be performed along 
with occlusion of a celiac trunk aneurysm or stenting of a thoracoabdominal 
aortic aneurysm to prevent a type II endoleak. The aim of this study was to 
examine the technical details, clinical course, and outcome of this procedure 
based on a special group of patients.
Materials/Methods: this retrospective study included 11 patients who 
underwent endovascular occlusion of the celiac artery between 1998 
and 2007 (female/male=1:4, mean age, 62.5±9.8 years). There were five 
aneurysms of the celiac artery, three cases of thoracoabdominal aortic 
aneurysms and two cases of dissecting thoracoabdominal aortic aneurysms, 
and one mycotic pseudoaneurysm of the aorta. The mean follow-up period 
was 21.4±29.1 months.
Results: the celiac artery was successfully occluded in all cases along with 
exclusion of the celiac artery aneurysm or thoracoabdominal aortic aneurysm, 
respectively. The pancreaticoduodenal arteries were the main collateral 
pathways, but other anastomoses and, especially, vascular variations of the 
celiac artery and its territory were also significant. In one patient, abdominal 
angina was treated by percutaneous angioplasty and stenting of the superior 
mesenteric artery. One patient with Type III endoleak was treated with a third 
endograft successfully.
Conclusion: endovascular occlusion of the celiac artery is both safe and 
feasible. Some vascular variations may make occlusion of the celiac trunk 
impossible. Liver function disorder is a relative contraindication for this 
procedure.

2002.2
Empiric embolization of the LGA or GDA to control massive 
upper gastrointestinal hemorrhage

A. I. Bloom1, Y. Azraq2, A. Verstandig3, A. Klimov1; 
1Interventional Radiology, Hadassah University Medical Center, 
Jerusalem, Israel, 2Radiology, Hadassah University Medical Center, 
Jerusalem, Israel, 3Interventional Radiology, Sharei Zedek Medical 
Center, Jerusalem, Israel.

Purpose: massive upper gastrointestinal arterial hemorrhage (UGIH) resistant 
to endoscopic therapy is associated with significant mortality. We report our 
experience with empiric embolization of left gastric (LGA) or gastroduodenal 
arteries (GDA) despite negative angiography.
Materials/Methods: this is a retrospective study over a 10 year period, 
of 36 consecutive patients, 23 males, 13 females, aged 8-89, mean 63.9 
years. Patients underwent angiography after failed endoscopy to control 
massive UGIH. The suspected causes of hemorrhage were duodenal ulcer 
(n=9), tumor (n=8), gastric ulcer (n=5), gastritis/erosions (n=2), Mallory 
Weiss tear (n=1), and others (n=11). Empiric coil embolization of the 
artery(s) in the territory suspected to be the source of hemorrhage, based 
on endoscopy, was performed even when angiography was negative. 
Measured outcomes were cessation of hemorrhage and 30 day survival. 
All complications were reported.
Results: forty vessels were embolized. Endoscopy was positive in 23/36 
patients (64%) and treatment was attempted. Angiography was performed 
in all 36 patients due to ongoing hemorrhage. A bleeding source was seen 
in 19/36 (52.7%) and was embolized (group 1). Seventeen patients (47.3%) 
underwent empiric embolization (group 2) of the LGA (47%), GDA (29.4%) 
or both (23.5%). Hemorrhage was controlled successfully in 18/19 patients 
(95%) in group 1 and in 13/17 patients (76%) in group 2. The overall 30 
day mortality was 7/36 (19%). In 5/7, the cause was ongoing hemorrhage. 
There were no major procedural complications.
Conclusion: empiric embolization of the GDA/LGA appears to be safe and 
effective. Major surgery may be avoided and survival improved.

2002.3
Pulmonary arteriovenous malformations: safety and efficacy of 
the Amplatzer vascular plug

L. Letourneau-Guillon1, L. M. Boucher2, G. Soulez1, M. E. Faughnan3, 
M. F. Giroux1, V. L. Oliva1, V. Prabhudesai4, J. Dubois5, E. Therasse1; 
1Department of Radiology, University of Montreal Hospital (CHUM), 
Montreal, QC, Canada, 2Department of Radiology, University of Toronto, 
Toronto, ON, Canada, 3Division of Respiratory Medicine, St. Michael’s 
Hospital, University of Toronto, Toronto, ON, Canada, 4Department of 
Radiology, St. Michael’s Hospital, University of Toronto, Toronto, ON, Canada, 
5Department of Radiology, Sainte-Justine Hospital, Montreal, QC, Canada.

Purpose: to evaluate the safety and efficacy of the Amplatzer Vascular Plug (AVP) 
for percutaneous closure of pulmonary arteriovenous malformations (PAVMs).
Materials/Methods: between December 2005 and October 2007, 13 
consecutive patients had 29 PAVMs treated by embolotherapy (3 men, 
10 women, median age; 52 years old). Nine patients (69%) had hereditary 
hemorrhagic telangiectsia. Five patients (38%) had prior neurological 
complications from their PAVMs. The PAVM feeding arteries were embolized 
in all cases. PAVM reperfusion was defined as presence of vascular flow 
through the embolized PAVM feeding artery on pulmonary angiography or 
absence of complete disappearance of the aneurismal sac and draining vein 
on thoracic CT, the latter routinely done one year after treatment.
Results: twenty-one AVPs were used to close 20 feeding arteries in 19 PAVMs. 
One feeding artery necessitated deployment of 2 AVPs to achieve closure. All 
attempts at PAVM closure were initially successful. The median diameter of 
feeding arteries treated by AVP was 5 mm (SD 1.8) and median AVP diameter 
was 8 mm (SD 2.9). No immediate procedure related complication was 
observed. At median clinical follow-up of 116 days (range 39-706 days), all 
patients are alive without new PAVM-related complications. Follow-up CT or 
angiography, achieved in 8 patients (9 PAVMs treated by AVP), demonstrated 
one case of reperfusion. In the remaining 5 patients awaiting one year CT 
follow-up, oxygen shunt estimation was improved at early follow-up.
Conclusion: Amplatzer Vascular Plugs are safe and effective in the closure 
of PAVMs. Preliminary data suggest a low reperfusion rate.

2002.4
Endovascular management of arterial injury after elective 
orthopedic surgery: a single-centre experience

R. Kickuth, K. Ludwig, H. Hoppe, J. Triller; 
Interventional Radiology, Inselspital/University of Bern, Bern, 
Switzerland.

Purpose: to evaluate the safety and efficacy of selective and superselective 
catheter therapy to treat serious arterial damage associated with 
orthopedic surgery of the pelvis, the hip joint, the femur, and the knee.
Materials/Methods: between 1989 and 2007, 20 consecutive patients with 
arterial damage following orthopedic surgery (10 females, 10 males; mean 
age, 65 years; age range, 21-85 years) were angiographically explored. Nine 
patients were hemodynamically unstable. Initial orthopedic procedures 
were total hip prosthesis (7); revision of total hip prosthesis (4); total knee 
prosthesis (4); revision of acetabular cup prosthesis (1); iliac crest internal 
fixation (1); and gamma-nailing, nail-plate fixation or intramedullary 
nailing (3).
Results: angiography showed pseudoaneurysms (12), vascular lacerations 
with active extravasation (6), and arteriovenous fistulas with extravasation 
(2). After angiographic documentation of serious arterial injury, 18 patients 
were treated with a single or coaxial catheter technique in combination 
with coils alone, coils and PVA particles, coils and Gelfoam pledgets, 
Gelfoam pledgets, or balloon occlusion with isobutyl cyanoacrylate and 
coils. Two patients underwent covered stent implantation. In all 20 patients, 
bleeding could be effectively controlled with immediate circulatory 
stabilization (100%). Clinical success attributed to catheter therapy alone 
was documented in 17/20 patients (85%). Major complications included 
death, pulmonary embolism, and postprocedural hematoma.
Conclusion: selective and superselective catheter therapy may be used 
for effective, minimally invasive management of relatively rare, but 
potentially life-threatening vascular complications following elective 
orthopedic surgery.
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2002.5
Transcatheter embolization of pseudoaneurysms in visceral and 
peripheral arteries

T. Tokuda1, N. Tanigawa1, Y. Shomura1, S. Kariya1, H. Kojima1, S. 
Sawada1, A. Komemushi2, J. Terada1; 
1Radiology, Kansai Medical University, Hirakata, Japan, 2Radiology, 
Kansai Medical University Takii Hospital, Osaka, Japan.

Purpose: to evaluate the clinical efficacy of transcatheter arterial 
embolization for pseudoaneurysms of visceral and peripheral arteries.
Materials/Methods: from November 2000 to September 2007, 25 (15 
men and 10 women with an average age of 62.0±14.7 years) patients 
with 26 pseudoaneurysms were treated by transcatheter embolization 
of visceral and peripheral arteries at our affiliated hospitals. The 
location of the 26 pseudoaneurysms was as follows: right hepatic 
artery (n=6), common hepatic artery (n=1), gastroduodenal artery 
(n=2), pancreatic arcade (n=5), splenic artery (n=2), renal artery (n=3), 
external iliac artery (n=1), internal iliac artery (n=1), internal thoracic 
artery (n=1), anterior tibial artery (n=1), left gastric artery (n=1), 
bronchial artery (n=1) and brachial artery (n=1).
Results: the technical success rate was 96.2% (25/26 cases). Of the 25 
successful cases, rebleeding was seen in one case, and hemostasis was 
achieved by additional embolization. As to embolization methods, 
only isolation was performed in 19 cases, isolation and packing were 
performed in 5 cases and only packing was performed in 1 case. With 
regard to embolic agents, only coils were used in 8 cases, only NBCA 
was used in 11 cases, both coils and NBCA were used in 4 cases, both 
coils and gelatin sponge were used in 1 case, and only gelatin sponge 
was used in 2 cases. Microcatheter was placed distal to the aneurysm 
in all cases for which only coils were used as embolic agents.
Conclusion: in the treatment of pseudoaneurysms, transcatheter 
embolization is a safe and effective technique.

2002.6
Diffuse pulmonary arteriovenous malformations in hereditary 
hemorrhagic telangiectasia: long-term results of embolization 
according to the extent of lung involvement

J. P. Pelage, S. Binsse, T. Chinet, J. Roume, A. Beauchet, P. Lacombe; 
Radiology, Hopital Ambroise Paré, Boulogne, France.

Purpose: to evaluate the clinical and morphological results of 
embolization for diffuse pulmonary arteriovenous malformations 
(PAVMs).
Materials/Methods: retrospective analysis of HHT patients with 
diffuse PAVMs (group 1: PAVMs supplied by all subsegmental arteries 
of at least one lobe and group 2: PAVMs supplied by all segmental 
arteries of at least one lobe) treated with embolization. Demographics, 
clinical presentation, number and characteristics of PAVMs, number 
of procedures and coils were recorded. After embolization, clinical 
and morphological results were evaluated.
Results: 36 (19 and 17 patients in groups 1 and 2, respectively) patients 
(mean age 36 years) were treated. Neurological events were reported in 
44% of patients before embolization. PAVMs were simple or complex in 
32 and 4 patients, respectively. In two cases, a thrombus was found within 
the aneurysm. The feeding artery was >3 mm in 361 PAVMs and ≤3 mm in 
972 PAVMs. A total of 576 PAVMs were embolized in 66 sessions using 1051 
coils. Immediate complications included TIA (1 case), sudden deafness (1 
case) and proximal migration of coils (2 cases). The mean follow-up after 
embolization was 44 months. In five patients (14%), recanalization of 
PAVMs was detected on CT and embolization was repeated.
Conclusion: morphological results of embolization for diffuse 
PAVMs were similar to those reported for localized PAVMs. In both 
groups, clinical results were related to the number of lobes involved 
and, when only one lobe was involved, results were similar to those 
reported in patients with localized PAVMs.

Free Paper Session 
Experimental work in IR
2003.1
A novel optional vena cava filter with disengaging centering 
struts: retrieval in an animal model

H. Hoppe1, T. J. Beyer2, W. Park3, B. T. Uchida4, D. Pavcnik4, F. S. Keller4, 
J. A. Kaufman4; 
1Radiology, University Hospital Bern, Bern, Switzerland, 2AngioDynamics 
Inc., Queensbury, NY, United States, 3Department of Diagnostic Radiology, 
Yeungnam University, Daegu, Republic of Korea, 4Dotter Institute, OHSU, 
Portland, OR, United States.

Purpose: a novel optional inferior vena cava (IVC) filter prototype was 
evaluated for safety and long-term retrievability in an animal model.
Materials/Methods: this filter (AngioDynamics Inc., Queensbury, NY) was 
designed as jugular and femoral delivery via a single delivery system, 6-F 
deployment catheter system, filtering efficiency, self-centering design, non-
migrating with stable fixation, and minimal wall damage upon retrieval. In 
addition to anchoring and filtering struts, this filter has four centering struts 
that have the ability to disengage from the filtering cone portion and thereby 
allowing the legs to slide out of endothelial growth. Six filters were placed in 
three sheep, two filters in each sheep. Filters were assessed for ease of delivery, 
filter tilt, filter migration, patency, success of retrieval, and filter fractures. Post 
filter retrieval histopathology of the IVC was performed to assess for possible 
wall injury and foreign body response.
Results: filter retrieval was successful up to 27 weeks. There was no 
substantial filter tilt or migration and no evidence of clinically significant 
damage to the IVC wall. However, mild inferior IVC narrowing at filter 
contact points became apparent in all animals. Neointimal proliferation 
was dependant on filter implantation time, increasing with time.
Conclusion: due to a novel filter design with centering struts, this filter design 
may overcome the shortcomings in currently approved devices, namely long-
term irretrievability, the disability to self center, migration risk, vessel occlusion 
due to poor clot capturing characteristics and vessel perforation.

2003.2
Irinotecan concentration in chemoembolization beads: comparison 
after 2 hours and 24 hours of loading by microspectroscopy

J. Namur1, J. P. Pelage2, M. Wassef3, A. L. Lewis4, H. Dinca1, M. T. 
Baylatry5, M. Manfait1, A. Laurent6; 
1MeDyC UMR CNRS 6237, Reims, France, 2Radiology, Ambroise Pare 
Hospital, Boulogne, France, 3Pathology, Lariboisiere Hospital, Paris, 
France, 4Biocompatibles UK Ltd, Farnham, United Kingdom, 5Pharmacy, 
Saint-Antoine Hospital, Paris, France, 6Interventional Neuroradiology, 
Lariboisiere Hospital, Paris, France.

Purpose: drug eluting beads are being proposed in TACE procedures with the 
advantage of time-controlled delivery of the drug. We have shown previously that 
infrared microspectroscopy (IR-MS) allows the assessment of drug concentration 
inside the microsphere both in vitro and in vivo after embolization (CIRSE-2007, 
Namur). Before applying the technique in vivo, IR-MS was validated for irinotecan 
(CPT11) quantification in drug eluting beads in vitro and applied to determine 
CPT11 concentration after 2 hours and 24 hours loading.
Materials/Methods: the campthotecin irinotecan (CPT11) was loaded at 
5 doses in a polyvinyl alcohol embolization microsphere modified with 
sulphonate groups (DC-BeadsTM, 100-300 µm, Biocompatibles UK Ltd): 50, 25, 
12.5, 5 and 0 mg/mL beads. Thin bead sections were adhered to Zinc Selenide 
slides and analyzed with IR-MS (Spotlight, Perkin-Elmer). Absorbance was 
measured on CPT11 characteristic bands and correlated to CPT11 dose. IR-MS 
was then applied to determine and compare drug content in beads after 2 
hours and 24 hours loading at target dose 50 mg/mL.
Results: absorbance and CPT11 dose were very well correlated on 4 CPT11 
bands (Spearman coefficients Rho>0.900). CPT11 concentration was 
homogeneous between beads of the same dose. Drug concentration as 
estimated with IR-MS was, respectively, 77±12 and 104±4% of target dose 
after 2 hours and 24 hours of loading (p<0.0001 MW).
Conclusion: IR-MS is a valid method for the quantification of CPT11 
inside the beads in vitro. For a 50 mg/mL dose, 77% of CPT11 loading in 
chemoembolization microspheres is achieved within 2 hours. The technique 
should now be applied for drug dosage in vivo after embolization.
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2003.3
Bioprosthetic device for patent foramen ovale closure in a swine 
model

D. Pavcnik1, K. Tekolve2, B. Uchida1, M. Arnol Pavcnik3, F. S. Keller1, J. 
Rosch1; 
1Dotter Interventional Institute, Portland, OR, United States, 2Cook 
Medical, Indiana, IN, United States, 3Clinical center, Ljubljana, Slovenia.

Purpose: to evaluate effectiveness and safety of a small intestinal 
submucosa (SIS) covered device for the closure of PFO in swine.
Materials/Methods: 12 piglets with PFO were used for in vivo testing 
of H ring device (HRD) consisting of a flexible SIS covered ring and an 
anchor. Nine acute animals were used to test HRD for deployment, 
stability, effectiveness of immediate shunt closure, and device 
repositioning and retrievability prior to or after its detachment. To 
asses the transcatheter retrievability, four devices were deployed and 
embolized into the RA (n=2) and LA (n=2). The efficacy of the device 
was recorded by angiocardiography. ECG was recorded before and 
after PFO closure. Three of the 12 animals were followed for 6 weeks 
(n=1), 12 weeks (n=1) and 16 weeks (n=1).
Results: successful device implantation was achieved in all animals, and 
no shunting of contrast media was observed in11 PFOs. The device was 
easily placed and retrieved prior to detachment in the nine animals used 
for acute studies. None of the 17 mm HRDs spontaneously embolized on 
release or on follow up. Four HRDs that were embolized intentionally were 
easily retrieved from the RV (n=2) and abdominal aorta (n=2) using a snare 
or biopsy forceps. Evaluation of the three long-term animals showed that 
devices were well incorporated in the atrial septum with complete shunt 
closure. The HRDs were covered on each side by endocardium. The SIS 
completely remodelled with endothelial cells and fibrocytes.
Conclusion: PFO closure with bioprosthetic HRD is feasible, safe, and 
effective in swine.

2003.4
Aortic arch endovascular reconstruction by retrograde 
fenestration in situ: experimental study on swine

F. Numan1, H. Arbatli2, W. Bruzsewski3; 
1Radiology/Interventional Radiology, Istanbul University Cerrahpasa 
Medical Faculty, Istanbul, Turkey, 2Cardiovascular Surgery, Memorial 
Hospital Istanbul, Istanbul, Turkey, 3Endovascular Innovations, 
Medtronic CardioVascular, Santa Rosa, CA, United States.

Purpose: the mortality and morbidity of aortic arch procedures are 
unacceptably high due to comorbidites of the subjected patients or 
sometimes due to the acuteness of the pathology. The aim of this 
experimental study is to evaluate the concept of endovascular repair with 
cerebral circulatory support which was generated by our team.
Materials/Methods: eight pigs were used for the study. A 10 mm Dacron 
graft was anastomosed to the infrarenal aorta in an end-to-side fashion 
via retroperitoneal route. Right femoral artery to right distal carotid artery 
bypass circuit was achieved in order to support the cerebral circulation 
during the stent-graft deployment, fenestration and conduit fixation 
procedures. Commercially available Valiant stent-grafts, balloon-centered 
needle catheters, radio-frequency plasma electrodes, covered stents and 
dilatation balloons were used.
Results: total arch reconstruction was achieved in five animals by 
implanting two conduits in the brachiocephalic trunk and the left 
subclavian artery. The left subclavian artery could not be passed in three 
animals due to sharp angulation which is characteristic of the pig anatomy. 
Conduit implantation and fixation was done successfully in all fenestrated 
sites of the stent-graft.
Conclusion: endovascular repair of the aortic arch using the cerebral 
circulatory support system seems to be a feasible approach in an animal 
model. Development of specific conduits and stent-grafts will definitely 
make this procedure safe and simple. Further studies are required in order 
to apply this therapeutic approach clinically.

2003.5
A novel non-thermal tumor ablation: irreversible 
electroporation (IE) in a swine liver

E. W. Lee, S. T. Kee, C. T. Loh, V. E. Prieto, J. D. Grant; 
Radiology, UCLA Medical Center, Los Angeles, CA, United States.

Purpose: to evaluate radiographic (CT/MR/US) and histopathological 
findings of IE to validate its tissue ablative effect.
Materials/Methods: 11 Yorkshire pigs underwent US-guided IE of the 
liver (a total of 32 lesions) and were followed up to 14 days using US/MR/
CT. The radiographic findings were correlated with pathological findings 
to evaluate IE-induced apoptosis and to evaluate the structure preserving 
effects of IE.
Results: the mean maximum diameter of the lesions was 34.3±7.2 mm 
in 30.25 sec (no significant difference (p=0.662) between US and gross 
measurements). After 14 days, markedly smaller lesions on pathologic 
measurement were noted (7.3±2.2 mm, p<0.001). Variable pulse lengths 
(20-100 µsec) had no significant change to the zone of ablation. Contrast-
enhanced CT and MR (T1W-VIBE/post-contrast T1/GRE) showed well-
marginated hypodensity with delayed peripheral enhancement in the 
ablated area. Vascular preservation is shown with a contrast-filled patent 
vessel in the middle of the lesion. DWI/ADC showed restricted diffusion in 
the lesions. No size difference (p=0.335) was found between MR/CT and 
gross measurement. Immunostaining staining (H&E, Von Kossa, TUNEL, 
BCL-2, Caspase-3, vWF and VEGFR) showed IE-induced complete apoptotic 
cell death with a sharply demarcated margin between the ablated and 
non-ablated zone, complete preservation of peri-ablative structures 
(vessels and bile ducts), and focal hepatocellular regeneration in 7 days 
post-IE. No complications were noted peri- or post-procedure.
Conclusion: irreversible electroporation is a novel, safe and potent 
ablation technique resulting in tissue death via apoptosis, with full 
preservation of peri-ablative zone structures including vessels, bile ducts 
and neighbouring non-ablated tissue.

2003.6
MR-guided angioplasty and stenting of the common iliac 
arteries using a new MR-safe polyetheretherketone-based guide 
wire: start-up study in a swine model

D. Bilecen1, S. Kos1, R. Huegli1, E. Hofmann2, L. A. Jacob1; 
1Interventional Radiology, Radiology, Basel, Switzerland, 2Biotronik, 
Buelach/Zuerich, Switzerland.

Purpose: MR-guided real-time angioplasty and stenting of the common 
iliac arteries (ipsilateral and cross-over) in swine using the new MR-safe 
polyetheretherketone-based (PEEK) guide wire.
Materials/Methods: a newly developed 0.035 in. guide wire with a fibre 
reinforced PEEK core, a soft tip and a hydrophilic coating was used. A 
new concept of paramagnetic marking was applied on the distal wire 
for passive visualization. Experiments were conducted in an open-bore 
1.5 Tesla scanner (Espree, Siemens, Germany) using surface coils and a 
Flash3D-sequence. Real-time images were displayed on in-room monitor 
with a frame rate of 1/s. Through a left 11F vascular sheath, we advanced 
the guidewire into the abdominal aorta of a 70 kg domestic swine. 
Assisted by an either passively visualized non-braided multi purpose 
(4F) catheter the right common iliac artery was catheterized cross-over 
twice, balloon angioplasty was performed and a stent was placed. In 
addition, angioplasty and stenting of the ipsilateral common iliac artery 
was performed.
Results: a) guidewire guidance, b) catheter configuration, c) bilateral iliac 
artery catheterization d) angioplasty and e) stenting were successful on 
both sides. Postmortem autopsy revealed correct stent positioning. The 
guidewire offered excellent visibility and steerability. No signs of device 
heating occurred.
Conclusions: the new PEEK-based guidewire does not bear the risk of 
rapid heating in strong magnetic fields (unlike e.g. nitinol), but still provides 
excellent mechanical properties, enabling selective catheterization, 
angioplasty and precise stenting of bilateral iliac arteries in swine.
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Aortic stent graft - Thoracic
2004.1
Multicenter pivotal trial results of the separate stent graft for 
endovascular repair of thoracic aortic disease

S. Kang; 
Bundang Hospital Department of Radiology, Seoul National University, 
Seoul, Republic of Korea.

Purpose: this study was undertaken to assess the results of thoracic 
endovascular treatment with the Separate Stent Graft (SSG) system.
Materials/Methods: between 2005 and 2006, patients at high risk for 
conventional surgical therapy presenting with aortic dissections, thoracic 
aneurysms were treated with a delay deploy type of separate stent-
graft, percutaneously without arteriotomy. Follow-up studies included 
radiographic and clinical before discharge and at 3, 6 months. Device 
efficacy, procedure, recovery, early major adverse events were analyzed.
Results: a total of 40 patients (30 men, 10 women) were treated. 
Technical success was achieved in 100% of patients, without failed 
insertion. There was no procedure-related death within 6 months. 
Blood loss was less than 100 mL, operative time was 81.3 min, Intensive 
Care Unit (ICU) stay was 1.4 days and hospital length of stay was 11.9 
days. Secondary procedures have been performed on 1 patient post-
implant to 6 months follow-up. At the time of the first month CT scan, 
endoleaks were noted in 5 patients, yielding a 30-day endoleak rate 
of 12.5%. There have been no device migration, ruptures, graft fabric 
defects or wire fractures.
Conclusion: the Separate System with delay deploy demonstrates 
a high technical success rate and early recovery of the patients. 
The unique separate design and delay deploy technique offers the 
advantages of precise placement and minimal migration.

2004.2
Thrombocytopenia due to adherence of thrombocytes on 
stentgraft surface after thoracic aorta endovascular repair (TEVAR)

I. P. Vulev1, M. Holoman2, M. J. Vozar1, A. Klepanec1, T. Balazs1, M. 
Hulman2, B. Liska3, J. Madaric4; 
1Dept. of Diagnostic and Interventional Radiology, Institute of 
Cardiovascular Diseases, Bratislava, Slovakia, 2Dept. of Cardiac Surgery, 
Institute of Cardiovascular Diseases, Bratislava, Slovakia, 3Dept. of 
Cardiology, Institute of Cardiovascular Diseases, Bratislava, Slovakia, 4Dept. 
of Angiology, Institute of Cardiovascular Diseases, Bratislava, Slovakia.

Purpose: the aim of the study was to describe the presence of non 
heparin induced thrombocytopenia after TEVAR and to observe other 
factors associated with its occurrence.
Materials/Methods: we retrospectively analyzed the changes in 
thrombocytes (Tr) level, influence of endoprosthesis surface area and 
other factors on blood cells changes after TEVAR in 50 patients (pts) 
treated for descending thoracic aorta aneurysm or chronic dissection.
Results: we observed significant decrease of Tr level the first day after 
implantation (225000±96000 to 152000±79000/mm3, p<0.0001) with their 
restitution after one week. In 2 pts, the Tr supplementation was required 
due to severe thrombocytopenia. Importantly, Tr decrease strongly inversely 
correlated with the surface area of implanted stent-graft (SGA) (r= -0.6, 95% 
CI -0.76 to -0.40, p<0.0001). Of note, in pts with SGA>24000 mm2, there was 
significantly higher frequency of relevant decrease in Tr level (ΔTr>30%), 
compared to pts with smaller SGA (70 vs 39%, p<0.05, OR 2.1, CI 1.1-4.0). In 
subgroup of pts with big SGA (SGA>24000 mm2), the drop in Tr level was 
significantly more pronounced in pts with body surface area (BSA) <2 m2 
compared to pts with BSA>2 m2 (p<0.05). Finally, pts with ΔTr>30% had also 
higher frequency of relevant decrease of haemoglobin (ΔHb>3 g/dl), (92 vs 
8%, p 0.02), however, without occurrence of adverse haemorrhagic event.
Conclusion: TEVAR is associated with immediate decrease in thrombocytes 
count after stentgraft implantation, presumable as a result of their 
adherence on covered endoprosthesis surface. Our results point out the 
risk of thrombocytopenia specifically in pts after extensive TEVAR.

2004.3
Endovascular fenestration in aortic dissection with acute 
malperfusion syndrome: immediate results and late follow-up

A. Renaud1, C. Lions1, C. Decoene2, M. Midulla1, P. Asseman3, Z. 
Negaiwi1, A. Prat4, L. Gengler1, M. Koussa5, J. Beregi1; 
1Vascular Radiology, Hôpital Cardiologique - Imagerie Médicale, Lille, 
France, 2Anesthesiology, Hôpital Cardiologique - CHRU de Lille, Lille, France, 
3Intensive Care Unit, Hôpital Cardiologique - CHRU de Lille, Lille, France, 
4Cardiac Surgery, Hôpital Cardiologique - CHRU de Lille, Lille, France, 
5Vascular Surgery, Hôpital Cardiologique - CHRU de Lille, Lille, France.

Purpose: to evaluate the results of fenestration in aortic dissection with 
acute malperfusion syndrome.
Materials/Methods: between 1999 and 2007, 36 patients (32 men; 
57±11 years) with aortic dissection (type A 21; type B 15) were treated 
by fenestration for malperfusion syndrome (renal 28, bowel 27, lower 
limb 14) due to dynamic compression. Fenestration technique was 
performed with two rigid guidewires inserted in one 8F sheath. Mean 
time between aortic dissection and fenestration was 5 days (28 patients 
within 3 days and 8 patients between 9-41 days).
Results: fenestration (100% technical success) with additional 
endovascular procedure (peripheral stenting 26, thoracic stentgraft 1) 
induced angiographic success in 97%. Bowel surgery was performed in 5 
patients. Mortality within the first month (11/36) was due to bowel ischemia 
(5), neurological complications (2), type A surgery (2) and late treatment (2). 
At follow-up (mean 45 months), 5/25 patients died. Diameter of the aorta, 
measured by CT/MR scan, remained stable in 18/25 and increased in 7/25 
(1 Marfan, 2 patients with multiple previous ectasia).
Conclusion: in emergency, fenestration salvaged 69% of patient with 
acute malperfusion syndrome in complicated aortic dissection. In the 
follow-up, aortic diameter remained stable in most of the survival 
patients.

2004.4
Intermediate-term outcome after implantation of a novel 
thoracic stentgraft

M. Funovics1, M. Czerny2, M. B. Blum1, G. Edelhauser1, J. Lammer1; 
1Department of Radiology, Medical University of Vienna, Vienna, Austria, 
2Department of Thoracic Surgery, Medical University of Vienna, Vienna, 
Austria.

Purpose: to evaluate the efficacy and safety of a newly designed 
stentgraft, the Bolton Relay, in the treatment of degenerative disease 
in the descending aorta and the aortic arch.
Materials/Methods: between 2005 and 2007, 22 patients (71.8±8.5 
yrs.) received 24 Relay stentgrafts. Indications were aneurysm 
(n=13), penetrating atherosclerotic ulcers (n=7), and dissections with 
aneurysm (n=2). Mean aneurysm size was 6.7 cm. Due to the proximity 
of the lesions in the aortic arch, rerouting procedures (1 subclavian 
transposition, 12 combined carotid/subclavian transpositions, and 6 
triple vessel rerouting procedures) were performed metachroneously 
before the intervention. Technical success rates, mortality, major and 
minor complications were prospectively monitored. All patients 
were followed with CT of the entire aorta at 3 d, 6 months, and yearly 
thereafter. Mean follow-up time is 7.2 months.
Results: primary technical success was obtained in 20/22 patients, 
with one persisting type I endoleak (EL) and one asymptomatic type II 
EL. One procedure-related mortality (transfusion incidence) and one 
additional mortality (arrhythmia) within 30 days of the intervention 
occurred (9.1%). No other complications were observed. Cumulative 
mortality at 7.2 months was 13.6%.
Conclusion: in the treatment of degenerative aortic arch pathologies, 
the Bolton Relay stentgraft offers efficiency and safety comparable to 
experiences with other stentgraft designs in the descending aorta.
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2004.5
Management strategies for thoracic stent-graft repair of distal 
aortic arch lesions: is intentional subclavian artery occlusion a 
safe procedure?

F. Fanelli1, M. Dake2, M. Corona1, P. G. Nardis3, E. Boatta1, A. Pucci1, R. 
Passariello1;  
1Radiological Sciences, University of Rome, Rome, Italy, 2Department 
of Radiology, University of Virginia Health System, Charlottesville, VA 
United States.

Purpose: to assess by retrospective analysis clinical consequences and 
complications after intentional exclusion of left subclavian artery (LSA) 
during stent-graft deployment for thoracic aortic pathologies.
Materials/Methods: eighty-three patients with type B dissection (n=52) 
and thoracic aneurysm (n=31) underwent endovascular treatment. Due to 
a short proximal neck (<2 cm), the origin of LSA was intentionally covered 
by the stent-graft in 42 patients (30/52 dissections and 12/31 aneurysms).
Results: no immediate complications occurred after covering LSA. Mean 
arterial pressure gradient between right and left arms ranged from 15 to 45 
mmHg. After a mean follow-up of 24.6±22.14 months, symptoms caused 
by a reduction in LSA flow occurred in 8 of 42 cases (19.0%). In one patient, 
LSA transposition was done after 8 months for visual impairment, while in 
the other seven there were only mild left arm symptoms. Type II endoleaks 
from excluded LSA occurred in 10 of 42 cases (23.8%). In seven patients, 
trans-catheter embolization using coils and/or glue was performed. In 
one case, leak sealed spontaneously after 6 months. One patient died 10 
days after stent-graft deployment before leak embolization could occur; 
one patient refused any further treatment.
Conclusion: intentional exclusion of the LSA by an aortic stent-graft 
may be justified when a longer proximal landing zone in the aortic arch 
is required to achieve the necessary extent of apposition between the 
aortic wall and the prosthesis. A relatively high associated frequency 
of complications (27.0% type II endoleaks and 21.6% flow reduction 
symptoms) must be considered.

2004.6
Early and midterm outcomes of endografting for acute and 
chronic aortic dissection

R. A. Morgan1, D. Sayer2, M. Bratby1, G. Munneke1, I. Loftus2, M. 
Thompson2; 
1Radiology, St. George’s Hospital, London, United Kingdom, 2Vascular 
Surgery, St. George’s Hospital, London, United Kingdom.

Purpose: the study aimed to define early clinical outcomes and medium 
term morphological changes, following endovascular treatment of 
acute (AAD) and chronic (CAD) Type B aortic dissections.
Materials/Methods: seventy eight patients underwent endovascular 
repair for AAD (38) and CAD (40). Early and late clinical outcomes were 
prospectively recorded. False lumen thrombosis rates, true, false and 
total aortic short axis diameter were recorded at the mid point of the 
endograft and below this level in the thoracic aorta. The total maximum 
aortic diameter in the thoracic, abdominal aorta was quantified.
Results: the 30-d mortality was 2.6% in AAD and 7.5% in CAD. The 
30-d stroke and paraplegia rates were 5.3 and 0% in AAD, and zero 
in CAD. At 30 months follow up, the cumulative survival for the two 
groups was 93% for AAD and 66.5% for CAD (p=0.015, Kaplan Meier) 
and the cumulative re-intervention rate was 62 and 55% in AAD and 
CAD, respectively (p=0.961, Kaplan-Meier). Secondary false lumen 
thrombosis rates were higher for AAD than CAD and were higher at 
the level of the endograft than below this level (all p<0.05). Aortic 
remodelling was greater in AAD, whereas the aortic dimensions after 
treatment of CAD remained relatively static. Up to 20% of patients in 
both groups demonstrated enlargement of the thoracic aorta.
Conclusion: the data support the use of endovascular repair of 
the thoracic aorta in Type B aortic dissection. 30-d outcomes are 
acceptable. Patients with AAD demonstrate significant aortic 
remodelling whereas patients with CAD do not.

Free Paper Session 
Uterine embolization
2005.1
Hormonal function after uterine fibroid embolization using tris-
cryl microspheres

J. P. Pelage, V. Fain, O. Limot, P. Labauge, P. Madelenat, A. Fauconnier;
Radiology, Hopital Ambroise Paré, Boulogne, France.

Purpose: to evaluate the impact of uterine artery embolization on 
ovarian function in women interested in future pregnancy. To evaluate 
complications and results of embolization offered as an alternative to 
multiple myomectomy.
Materials/Methods: twenty three women (mean age 36.0 years, range 
27.6-40.8) with fibroid-related symptoms were prospectively included. 
All women were offered embolization as an alternative to multiple 
myomectomy and had a desire for future pregnancy. Uterine artery 
embolization was performed using trisacryl calibrated microspheres 
larger than 500 µm. Baseline and post embolization evaluation included 
clinical evaluation, quality-of-life questionnaires (UFS-QOL) and hormonal 
function (FSH, LH, estradiol, prolactin, inhibin and AMH at day 3 of the 
cycle). Contrast-enhanced MRI was also obtained before and 3-6 months 
after embolization to assess uterine/fibroid volume reduction and residual 
fibroid perfusion.
Results: sixteen women were embolized to date mainly for menorrhagia. 
Bilateral uterine artery embolization was performed in all but one woman 
using 12.1 mls of microspheres. Two women had abnormal inhibin and 
AMH levels pre-embolization. At 3-6 months, all women reported 
significant improvement of their symptoms. Follow-up imaging at 3-6 
months demonstrated a significant decrease in uterine volume (46%). 
In women with normal initial hormonal function, embolization had no 
significant impact.
Conclusion: uterine artery embolization provides effective and safe 
treatment of fibroid-related symptoms without significant impact on 
ovarian function.

2005.2
Residual vascular malformations in gestational trophoblastic 
disease treated by uterine artery embolization

N. Karunanithy, N. Burfitt, A. K. P. Lim, A. W. M. Mitchell; 
Imperial College Healthcare NHS Trust, London, United Kingdom.

Purpose: report our experience of embolization therapy in the 
management of symptomatic uterine arteriovenous malformations in 
patients with treated gestational trophoblastic disease (GTD).
Materials/Methods: 29 patients (age range 24-45 years) have been 
treated at our institution over the past 30 years. Duplex ultrasound was 
performed before and after the procedure to document the size of the 
lesion, vascularity and endometrial encroachment.
Via a common femoral artery puncture, the uterine arteries were 
selectively catheterised. Embolization was performed using one or more 
of the following agents: Polyvinyl alcohol (PVA), Spongistan gelfoam 
and Histoacryl® (n-Butyl-2 Cyanoacrylate). In two of the earlier cases 
(up to 1981) coils were utilized. Post procedure control of haemorrhage, 
need for repeat procedures, complications and outcome of subsequent 
pregnancies were documented.
Results: haemorrhage was controlled in 26 of the 29 patients. Symptoms 
were controlled in 16 patients after one embolization and in 10 patients 
after two embolizations. Two patients required hysterectomy and 
one patient underwent a uterine artery ligation for failure to control 
haemorrhage after initial embolisation. In most cases a marked reduction 
in the size of the vascular malformation was observed on the post 
procedure angiogram. Four patients delivered a total of six full-term 
infants, one patient experienced a miscarriage and another underwent a 
termination of pregnancy following embolisation therapy. Pain requiring 
opiate analgesia was a frequent complication of treatment.
Conclusion: selective uterine artery embolisation is a safe and effective 
treatment for severe bleeding from residual uterine arteriovenous 
malformations in patients with treated gestational trophoblastic 
tumours.
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2005.3
Avoiding cesarean hysterectomy in women with placenta accreta 
by intraoperative endovascular therapy

G. Golan1, U. Rimon1, A. Garniek1, E. Sivan2, M. Spira2; 
1Radiology, Sheba Medical Center, Ramat Gan, Israel, 2Obstetrics and 
Gynecology, Sheba Medical Center, Ramat Gan, Israel.

Purpose: this study aimed to assess the efficacy of intraoperative 
endovascular embolization during cesarean section in women with 
placenta accreta.
Materials/Methods: 29 women treated between November 2001 and 
January 2008 were included in this study. Ultrasonography was highly 
suspicious of placenta accreta in all cases. An elective cesarean section 
(cs) with prophylactic hypogastric catheterization was performed. 
Puncture site was either left brachial artery with catheter placed near the 
aortic bifurcation (2001-2004), or the bilateral common femoral artery 
with occlusion balloons inserted up to the contra lateral hypogastric 
artery (2004-2008). During cs, the decision was made as to the necessity 
of embolization. In the last 4 years, the occlusion balloon was inflated 
immediately post delivery.
Results: mean gestational age was 36±1.3 weeks. The average previous 
cs number was 2 (2-5). During surgery, a placenta accreta was identified in 
24 (83%) women. Placenta previa was present in 23 (82%) women. Twenty 
one procedures were performed via a bilateral common femoral approach. 
Occlusion balloons were inflated in the last 21 cases, and embolization 
with gelfoam particles was performed in 23 (80%) cases. Only two (7%) 
cases ended in hysterectomy. The average amount of blood loss was 
1466±940 cc. One major complication unrelated to the endovascular 
procedure was noted. This complication resolved spontaneously after 3 
weeks. Two women had subsequent term cesarean deliveries.
Conclusion: in most cases with placenta accreta, hysterectomy can be 
avoided by this planned multidisciplinary approach, thus preserving 
future fertility.

2005.4
Initial long-term results in UFE with the new Embozene™ 
microspheres: single center experience in 47 patients

U. Stampfl, B. Radeleff, R. Lopez-Benitez, S. Stampfl, G. M. Richter; 
Dep. Diagnostic Radiology, University Heidelberg, Heidelberg, Germany.

Purpose: after successful experimental porcine studies, the newly 
designed EmbozeneTM microspheres (CeloNova Biosciences, Newnan, 
GA, USA) were introduced for clinical embolotherapy of patients with 
symptomatic uterine fibroids. This study reports our single center 
experience with this new material based on 47 subsequent procedures.
Materials/Methods: EmbozeneTM design is based on the core and shell 
principle (hydrogel core, Polyzene®-F overcoat). Since June 2006, 47 patients 
(37-52 y, mean age 43 y) with symptomatic fibroids (av. diameter of the 
dominant fibroid 5.2cm, range 2.5-14 cm) have been enrolled in this study. 
Embozene™ size was 500µm/700µm. Technical success was defined as: a) 
reaching the embolization endpoint (pruned tree appearance of the uterine 
artery) and b) total devascularization of the dominant fibroid (initial follow-up 
MRI). Clinical success was defined as categorical improvement in the leading 
clinical symptoms (bleeding score, questionnaire based on SF36).
Results: in all patients, embolization was completed bilaterally and 
reached the angiographic endpoint. In 41 patients (87%), devascularization 
was 100% at follow-up MRI. In six, it was subtotal; all of them had dominant 
fibroids with diameters >10 cm (12.1 cm av.). Clinical success was achieved 
at 1y follow-up in 7/7, at 6 month follow-up in 27/28 and in 37/38 at 3 
month follow-up (97.3%). Major complications occurred in two patients 
(large groin hematoma, prolonged vaginal bleeding associated with 
fibroid passage).
Conclusion: this single center experience indicates that the newly 
designed EmbozeneTM microspheres are easy to use, provide safe 
handling, and achieve a high level of technical, clinical success. Only in 
very large fibroma (>10 cm), incomplete devascularization might occur.

2005.5
Uterine artery embolization in obstetrics

B. Y. Bobrov1, S. A. Kapranov1, V. G. Breusenko2, F. K. Teteluytina3, M. 
A. Kurtser4; 
1Laboratory of Endovascular Surgery, Russian State Medical University, 
Moscow, Russian Federation, 2Chair of Obstetrics and Gynecology, 
Russian State Medical University, Moscow, Russian Federation, 3Chair 
of Obstetrics and Gynecology, Izhevsk State Medical Academy, Izhevsk, 
Russian Federation, 4Center of Reproduction and Family Planning, 
Moscow, Russian Federation.

Purpose: to evaluate feasibility of uterine artery embolization (UAE) 
in patients with different obstetric pathology.
Materials/Methods: since 2005, we performed endovascular 
interventions in 38 obstetric patients for different reasons. In 9 
patients with placenta percreta or accrete, uterine arteries were 
catheterized prior to caesarean section - in 5 of them uterine or 
interior iliac arteries were embolized during the operation, in one 
case balloon occlusion was sufficient for hemostasis and three cases 
required no further endovascular interventions. Haemostasis for 
postpartum hemorrhage was performed in 22 patients by means 
of uterine artery embolization. In 7 patients with ectopic pregnancy 
(cervical pregnancy in six cases and abdominal in one), embolization 
was used as a part of complex treatment together with local or 
intraarterial methotrexate. Different techniques of embolization 
have been used depending on vascular anatomy and pathology.
Results: in all cases, adequate haemostasis was achieved. None 
of patients required further treatment such as hysterectomy or 
interior iliac artery ligation. There were two clinically successful 
reinterventions for recurrency in patients with cervical pregnancy.
Conclusion: in patients with different obstetric pathology, endovascular 
interventions can provide rapid and reliable hemostasis.

2005.6
MR imaging following uterine artery embolisation: six year 
experience

S. Athreya1, M. Abu-Serriah1, M. Macdonald1, N. McMillan2, J. Moss1; 
1Radiology, Gartnavel General Hospital, Glasgow, United Kingdom, 
2Radiology, Western Infirmary, Glasgow, United Kingdom.

Purpose: the aim of this study was to assess whether 6 month follow-
up, gadolinium enhanced MRI would show complete infarction after 
successful uterine artery embolisation.
Materials/Methods: patients who underwent uterine artery embolisation 
(UAE) at one Scottish centre between July 2000 and August 2006 were 
identified using the interventional radiology database (HiIQ). All these 
patients underwent gadolinium-enhanced MRI sequences before and 
6 months after embolisation. The MRI reports were then reviewed and 
response to treatment was analysed. Success of UAE was defined as 
complete absence of fibroid enhancement. Other parameters such as 
uterine volume and fibroid number were also examined.
Results: a total of 128 patients underwent UAE, 107 of which had MRI scans 
prior to and 6 months after UAE. The mean age of patient population was 
46 years (range 27-61 years). Multiple intramural fibroids were the most 
common finding. The mean fibroid diameter and uterine volume before 
UAE were 8.1 cm and 843 cm3, respectively. Six months following UAE, 
there was statistically significant reduction in fibroid diameter (2.2 cm) 
and uterine volume (337 cm3). Complete uterine fibroid infarction was 
achieved in 65%, with 21% incomplete infarction. In 14% of the cases 
(n=15), the response to UAE was not available.
Conclusion: contrast enhanced MR imaging is currently the only 
diagnostic tool to evaluate the uterine fibroid response to uterine artery 
embolisation treatment. Correlation of MRI findings with clinical outcome 
and long-term follow-up would be useful.
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Free Paper Session 
Peripheral arterial interventions - Infra popliteal
2006.1
Evaluation of cost and fluoroscopy’s time in subintimal 
recanalization of chronic occluded SFAs using true lumen re-
entry device or “double approach” technique

R. Gandini, L. Di Vito, E. Pampana, G. Angelopoulos, S. Fabiano, C. 
Reale, L. Boi, G. Simonetti; 
Department of Diagnostic Imaging, Interventional Radiology, Radiation 
Therapy and Molecular Imaging, University Hospital of Rome, Rome, Italy.

Purpose: assessment of difference of cost and fluoroscopy’s time in the 
treatment of long obstruction of superficial femoral artery in unsuccessful 
true lumen re-entry after subintimal revascularization, using two different 
techniques: “double approach” (femoral and popliteal puncture) and re-
entry device (“Outback catheter”).
Materials/Methods: from June 2006 to June 2007, 128 patients with CLI 
and long obstruction of SFA were treated with intentional subintimal 
angioplasty. In 40 patients, after 15 minutes it was not possible to re-enter 
the true lumen with standard technique, and so we randomized the patients 
in two different groups: 20 of them were treated with “double approach” 
technique, others with Outback catheter re-entry device. The “Outback” 
group had mean time fluoroscopy of 14±8 min, and the “double approach” 
technique group of 26±12 min. The mean cost of procedure was 4025€ for 
the “Outback” group and 2025€ for the other group.
Results: technical success was 100% in the “double approach” group and in 
the other group was 95% due to high calcification. In the “Outback” group, it 
was necessary to place a stent in the site of re-entry in 60% of the patients, 
whereas in “double approach” group stenting was necessary only in 20%. 
Three complications were detected in the “double approach” group: one 
arteriovenous fistulae and two haematoma in site of puncture.
Conclusion: both techniques are safe and effective; despite the shorter 
time of fluoroscopy in the Outback group, the “double approach” technique 
group had lower costs and was much more uncomfortable for the patients.

2006.2
Drug eluting stents versus PTA with GP IIb/IIIa blockade below 
the knee in patients with current ulcers: the BELOW-study

G. Tepe1, S. Heller1, J. Schmehl1, K. Brechtel1, C. D. Claussen1, S. H. Duda2; 
1Radiology, University of Tuebingen, Tuebingen, Germany, 2Radiology, 
Jewish Hospital Berlin, Berlin, Germany.

Purpose: PTA below the knee is limited due to subacute reocclusions 
and uncertain long-term results. This study is designed as a feasibility 
trial, which compares new treatment modalities: drug eluting stents 
and GP IIb/IIIa blockade compared to bare stents and PTA only.
Materials/Methods: 63 patients with current ulcers were randomly 
assigned to one of the treatment groups: [1] ReoPro + Sirolimus 
coated stent (n=14), [2] ReoPro + bare stent (n=16), [3] ReoPro + PTA 
(n=14), and [4] PTA without ReoPro (n=19). Angiographic control was 
performed at 2 and 6 months.
Results: in all cases, the recanalization was successful. No major 
adverse events and no bleeding events were observed during and 
after the intervention in any of the study groups. At 2 months, the 
restenoses rate ranged between 40 and 50% in the PTA groups 
and in those patients who received the bare stent in conjunction 
with ReoPro. The Sirolimus coated stent group presented with a 
restenosis rate of less than 10%. From 2 to 6 months, the restenosis 
rate increased by 15-20% throughout the groups, except in those 
patients who received drug eluting stents together with ReoPro 
(almost unchanged). 5/63 patients underwent major amputations 
within 6 months with no differences observed between the groups.
Conclusion: adjunctive administration of ReoPro during peripheral 
arterial intervention below the knee was proved to be safe. Sirolimus 
coated stent administration was followed by a significant higher patency 
rate. Endovascular therapy was followed by a low amputation rate.

2006.3
Single-center experience on below-the-knee (BTK) endovascular 
revascularisation in diabetic patients with CLI

M. Citone, M. Rossi, L. Greco, A. Rebonato, N. Maltzeff, P. Fina, V. David; 
Radiology, S.Andrea University Hospital, Rome, Italy.

Purpose: even in recent reports, the role of PTA in lower limb 
revascularization is still controversial especially in BTK-lesions. Although 
devices improvement has increased technical feasibility, only limited 
evidence supports the extensive use of this approach. The aim of this 
work is to evaluate our single-centre results with PTA as first therapeutic 
option in diabetic patients with Critical Limb Ischemia (CLI).
Materials/Methods: between 2004 and 2007, 103 consecutive 
diabetics patients with CLI and trophic lesions underwent percutaneous 
revascularization. Lesions Texas University Classification was: 0-C 
11%, I-C 2%, II-C 4%, II-D 11%, III-C 4%, and III-D 68%. Lesions were 
considered ischemic on the basis of Color-Doppler-Ultrasound (100%), 
MR-angiography (62%) and transcutaneous-oxygen-tension (93%). 
Ipsylateral groin antegrade access was mainly used. Retrograde pedal 
access was associated in 6 patients. In 32% SFA, subintimal or intraluminal 
recanalization was first performed associated to provisional stenting 
(18%). BTK dedicated low-profile-long-balloons on 0.014 inch gw were 
used. Clinical evaluation in “diabetic foot” unit and ultrasound FU was 
obtained at least every six months after the procedure.
Results: technical success was obtained in 99/103 patients. One-or 
2-vessel direct distal run off was obtained, respectively, in 49 and 50 
patients. 26 months mean FU 67% lesions were healed, 18% on healing 
process, 7% were lost at FU, and 8% were not healed. Reintervention rate 
was 9%. The minor/major amputation rate was 21 and 4%, respectively. 
3-year survival rate was 72%.
Conclusion: PTA is a valid first therapeutic option in CLI diabetic patients. 
Reocclusion/restenosis, although possible, does not necessarily involve 
clinical worsening and need for reintervention. Extensive indication in 
BTK intervention should be considered.

2006.4
Infrapopliteal application of Sirolimus-eluting versus bare 
metal stents for critical limb ischemia: Cox proportional hazards 
analysis of 3-year angiographic and clinical results

A. Diamantopoulos1, K. Katsanos1, S. Spiliopoulos1, S. Papadoulas2, 
N. Christeas1, D. Karnabatidis1, D. Siablis1; 
1Radiology, Patras University Hospital, Patras, Greece, 2Vascular Surgery, 
Patras University Hospital, Patras, Greece.

Purpose: previous studies have shown promising preliminary outcomes 
with the infrapopliteal application of Sirolimus-eluting stents in critical 
limb ischemia (CLI) patients. We herein report the 3-year angiographic 
and clinical results of a prospective study investigating Sirolimus-eluting 
stents (SES) versus Bare-Metal stents (BMS) for CLI treatment.
Materials/Methods: this was a double-arm prospective study including 
CLI patients who underwent infrapopliteal revascularization with either SES 
or BMS. Clinical and angiographic follow-up was scheduled at regular time-
intervals. Primary clinical and angiographic endpoints included mortality, 
limb salvage, primary patency, angiographic binary restenosis (>50%) and 
clinically driven target lesion re-intervention rates. Results were stratified for 
stent type (SES vs BMS) and cumulative outcome estimates were determined 
by Kaplan-Meier plots. Multivariable Cox proportional hazards regression 
analysis was applied to adjust for confounding factors of heterogeneity.
Results: 41 patients (75.6% diabetics) were treated with BMS (47 
limbs, 77 lesions) versus 62 patients (87.1% diabetics) who received SES 
implantation (75 limbs, 153 lesions). At 3 years SES lesions were associated 
with significantly higher primary patency (HR: 4.8, CI: 2.9-7.9, p<0.001), 
reduced binary vascular restenosis (HR: 0.37, CI: 0.24-0.59, p<0.001) and 
less re-intervention events (HR: 0.40, CI: 0.20-0.77, p=0.006) in comparison 
to BMS lesions. No significant differences were noted between SES and 
BMS with regard to overall 3-year patient mortality (29.3 vs. 32.0%, 
respectively) and limb salvage (80.3 vs. 82.0%, respectively).
Conclusion: infrapopliteal application of sirolimus-eluting stents for 
critical limb ischemia significantly improves long-term angiographic 
patency and reduces the need for clinically driven repeat interventions.
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2006.5
Stents vs PTA: infra-popliteal randomized trial

T. Rand1, T. Jahnke2, J. Lammer1, H. Manninen3, M. Maynar4, S. 
Mueller-Huelsbeck2, C. Rabbia5, T. Zander6; 
1KH Hietzing, Vienna, Austria, 2University Hospital Kiel, Kiel, Germany, 
3Kuopio University Hospital, Kuopio University Hospital, Finland, 
4Rambla Hospital /HOSPITEN Group, Endoluminal Vascular Department, 
5Molinette Hospital, Turin, Italy, 6Rambla Hospital /HOSPITEN Group, 
Endoluminal vascular department.

Purpose: multicenter, prospective randomized study to assess the 
safety and the effectiveness of a carbo coated stent (Sorin Inperia 
Carbostent) , compared with PTA alone, for the treatment of de novo 
infra-popliteal atherosclerotic lesions in patients with critical limb 
ischemia.
Materials/Methods: 88 patients with 131 lesions were introduced 
in the study. Clinical follow up was performed after 3 months and 
clinical and angiographic follow up after 9 months, regarding the 
clinical improvement rate and morphological parameters (minimal 
lumen diameter, residual stenosis). Evaluation was performed by an 
angiographic core lab.
Results: after 3 months, more patients clinically improved after stent 
application than after PTA (81.1 vs 62.5%) and ABI indices were higher 
in the stent group (0.9±0.1 vs 0.7±0.3). Postprocedural minimal lumen 
diameter and residual stenosis differed significantly between the 
stent group and the PTA group 2.23±0.49 vs 1.81±0.36 (p<0.005) and 
15.62±11.02 vs 26.56±12.46 (p<0.001), respectively. After 9 months, 
both clinical and morphological parameters equalized.
Conclusion: stents have superior clinical short term results. First 
line success in PTA might be overestimated. Forced use in bail out 
procedures might improve general clinical outcome.

2006.6
AMS insight: absorbable metal stent implantation for treatment 

M. Bosiers1, P. Peeters2, O. D’Archambeau3, J. Hendriks3, E. Pilger4, C. 
Düber5, T. Zeller6, A. Gussmann7, P. Lohle8, E. Minar9; 
1Department Vascular Surgery, AZ Sint-Blasius, Dendermonde, Belgium, 
2Imelda Hospital, Bonheiden, Belgium, 3Universitair Ziekenhuis, 
Antwerpen, Belgium, 4Medizinische Universität, Graz, Austria, 
5Universitätsklinikum, Mainz, Germany, 6Herzzentrum, Bad Krozingen, 
Germany, 7Humaine Kliniken, Bad Saarow, Germany, 8St. Elisabeth 
Ziekenhuis, Tilburg, Netherlands, 9AKH, Vienna, Austria.

Purpose: endoluminal treatment of infrapopliteal artery lesions is a 
matter of controversy. Bioabsorbable stents are discussed as a means to 
combine mechanical prevention of vessel recoil with the advantages of 
long term perspectives. The possibility of not having a permanent metallic 
implant could permit the occurrence of positive remodelling with lumen 
enlargement to compensate for the development of new lesions. The 
present study was designed to investigate the impact of the implantation 
of absorbable metal stents (AMS) in the infrapopliteal arteries, measuring 
lesion patency by angiography at 6 months.
Materials/Methods: 117 patients with 149 lesions with chronic limb ischemia (CLI) 
were randomized to implantation of an AMS (60 patients, 74 lesions) or stand-alone 
PTA (57 patients, 75 lesions). 7 PTA group patients “crossed over” to AMS stenting. 
The primary safety endpoint was defined as absence of major amputation and/or 
death within 30 days after index intervention and the primary efficacy endpoint 
was the 6-month angiographic patency rate as confirmed by core-lab QA.
Results: the 30-day complication rate was 5.3% (3/57) and 5.0% (3/60) in 
patients randomized for PTA alone and PTA followed by AMS implantation, 
respectively. On an intention-to-treat basis, the 6-month angiographic 
patency rate at for the lesions treated with AMS (31.8%) was significantly 
inferior (p=0.013) to those treated with PTA (58.0%).
Conclusion: although the present study indicates that the AMS technology 
can be safely applied, it did not demonstrate efficacy in long term patency 
over standard PTA in the infrapopliteal vessels.

Free Paper Session 
Vertebroplasty and Kyphoplasty
2007.1
Percutaneous laser disc decompression (PLDD): pain response 
and predicting factors

F. I. de Korte, G. L. Guit; 
Radiology, Kennemer Gasthuis, Haarlem, Netherlands.

Purpose: to evaluate the clinical outcome of CT-guided PLDD for lumbar 
disc herniation and to identify factors affecting favorable outcome.
Materials/Methods: data of 137 patients who underwent PLDD 
in our hospital between January 2003 and October 2007 were 
retrospectively reviewed and analyzed. Potential favorable factors 
were statistically determined by the Student’s T Test.
Results: sixty-one percent of the patients were male, mean age 45.1 
years (18-82 years). L3-L4 disc was treated in 6%, L4-L5 disc in 54% 
and L5-S1 disc in 40%. A questionnaire evaluating symptom duration 
and pain response was sent to 134 patients of whom 100 responded. 
Symptom duration was more than six months in 73%. Mean pain score 
(scale 1-10) decreased from 7.8 before treatment to 4.8 after two weeks 
(p<0.001) and 3.6 after eight weeks (p<0.001). After two and eight weeks, 
respectively, 72 and 83% of the patients had a lower pain score than 
before treatment. PLDD performed in older patients (≥45 years) had a 
significant better outcome at two (p< 0.001) and eight weeks (p=0.002) 
compared to PLDD in younger patients (<45 years). Treatment at L4-L5 
showed better results after two (p=0.030) and eight weeks (p=0.049) 
compared to treatment at L5-S1. Symptom duration and the amount of 
energy delivered (756-2010 Joule) were not related to outcome.
Conclusion: in this retrospective follow-up study, PLDD proved to be 
effective in pain relief two and eight weeks after PLDD. Age ≥45 years 
and treatment at L4-L5 predicted a better outcome.

2007.2
3T MRI early functional and metabolic derangements in 
vertebral osteoporosis pre-collapse evaluation before 
vertebroplasty

P. Assako Ondo, E. Fanucci, G. Manenti, A. Ludovici, S. Massala, G. 
Simonetti; 
Diagnostic and Molecular Imaging, Interventional Radiology and 
Radiation Therapy, University of Rome Tor Vergata, Rome, Italy.

Purpose: to investigate the feature and clinical application of 3 T MRI 
in the early detection of spongious vertebral bodies internal molecular 
and single shot EPI diffusion tensor images with fiber tracking variations 
in vertebral osteoporosis; to identify the vertebral levels to be treated 
with vertebroplasty before any MRI morphologic abnormality can be 
recognized.
Materials/Methods: in 30 subjects, an MRI of the lumbar spine was acquired 
in a 3 T MR scanner: conventional sequences and T2 fat-suppression 
sequences; spectroscopy imaging with single voxel method for the selective 
evaluation of the FF% and Lipids/Water Ratio (LWR); apparent diffusion 
coefficient and fractional anisotropy and color-coded map reconstruction of 
the tissue structure and spatial orientation were obtained. The same protocol 
was adopted in a total of 40 normal volunteers.
Results: morphologic imaging enabled the detection of recent vertebral 
fractures. In accordance with the relative presence of fat and water within the 
vertebral body and their changes connected to age, we found an inversion of 
physiological LWR and a derangement of normal Fiber Tracking patterns in 
severe osteoporotic even at different levels of weakened bone demonstration 
at fat suppression sequence.
Conclusion: in pre-collapse osteoporotic vertebrae, we have assisted 
to a narrowing and a rarefaction of the bone trabeculae, with a growth 
of inter-trabeculary spaces that are then filled by fat and liquids. 
Anisotropy calculation and colorimetric vectorial evaluation provide a 
non-invasive instrument to evaluate osteoporotic levels to be treated 
with vertebroplasty before any difference is grossly assessable with 
conventional imaging.



Copenhagen 2008
297Free Papers

Cardiovascular and Interventional Radiological Society of Europe

2007.3
Early clinical experience with CONFIDENCE vertebral body 
augmentation system: occurrence and degree of cement leakage 
as compared to kyphoplasty

B. A. Georgy; 
University of California San Diego, Escondido, CA, United States.

Purpose: vertebroplasty is known for its high leakage rate compared 
to kyphoplasty. High-viscosity cements were shown to significantly 
enhance uniformity of cement filling and decrease incidence of leakage 
(1). New products for vertebral body augmentation, such as CONFIDENCE, 
are therefore providing high-viscosity cements with precision delivery 
systems. In this study, the incidence and pattern of cement leakage with 
Confidence was compared to that of standard kyphoplasty.
Materials/Methods: post-operative radiographs of patients treated 
with either kyphoplasty or Confidence were analyzed for cement leakage 
using a stringent and thorough 4-point scale (none; minimal; moderate; 
severe). When leakage was observed, location of cement leakage was also 
recorded as: discal, venous (paravertebral), or epidural.
Results: 65 consecutive patients with 105 treated levels were included in 
this retrospective review. There were 47 kyphoplasty vs. 58 Confidence-
treated levels, which ranged from T5 to L5. The average vertebral collapse 
reached 26% in the Confidence group vs. 25% in the kyphoplasty group. 
There was no or minimal leakage in 91% Confidence and 85% kyphoplasty 
cases (minimal: 36% Confidence vs. 38% kyphoplasty). Severe leakage 
was only reported in 1 (2%) Confidence and 1 (2%) kyphoplasty cases. In 
both cases, the severe leakage was found in the disc space. No significant 
leakage was noticed that required any surgical intervention.
Conclusion: the high-viscosity Confidence cement results in comparable 
leakage rate to that of kyphoplasty. Highly viscous cement may increase 
the safety of standard vertebral augmentation techniques.
Reference: 1: Baroud G et al, Spine. 31(22):2562-8, 2006.

2007.4
Dual guidance (CT and fluoroscopy) vertebroplasty and 
kyphoplasty: radiation dose to radiologists

N. Amoretti1, V. Lesbats-Jacquot1, P. Marcy1, I. Hovorka2, P. Chevallier1; 
1Radiology, Centre Hospitalier Universitaire de Nice, Nice, France, 
2Orthopaedic surgery, Centre Hospitalier Universitaire de Nice, Nice, France.

Purpose: to determine the radiation dose to radiologists who 
perform vertebroplasty and kyphoplasty by computed tomographic 
(CT) and fluoroscopic guidance.
Materials/Methods: a single radiologist performed 33 consecutive 
vertebral augmentation procedures in 25 patients by using a dual 
guidance (CT and fluoroscopy). Six radiation dosimeters were worn 
on the hands, the feet, and the eyes, and a whole body dosimeter 
was worn inside the apron. Procedure details were prospectively 
recorded and milliampere value, kilovolt peak, fluoroscopic time and 
CT technique (quick-check method time).
Results: the overall mean fluoroscopic time was 2.84 minutes (1.09-
7.14), and the mean CT quick check time was 12.89 seconds (6-36). The 
overall mean radiologist radiation dose per procedure was 3.48 µSv 
(whole body); the right hand was the most exposed site with a mean 
radiation dose of 0.45 mSv.
Conclusion: while performing percutaneous vertebroplasty and 
kyphoplasty, radiologists are exposed to a significant but tolerable 
amount of radiation. Proper radiological technique and shielding 
devices to decrease radiation exposure are mandatory.

2007.5
Vertebroplasty and kyphoplasty of vertebral compression 
fractures: height gain of vertebral bodies during one year 
following PMMA cement augmentation

C. M. Ahlers, B. Röhrl, N. Morgen, S. Herber, C. Düber, M. B. Pitton; 
Dept. of Diagnostic and Interventional Radiology, University of Mainz, 
Mainz, Germany.

Purpose: comparing height gain of fractured vertebral bodies 
treated with either vertebroplasty or kyphoplasty.
Materials/Methods: osteoporotic fractures were treated with 
vertebroplasty (n=100) and kyphoplasty (n=53) and followed up 
for 12 month. Vertebral geometry was analyzed using MPR-MDCT: 
Anterior and posterior height and kyphosis-angle were compared. In 
each treatment group, severe vertebral compression was assigned to 
group I (CI0.75).
Results: compared to vertebroplasty (V), kyphoplasty (K) showed 
greater postinterventional height gain and improved endplate angles 
(1.7±3.3 mm (V) vs. 1.1±1.8 mm (K) and -1.4±6.0° (V) vs.-1.5±3.1° (K)). 
At 1-year follow-up, both methods demonstrated some preserved 
height gain and improved endplate angles (0.3±3.8 mm (K) vs. 
-0.0±2.7 mm (V); -1.2±5.3° (K) vs. -0.8±4.4° (V)). At one year follow-up, 
group I showed greater preserved benefit compared to group II in 
both (3.6±2 mm (K) and 1.5±2.8 mm (V) in group I versus -0.6±3.6 mm 
(K) and -0.5±2.4 mm (V) in group II). The respective endplate angles 
at one year were -3.1±7.2° (K) and -3.6±4.9° (V) in group I compared to 
0.7±4.4° (K) and 0.0±3.9° (V) in group II.
Conclusion: kyphoplasty provides a greater height gain compared to 
vertebroplasty. Both methods demonstrate comparable height stability 
in the 1-year follow-up in relation to the pre-treatment situation. 
Irrespective, the treatment modality vertebrae with severe compression 
fractures showed posttreatment a major gain of anterior height.

2007.6
CT-guided vertebroplasty: analysis of technical results, extraosseous 
cement leakages, and complications in 500 vertebroplasty procedures

M. B. Pitton1, S. Herber2, R. Kloeckner1, U. Koch1, P. Drees3, C. Dueber1; 
1Department of Diagnostic and Interventional Radiology, University Hospital Mainz, Mainz, 
Germany, 2Department of Diagnostic and Interventional Radiology, Katholisches Klinikum 
Marienhof/St.Josef, Koblenz, Germany, 3Department of Orthopaedics, University Hospital 
Mainz, Mainz, Germany.

Purpose: to analyse the technical results, extraosseous cement leakages, 
and complications in 500 vertebroplasty procedures.
Materials/Methods: osteoporotic vertebral compression fractures or 
osteolytic lesions were treated with CT-guided vertebroplasty. Technical 
results, extraosseous cement leakages and secondary fractures were 
documented by MDCT and clinical complications were analyzed.
Results: 500 vertebroplasty procedures were performed in 251 patients (82 male, 
169 female, 71.5±9.8 y, osteoporotic n=217, osteolytic tumor n=34). The numbers 
of vertebrae treated per patient, interventions per patient, and interventions per 
vertebra were 1.96±1.29, 1.33±0.75 and 1.01±0.10. Cement volume was 4.5±1.9 
ml. 30-day mortality was 0.4% (1/251) due to pulmonary cement embolism. 
Procedure-related morbidity was 2.8% (7/251), including acute coronary 
syndrome (n=1), missing patellar reflex (n=1), medullary conus syndrome after 
nocturnal downfall (n=1), inadequate conscious sedation (n=2), one pedicle and 
one rib fracture. MDCT-based cement leak rate was 55.4% and included leakages 
into intervertebral disc spaces (25.2%), epidural vein plexus (16.0%), through the 
posterior wall (2.6%), into the neuroforamen (1.6%), into paravertebral vessels 
(7.2%), and combinations of these and others. During follow-up (15.2±13.4 
months), secondary fracture rate was 17.1%, including comparable numbers for 
vertebrae at adjacent and distant levels. Presence of intradiscal cement leaks was 
not associated with increased adjacent fracture rates.
Conclusion: CT-guided vertebroplasty is safe and effective for treatment of 
vertebral compression fractures. CT-fluoroscopy provides excellent control 
over the posterior vertebral wall. The number of cement leaks is not directly 
associated with clinical complications. However, even small volumes of 
pulmonary PMMA embolism might be associated with fatal outcome in cases 
of underlying cardiopulmonary insufficiency.
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Free Paper Session 
Interventional oncology - Embolization 1
2008.1

microspheres in unresectable colorectal liver metastases refractory 
to standard i.v. chemotherapy: experience and clinical results
G. Pizzi1, L. Carpanese1, R. Golfieri2, F. Fiore3, D. Gasparini4, R. Sciuto5, M. Cosimelli6, 
C. L. Maini5; 
1Department of Interventional Radiology, IFO Istituto Regina Elena National Cancer Institute, 
Rome, Italy, 2Department of Diagnostic and Interventional Radiology, Policlinico S.Orsola 
Malpighi, Bologna, Italy, 3UO Diagnostica per Immagini e Radiologia Interventistica Department 
of Interventional Radiology, Istituto Tumori Fondazione “G Pascale”, Napoli, Italy, 4SOC Radiologia 
Diagnostica e Interventistica, Az.Ospedaliera S.Maria della Misericordia, Udine, Italy, 5SC Medicina 
Nucleare, IFO Istituto Regina Elena National Cancer Institute, Rome, Italy, 6Department of 
Colorectal Surgery, IFO Istituto Regina Elena National Cancer Institute, Rome, Italy.

Purpose: this first prospective phase-II Trial evaluates clinical response rate, time to 
liver progression and median survival in progressing heavily pre-treated patients (pts) 
with unresectable colorectal liver metastases after Selective Internal Radiation Therapy 
(SIRT) intrahepatic 90Y administration.
Materials/Methods: 52 pts with adequate hepatic and renal function (life expectancy 
>6 months) were enrolled in absence of major vascular anomalies and pulmonary 
shunt >10%. Most patients had previously received >4 lines of chemotherapy (76%), >4 
hepatic metastases (58%), 25-50% liver involvement (60%) and bilateral spread (70%). 
After hepatic artery-gastroduodenal system shunts embolisation, pts underwent SIRT 
intra-hepatic administration in single session treatment. Median dose administered 1.7 
GBq (range, 0.9-2.2). The efficacy data were evaluated according with RECIST criteria.
Results: median f.u. was of 11 months; 16 and 22% of pts had early and late (>48 hrs) 
WHO G1-2 toxic events (mostly fever and pain). One patient (2%) had a complete 
response (CR), 11 (22%) a partial response (PR), 12 (24%) a stable disease (SD) and 
22 (44%) progressive disease (PD). Median overall survival was 13 months (CI 7-18), 
with significant difference between responders (CR+PR+SD) and non-responders 
(16[CI 13-19] vs. 8 [CI 4-12] months; p=0.0006). Two year survival was 40.3 and 0%, 
respectively. Median time to progression (mostly extrahepatic) was 4 months (CI 3-5).
Conclusion: Yttrium-90 SIRT showed an encouraging median survival, with acceptable 
toxicity that compares favourably with phases II/III studies of chemotherapy regimens in 
the second or third-line setting. Phase-II randomized trials focusing on targeted therapy 
w/wo SIRT in pts undergoing second-line chemotherapy are advisable.

2008.2
MDCT and MRI follow-up: hepatocellular carcinoma treated 
with TACE

R. Kloeckner1, F. Hartenstein1, G. Otto2, S. Herber1, C. Dueber1, M. B. 
Pitton1; 
1Department of Diagnostic and Interventional Radiology, University 
Hospital Mainz, Mainz, Germany, 2Department of Hepatobiliary Surgery, 
University Hospital Mainz, Mainz, Germany.

Purpose: to compare the capability of MDCT and MRI for evaluation of 
treatment results after TACE.
Materials/Methods: 20 patients (17 male, 3 female, age 68.9±9.6 
years) with biopsy proven HCC were treated with TACE. The first group 
was treated using a Doxorubicin-Lipiodol emulsion, the second group 
received Doxorubicin loaded beads. Follow-up included triphasic 64-row 
MDCT (collimation 0.6 mm, slice thickness 1 mm native, arterial and portal 
phase, 120 ml Imeron, 4 ml/s, delay by bolus trigger) and dynamic contrast 
enhanced MRI (T1 fs fl2d TE/TR 2.72/129 ms, T2 tse TE/TR 102/4000 ms, 
0.1 mmol/kgBW Gadolinium-DTPA, 5 dynamic phases T1 fs fl3d TE/TR 
1.56/4.6, slice thickness 4 mm). Residual contrast enhancement within 
tumor lesions was suspected to represent vital tumor. Nodules were 
analyzed with respect to tumor necrosis according to EASL.
Results: in cases with Lipiodol based TACE, MRI demonstrated a 
significantly greater residual viable tumor area compared to MDCT (47.7 
versus 23.2% after first, 31.2 versus 11.9% after second, and 23.7 versus 
11.4% after third TACE, respectively, p=0.0014). In contrast to MDCT, MRI 
was completely free from any artefacts caused by Lipiodol. In the bead-
based treatment protocol, the residual viable tumor areas were 46.4 
versus 41.2%, 31.9 versus 26.8%, and 26.0 versus 25.6%, after first, second, 
and third TACE, respectively (not significant).
Conclusion: if Lipiodol is used, MDCT overestimates the extent of tumor 
necrosis. MRI is superior to MDCT for detection of residual viable tumor 
after Lipiodol-based TACE procedures and is therefore recommended for 
reliable decision making during follow-up.

2008.3
Radioembolization of unresectable hepatocellular carcinoma 
using Y radioactive microspheres: experience at a single 
transplant institution

S. M. Ibrahim, R. J. Lewandowski, K. T. Sato, R. K. Ryu, R. A. Omary, R. Salem; 
Radiology, Northwestern University, Chicago, IL, United States.

Purpose: to present phase 2 data assessing long-term outcomes in 
HCC patients treated with Y90 glass microspheres.
Materials/Methods: 251 patients with HCC underwent treatment 
at the lobar or segmental level. Patients were stratified by Child-
Pugh (CP), OKUDA, PVT, and extrahepatic metastases. Patients had 
baseline and follow-up serology and imaging. Median survival from 
time of first treatment or censored to date of transplantation was 
computed.
Results: all patients were treated on an outpatient basis at 120 Gy; this 
was the initial therapy in 86%. Etiology of disease was hepatitis C (33%), 
alcohol (20%), hepatitis C + alcohol (8%), hepatitis B (10%), cryptogenic 
(24%), and others (5%). 101 (40%) and 31 (12%) patients presented with 
PVT and limited extrahepatic disease. There were 109, 129, and 13 Child-
Pugh A, B, and C patients. Grade 3/4 bilirubin toxicities were seen in 17% 
anytime during follow up. Median survival for CP A, B, and C was 14.9, 
6.5, and 4.5 months (P<0.0001). Median survival for OKUDA 1, 2, and 3 
was 15.7, 6.8, 2.5 months (P<0.0001). Median survival stratified to CP A 
with PVT (none, branch, main) was 22.4, 12.9, and 7.3 months (P<0.0001). 
Median survival in Child-Pugh A patients without PVT or extrahepatic 
mets was 26.9 months. Highly selected CP A patients without PVT and 
segmental Y90 had 94% and 89% 1 and 2 year survivals. 32 patients 
(13%) were downstaged/bridged to transplantation.
Conclusion: Y90 treatment of HCC patients appears safe, effective, 
and promising. Further investigation with appropriate control arm 
(Phase 3) is underway.

2008.4
Treatment of intermediate-advanced hepatocellular 

radioembolization: preliminary experience at National Cancer 
Institute of Milan

C. Spreafico1, C. Morosi1, R. Romito2, R. Lanocita1, M. Maccauro3, E. M. 
Civelli1, C. Chiesa3, E. Seregni3, S. Bhoori2, V. Mazzaferro2; 
1Special Procedures Dpt, National Cancer Institute, Milan, Italy, 2GI 
surgery and liver transplantation Dpt., National Cancer Institute, Milano, 
Italy, 3Nuclear Medicine Dpt., National Cancer Institute, Milan, Italy.

Purpose: to evaluate safety, efficacy and toxicities with Y90 glass 
microspheres radioembolization in intermediate-advanced HCC with or 
without portal vein thrombosis (PVT).
Materials/Methods: from February 2007 to January 2008, 27 patients 
with HCC were evaluated for Y90 radioembolization: 4 were excluded 
because of the presence of gastro-intestinal or pulmonary shunts after 
scanning with Technetium-99m macroaggregated albumin. 24 standard 
lobar treatments with Y90 Theraspheres® were performed in 23 patients 
(median age 63), 14 with PVT and 9 without PVT. 21 pts were Child-A and 
2 Child-B7. CT scan and biochemical markers were performed at 3 and 6 
months to assess tumour response.
Results: all procedures were safe, without major complications. One 
patient developed a duodenal ulcer one week after radioembolization. 
Median follow-up was 7 months. The overall median dose delivered was 
103 Gy in the lobe, 213 Gy in the tumor. According to RECIST, WHO and 
EASL criteria complete or partial response was in 20-25% of patients. 
Overall response rate (SD, PR, CR) was 75-80% (80% in pts with PVT and 
65% in pts without PVT). AFP median was 425 (0-69000) in pts with PVT, 
11 (0-59) in pts without PVT. Liver decompensation was mild in 1 patient, 
moderate in 4 and severe in 1 (SWOG score). No pulmonary toxicities were 
observed.
Conclusion: Y90 radioembolization seems to be a safe therapeutic option 
for advanced-intermediate HCC. Tumor response observed in patients 
with PVT is encouraging and might open new therapeutic prospectives.
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2008.5
Embolisation of the gastroduodenal artery prior to selective internal 
radioembolisation therapy (SIRT): a prospectively randomized study 
comparing coils with the Amplatzer vascular plug

M. Pech, A. Kraetsch, G. Wieners, U. Redlich, J. Ricke, O. Dudeck; 
Klinik für Radiologie und Nuklearmedizin, Universitätsklinikum 
Magdeburg, Magdeburg, Germany.

Purpose: to compare vascular anatomical limitations, procedure 
time, effectiveness, and safety of embolisation of the gastroduodenal 
artery with coils and the Amplatzer vascular plug.
Materials/Methods: fifty patients stratified for SIRT were 
prospectively randomized for embolisation of the gastroduodenal 
artery with either coils or plugs. The angle between aorta and 
celiac trunk, the diameter of the gastroduodenal artery, fluoroscopy 
time and total time for embolisation, durability of vessel occlusion, 
complications, and the number of embolisation devices were 
recorded. A t-test was used for statistical analysis.
Results: embolisations with either coils or plugs were technically feasible 
in all but one patient in whom a plug could not be positioned due to 
a small angle between aorta and celiac trunk of 21°. The procedures 
differed significantly in fluoroscopy time (8.0 min for coils vs. 1.9 min for 
plugs, p<0.001) and embolisation time (18.0 min for coils vs. 4.5 min for 
plugs, p<0.001). No vessel reperfusion was noted in all but one patient, in 
whom coil embolisation was performed. No procedural complications 
were encountered with the use of plugs while one coil migration was 
noted during coil embolisation. The number of embolisation devices 
were 6.9±4.1 for coils and 1.04±0.3 for plugs (p<0.001).
Conclusion: embolisation of the gastroduodenal artery with the 
Amplatzer vascular plug is feasible in most vascular anatomical 
conditions, reduces procedure and fluoroscopy time, and results in a 
permanent vessel occlusion with a low risk of complications.

2008.6
Long term results of doxorubicin loaded DC bead in the treatment 
of HCC survival, recurrence free interval and quality of life

K. Malagari, M. Pomoni, E. Emmanouil, E. Alexopoulou, V. Vergadis, D. 
Antonopoulos, A. Kelekis, E. Martzoukos, A. Gouliamos, D. Kelekis; 
2nd Dept. of Radiology, University of Athens Medical School, Athens, 
Greece.

Purpose: to examine the results of doxorubicin loaded DC bead in HCC 
not eligible to curative treatments.
Materials/Methods: seventy one patients (60 men; 11 women; mean 
age 63; range, 46-71 years) with documented HCC of 3-10 cm in diameter 
(mean 6.2) were enrolled prospectively.
Results: complete response according to EASL on an intention to 
treat basis was seen in 11 patients who developed complete necrosis 
(15.5%). Objective response ranged from 66.2% to 85.5% across the 
four treatments. Survival at 12 months was 97.05%. Sustained complete 
response was observed in 11 (16.1%), and objective response in 49 (72%). 
Sustained partial response was seen in 49 patients (72.05%). Survival at 18 
months was 94.1%. At 24 months follow up, survival was 91.1%. Sustained 
objective response was seen in 45 patients (66.2%) while sustained 
complete response was 16.1% (11/68). At 30 months, survival was 88.2%. 
AFP levels decreased significantly in measurements one month post 
each procedure (p<0.001). Bilirubin, γ-GT, aspartate aminotransferase 
(AST), alanine aminotransferase (ALT), and alkaline phosphatase (ALP) 
showed only transient increases observed during the study period. Severe 
procedure-related complications were seen in 4.2% (cholecystitis: n=1; 
liver abscess: n=1; pleural effusion n=1). Post Embolization Syndrome (PES) 
was observed in all patients. According to EORTC QLQ-C30, quality of life 
was good during the treatment period.
Conclusion: TACE with DC bead is an effective and safe procedure in the 
treatment of HCC patients not eligible for curative treatments with high 
rates of response and high rates of long term survival with good quality 
of life.

Free Paper Session 
Late breaking Abstracts
2009.1
An early decision for PTFE-TIPS improves survival in high risk 
cirrhotic patients admitted with an acute variceal bleeding. A 
multicenter RCT
J. Garcia-Pagan1, K. Caca2, C. Bureau3, W. Laleman4, T. Sauerbruch5, A. Luca6, F. 
Nevens4, J. Vinel3, J. Bosch1; 
1Hepatic Hemodynamic lab. Liver Unit. IMDIM. Hospital Clinic, IDIBAPS and Ciberehd, Barcelona, 
Spain, 2Medizinische Klinik I, Klinikum Ludwigsburg, Ludwigsburg, Germany, 3CHU Purpan 
Toulouse & INSERM U858, Toulouse, France, 4Hepatology, University Hospital Gasthuisberg, 
Leuven, Belgium, 5Internal Medicine I, University of Bonn, Bonn, Germany, 6Istituto Mediterraneo 

per i Trapianti e Terapie ad Alta Specializzazione (ISMETT), Palermo, Italy.

Purpose: Child-Pugh Class B cirrhotic patients with ongoing acute variceal bleeding 
(AVB) at endoscopy, while under vasoactive drugs treatment or Child-Pugh class C, have 
a high risk of treatment failure and a poor prognosis, despite the use of rescue TIPS. The 
present study was aimed at evaluating if an early decision for PTFE-TIPS in such high-risk 
variceal bleeders could decrease the probability of treatment failure and mortality.
Materials/Methods: In 6 European centers, 63 high-risk cirrhotic patients with AVB, 
treated with vasoactive drugs + endoscopy, were randomized to receive PTFE-TIPS 
within the first 72 hours after admission (n=32) or to current recommended therapy. 
The main endpoints analyzed were: 1) composite endpoint: failure to control AVB 
or to prevent rebleeding requiring admission and transfusion; 2) survival; 3) safety 
and complications.
Results: Median follow-up was 16 months. Fourteen patients in medical-endoscopic 
vs. 1 in PTFE-TIPS-group reached the composite endpoint (P<0.01). One-year 
actuarial probability of remaining free of the composite endpoint was 50% vs 97%; 
(p<0.001). 7 patients of the medical-endoscopic group received PTFE-TIPS as rescue 
therapy. Sixteen patients died (12 in medical-endoscopic vs. 4 in PTFE-TIPS-group; 
(p<0.02). 1 year actuarial survival was 60% in the medical-endoscopic vs. 86% in 
the PTFE-TIPS-group; (p<0.01). One-year actuarial probability of new or worsening 
ascites were 33% in the medical-endoscopic vs. 13% in the PTFE-TIPS group (p=0.11), 
and that of encephalopathy was 40% vs 28% (NS).
Conclusion: In high-risk cirrhotic patients admitted for AVB, early treatment with 
PTFE-TIPS is associated with significant, marked reductions in rebleeding and 
mortality. 

2009.2

from the RADAR registry

J. Macierewicz; 
Vascular Surgery, Doncaster Royal Infirmary, Doncaster, United Kingdom.

Purpose: To describe a retrospective analysis of clinical and technical 
outcomes for the Aorfix™ AAA stent graft over a medium term follow 
up period of up to 36 months using the Retrospective Aorfix DatA 
Registry (RADAR).
Materials/Methods: 366 patients underwent elective endovascular 
graft placement for infrarenal AAA disease at 108 centres in 17 
countries. Accuracy of graft placement, presence of endoleak, 
intraoperative and postoperative complications, aneurysm max 
diameter change during follow up were evaluated.
Results: Endograft insertion was successful in all cases. There were 3 
deaths within 30 days (<1%), 2 were procedure related, and 9 deaths in 
the group overall. There were 30 clinical events in 366 patients (8.2%), 
most of them minor. There were 2 cases of stent migration at 30 days. An 
endoleak rate of 5.3% was seen at 12 months of which 3 patients were 
classified as type II and one was type Ia. Mean aneurysm sac diameter 
shrank (decrease of max diameter by at least 5mm) or remained stable in 
over 90% of cases reported from 30 days to 12 months follow up; and in 
100% cases reported at both 24 month and 36 months follow up.
Conclusions: The RADAR 366 patient cohort has demonstrated 
good clinical outcomes for Aorfix™ AAA stent graft in terms of 
clinical events, mortality rate, endoleak, migration and fracture for 
up to 36 months. The results compare favourably with the current 
NICE guidance recommendations in the mid-term follow up. Data 
collection is ongoing.
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2009.3
Endovascular application of autologous bone-marrow derived 
stem cells in the management of critical limb ischemia

S. Sharma1, P. Jagia1, G. Gulati1, B. Bhargava2, S. Guleria3, S. 
Mohanty4; 
1Cardiac radiology, AIIMS, Delhi, India, 2Cardiology, AIIMS, Delhi, India, 
3Surgery, AIIMS, Delhi, India, 4Stem cell facility, AIIMS, Delhi, India.

Purpose: Evaluate safety and efficacy of endovascular delivery of 
bone marrow-derived stem cells in treating patients with critical limb 
ischemia.
Materials/Methods: We treated 12 patients (11 men), mean age: 48.25 
years, with critical limb ischemia not suited for endovascular or surgical 
revascularization. Ethical clearance from Institute board and informed 
written consent were obtained. Bone marrow aspiration was done from 
iliac crest. Patients were divided into four groups of three each. Group A 
(control) received medical therapy alone. Group B, C & D patients received 
injections of 1, 2 & 3 million stem cells/ cm length of the occlusion each intra-
arterially at the site of occlusion, along with medical treatment. Follow-up 
was done at 1, 3 and 6 months. End points included healing of ulcer, relief of 
rest pain, safety of treatment, pain free walking distance, imaging evidence 
of collateral vessel formation, and quality-of-life assessment.
Results: All procedures were technically successful, without complication. 
In control group, there was one death and two patients had toe 
amputation. Among remaining patients, 6-month follow up is completed 
in 6/9. There was no amputation, rest pain was relieved in all with >50% 
improvement in pain free walking distance, and an improved quality of 
life. Ischemic ulcers healed in two patients. IA-DSA at 6-months showed 
increase in collateral networks in 4/5 patients. Clinical and angiographic 
improvement was seen irrespective of the dose of stem cells delivered.
Conclusion: Intra-arterial delivery of bone-marrow derived stem cells 
is safe and effective in the management of critical limb ischemia.

2009.4
T-configurated stent-graft placement in patient with malignant 
hilar obstruction

D. Gwon, G. Ko, K. Sung, H. Yoon, J. Kim, J. Ohm, J. Lee, J. Shin, H. Song;
Interventional radiology, Asan Medical Center, Seoul, Republic of Korea.

Purpose: To investigate the technical and clinical efficacy of the newly 
designed T-configurated stent-graft in patients with unresectable 
malignant hilar obstruction.
Materials/Methods: From May 2007 to March 2008, 20 patients 
were treated with percutaneous transhepatic placement of two 
newly designed partially PTFE (polytetrafluoroethylene)-covered 
self-expandable stents in a T-configuration.
Results: In all cases, the T-configurated stent-grafts were 
successfully placed. The mean procedure time (a time between pre- 
and poststenting cholangiography) was 35 minutes (range, 16-60 
minutes). All patients showed clinical improvement and the bilirubin 
level decrease was statistically significant between before and after 
stent placement (p < 0.001). No cholangitis was encountered in 
patients who had blocked hepatic duct by the graft portion of the 
stent-grafts. The mean clinical follow-up was 21.3 weeks (range, 3-41 
weeks) after placement of the stent-grafts. The mean survival and 
stent patency times were 251.3 days (range, 102-289 days) and 260 
days (range, 165-289 days), respectively. The stent patency rates were 
not affected by age, sex, or Bismuth type.
Conclusion: Placement of a newly designed T-configurated stent-
graft for treatment of unresectable malignant hilar obstruction seems 
to be a technically feasible, safe and clinically effective method.

2009.5
Role of slow-release doxorubicin eluting beads (DEB) 
transarterial chemoembolization (TACE) in the treatment of 
hepatocellular carcinoma (HCC)

A. Vit, M. Sponza, G. Piccoli, A. Marzio, M. Montanari, G. Aprile, D. 
Gasparini; 
Interventional Radiology, University Hospital of Udine, Udine, Italy.

Purpose: TACE may prolong survival in HCC patients unsuitable for curative 
procedures. Data suggests that combining vascular embolization with 
intratumoral drug release with micrometer-sized beads preloaded with 
doxorubicin may further improve the clinical outcome.
Materials/Methods: Among other study inclusion criteria, pathologically 
confirmed diagnosis of HCC, being ineligible from curative options, age 
>18 yrs, and adequate liver/hematological function were all required. DEB 
was infused into the hepatic artery or into a few of its minor branches, with 
adjusting doxorubicin dose according to bilirubin values and patients’ 
BSA. Toxicity and response were respectively evaluated according to NCI-
CTC and modified EASL criteria.
Results: Over 28 months, we treated 158 liver lesions in 71 consecutive 
Child A/B, ECOG PS 0-1 patients, who had previously failed other 
local procedures. Median age was 69 years. Median diameters of the 
predominant lesion and tumor load were 30 and 43mm, respectively. 
Median dose of delivered doxorubicin was 60 mg. Postprocedural 
nausea, fever and local pain were frequently reported, with no evidence 
of myelotoxicity. Although 30-days mortality rate was limited to 4%, 
prolonged hospitalization was needed in only 5 cases. Radiological 
confirmed response rate was 94.2%. Among complete responders (74%), 
67% had no further evidence of disease after 12 months. However, the 
persistence of arterial enhancement in the treated area predicted hepatic 
recurrence (p=0.03).
Conclusion: DEB-TACE is highly active, reasonably safe, and represents 
a feasible opportunity to achieve prolonged disease control even in 
pretreated HCC patients. An Italian phase III randomized trial comparing 
traditional TACE versus DEB-TACE is planned.

2009.6
Electromagnetic tracking for vascular interventions: initial 
results in a rapid prototyped phantom

T. Penzkofer1, P. Bruners2, J. Pfeffer1, U. Steinseifer1, T. Schmitz-Rode1, A. 
H. Mahnken2; 
1Applied Medical Engineering, RWTH-Aachen University, Helmholtz 
Institute, Aachen, Germany, 2Diagnostic Radiology, RWTH-Aachen 
University, Aachen, Germany.

Purpose: Electromagnetic Tracking (EMT) is a recent development in the 
field of navigated interventions. Its unique property is the direct tracking 
of the tip of medical instruments without the need of a free line-of-sight. 
So far it has been successfully used to navigate radiologic and orthopaedic 
interventions. Little has been published about vascular interventions. 
Here we present first results on cardiovascular tracking using CT image 
datasets in combination with EMT-tracked catheters.
Materials/Methods: We fitted standard endovascular catheters and TIPS 
needles with EMT tracking sensors (NDI Aurora, NDI, Waterloo, Canada) 
and used an EMT based tracking system (IRAD CAPPA EMT, CAS inventions, 
Erlangen, Germany) in combination with high resolution CT datasets to 
test the feasibility of endovascular EMT tracking in a custom built vascular 
phantom. The vascular phantom was built by rapid prototyping of a 
segmented and meshed version of the thoracic and abdominal aorta of a 
patient suffering from an abdominal aneurysm.
Results: It was possible to reliably detect the position of the catheter 
without the use of any additional radiation only using the EMT tracked 
instruments. EMT tracking provided sufficient accuracy to successfully 
advance the catheter within the vascular system. Catheterization of 
visceral arteries could reproducibly be performed.
Conclusion: Vascular EMT tracking is feasible and provides a promising 
development in the field of navigated interventions. There is a need for 
further in-vivo and ex-vivo studies to evaluate the optimal configurations 
of EMT based vascular instruments. The overall savings on radiation 
exposure especially need to be evaluated.
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Free Paper Session 
Venous intervention
3001.1
Single incision technique for tunneled central venous access

S. G. Contractor, A. Merkulov, T. Phatak, N. Bhagat; 
UMDNJ - New Jersey Medical School, Newark, NJ, United States.

Purpose: to describe a new single incision technique for placement of 
implantable chest ports (ICP) and tunneled dialysis catheters (TDC).
Materials/Methods: tunneled venous access was obtained in 49 
consecutive patients. A micropuncture needle was bent into C 
shape and advanced from the expected exit location of the ICP/TDC 
in the deltopectoral fossa into the IJV or EJV under ultrasound (US) 
guidance. A microwire was advanced into the SVC and exchanged 
for a stiff Amplatz wire through a micropuncture sheath. Catheter 
length was measured using the microwire in the vein and tunnel. 
Subsequently, the tunnel tract was dilated, 19 ICPs and 30 TDCs were 
placed either without a peel-away sheath (2 ICPs, 26 TDCs) or with 
a peel-away sheath (17 ICPs, 4 TDCs). The procedure success and 
complication rate, US time, procedure time and average 2 month 
follow up was performed.
Results: all procedures were successfully performed without 
immediate complications like excessive bleeding, air embolism, 
pneumothorax, or infection. 1 patient was with pocket infection 6 
weeks after procedure. 19 ICPs/30 TDCs placed; 2 ICPs/6 TDCs were 
placed via the left IJV; 15 ICPs/22 TDCs via the right IJV; 5 ICP and 2 
TDCs via the right EJV. The average US time was 35 sec. The average 
procedure times were 25 min. for ICP and 12 min. for TDC.
Conclusion: the single incision technique requires fewer steps, 
eliminates second incision, and is safe and efficacious for ICP and TDC 
placement. The US and procedure times were routine on average.

3001.2
The OPTION inferior vena cava filter: first in human trial results 
and long-term retrievability data

A. Ebner1, A. Venbrux2, J. McGuckin3; 
1Cardio-Thoracic Surgery/ Cardiology, The French Hospital, Asuncion, 
Paraguay, 2Inteventional Radiology, George Washington Hospital, 
Washington, DC, United States, 3Interventional Radiology, The 
Philadelphia Vascular Institute, Radnor, PA, United States.

Purpose: clinical trial of the OPTION inferior vena cava filter system.
Materials/Methods: 30 patients were studied (F=20, M=10) with mean age 
64 y (21-94 y) using the OPTION IVC filter (Rex Medical, Conshohocken, PA) 5F 
delivery system for prophylaxis against pulmonary embolism (20 patients) 
or prohylaxis for trauma (10 patients) were placed via the right internal 
jugular vein (10) or the right femoral vein (20) in a mean caval diameter 
of 19.7 mm (12-30 mm). Sixteen filters were permanent and all 14 filters 
that were attempted were successfully retrieved with mean of 163 days 
implantation time (13-370 days). Filters removed after one year implantation 
included two at 369 days and one at 370 days implantation. All IVCs were 
patent and there was no evidence of cephalad or caudal migration. No filter 
fracture or associated pain was noted in these patients. One filter that was 
subsequently successfully retrieved was left indwelling initially because of a 
large amount of trapped thrombus. This thrombus was resorbed completely 
at the second attempted removal. One filter was removed from the femoral 
approach through a cardiac guide catheter and the other thirteen were 
successfully removed from the RIJ approach.
Results: the OPTION filter demonstrates long-term retrievability and 
excellent clot trapping and resorption and stability within the IVC.
Conclusion: there is no evidence of migration and excellent caval 
patency with the OPTION inferior vena cava filter. Retrievability was 
successful from both the jugular and femoral approach at up to 370 
days of implantation time.

3001.3
Left common iliac vein diameter and risk of deep venous 
thrombosis

G. A. Tye, J. Rosenberg, W. T. Kuo, N. Kothary, D. M. Hovsepian, J. D. 
Louie, D. Y. Sze, L. V. Hofmann; 
Interventional Radiology, Stanford Hospital and Clinics, Stanford, CA, 
United States.

Purpose: compression of the left common iliac vein by the crossing right 
common iliac artery (May-Thurner syndrome) may predispose one to 
development of left lower extremity deep venous thrombosis (DVT). The 
precise relationship between the degree of narrowing of the left common 
iliac vein (LCIV) and the risk for DVT formation has not been previously 
described.
Materials/Methods: an IRB-approved, retrospective review of electronic 
medical records was performed at a single institution to identify females 
45 years old or younger diagnosed with unilateral lower extremity DVT 
between 2002 and 2006. Twenty-seven age-matched controls were 
identified from a database of females who presented to the emergency 
department with abdominal pain and received contrast-enhanced 
computed tomography scans of the abdomen. Common iliac vein 
diameters were measured on available cross-sectional imaging.
Results: fifty-five females 45 years old or younger were identified with 
unilateral lower extremity DVT, of whom 45 (82%) had left-sided DVT. The 
probability of developing DVT increased with decreasing LCIV diameter. The 
odds of developing a left lower extremity DVT increased by a factor of 1.5 
for each one millimeter decrease in LCIV diameter (OR 1.5, p<0.005, 95% CI: 
1.1-2.0). A 50% narrowing of the LCIV increased the odds of developing left-
sided DVT by 4.5 (p<0.003, 95% CI: 1.7-13).
Conclusion: the risk of developing left lower extremity DVT increased 
steeply as the diameter of the LCIV decreased. These findings define more 
precisely the relationship between DVT formation and LCIV narrowing 
first described by May and Thurner in 1957.

3001.4
A prospective study of the Cook Celect™ filter as a retrievable 
device

S. M. Lyon1, G. Elizondo Riojas2, R. Uberoi3, J. Patel4; 
1Alfred Hospital, Prahran, Australia, 2Hospital Universitario de Nuevo 
León, Monterrey, Mexico, 3John Radcliff Hospital, Oxford, United 
Kingdom, 4Leeds Teaching Hospital, Leeds, United Kingdom.

Purpose: to collect data regarding the safety and performance of 
the Cook Celect™ filter when used as a retrievable device.
Materials/Methods: as of February 1, 2008, 91 Celect™ filters 
have been placed in patients with an indication for a temporary 
inferior vena cava filter. The primary indications for filter placement 
included: evidence of PE or DVT and contraindication to, or failure 
of, anticoagulation (42.9%), severe trauma without documented PE 
or DVT (23.1%), and high risk of PE (30.8%; e.g., immobilized patients). 
Filter retrieval occurred only when indicated following a clinical 
assessment of the patient’s overall condition. Clinical follow-ups 
continued for 3 months post-retrieval.
Results: filter retrieval has been attempted in 50 patients to date, 
yielding 48 successful retrievals (96% retrieval success rate). The 
mean number of days to retrieval was 186.2 days (range of 5 to 466 
days). A Kaplan-Meier product-limit survival estimate revealed that 
the probability of successful filter retrieval remained at 100% at 26 
weeks and above 88% at 52 weeks. The two unsuccessful retrieval 
attempts occurred on days 360 and 385 and were attributed to filter 
tilt and excessive tissue growth, respectively.
Conclusion: enrollment and patient follow-up continue; however, 
this interim data analysis suggests that the Cook Celect™ filter can be 
used successfully for patients with a temporary need for preventive 
PE therapy. Furthermore, the incidence of successful retrieval with 
the Celect™ filter is high well past one year after implant.
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3001.5
Endovascular treatment of acute and subacute iliofemoral deep 
vein thrombosis: long-term follow-up

L. Oguzkurt1, U. Ozkan1, O. S. Demirturk2, I. Coskun2, N. C. Koca1, F. 
Tercan1; 
1Radiology, Baskent University, Adana Teaching and Medical Research 
Center, Yuregir, Adana, Turkey, 2Cardiovascular Surgery, Baskent University, 
Adana Teaching and Medical Research Center, Yuregir, Adana, Turkey.

Purpose: to retrospectively evaluate outcome of endovascular treatment 
in acute or subacute iliofemoral deep vein thrombosis (DVT).
Materials/Methods: between September 2002 and December 
2008, iliofemoral deep vein thrombosis in 120 extremities of 110 
consecutive patients underwent endovascular treatment with 
catheter-directed thrombolysis, manual aspiration thrombectomy 
with or without stent placement. Patients were 67 women (61%) and 
43 men (age range 19 to 75). Eighty-one patients had at least one risk 
factor for the development of DVT. DVT was right-sided in 31, left-
sided in 68 and bilateral in 10 patients.
Results: technical success was achieved in 104 patients (95%). 
Clinical success with improvement or resolution of symptoms was 
achieved in 96 patients (87%). Eighty legs (73%) had at least one stent 
placement in the iliac or femoral vein. Rethrombosis was seen in 20 
patients (18%), mostly within first 3 months, on long term. Major 
bleeding was only seen in one patient and pulmonary embolism 
in 4 patients; only one was clinically significant. Procedure-related 
mortality was not seen.
Conclusion: endovascular treatment of iliofemoral deep vein 
thrombosis has high technical and clinical success and low 
complication rates. Rethrombosis on long-term is not low and mostly 
occurs in the first three months of treatment while patients are on 
anticoagulation.

3001.6
Sclerotherapy of superficial venous malformations using 
aetoxysclerol in micro foam form: one-year experience of the 
multidisciplinary consultation for vascular malformations at 
Montpellier CHU

H. Vernhet Kovacsik1, S. Bommart1, G. Gahide1, A. Kau van Kien2, M. 
Bigorre3, I. Quere2; 
1Cardiovascular Imaging, CHU Montpellier, Montpellier, France, 
2Vascular Medicine, CHU Montpellier, Montpellier, France, 3Pediatric 
Plastic Surgery, CHU Montpellier, Montpellier, France.

Purpose: to evaluate safety and efficiency of superficial peripheral venous 
malformations sclerotherapy using aetoxysclerol in micro foam form.
Materials/Methods: eleven patients (18 m-36 y sclerotherapy) with 
symptomatic peripheral venous malformations located at the lower 
limb (n=5), upper extremities (n=3) and pelvic (n=1) were addressed 
for 1-3 sessions sclerotherapy, after failure of medical treatment and 
physiotherapy. The pre and post-therapeutic (3 months) evaluation 
included MRI and duplex imaging. US-guided punctions were performed 
and injections were performed under fluoroscopic guidance using the 
road-map technique after endovascular or external occlusion of venous 
outflow. Two (n=9) and 0.5% (n=2) aetoxysclerol in micro foam form 
was injected in superficial malformations. Recorded data were technical 
success (filling of more than 50% of the cysts), decrease of pain and 
cosmetic improvement, recurrences, complications, loss of volume and 
enhancement at MRI.
Results: technical success was reached in all cases. Cosmetically, all the 
patients were improved, and symptomatic patients were relieved of pain 
in all cases. Recurrence at 6 months was observed in one patient. One 
complication was recorded: transient superficial venous thrombosis in one 
case. Loss of volume at MRI was 30-50% in all patients despite significant 
decrease of enhanced venous cysts in all patients.
Conclusion: sclerotherapy using aetoxysclerol in micro foam form in this 
experience has proven the technique to be effective and durable in the 
short term.

Free Paper Session 
Fibroids intervention
3002.1
Results of the FUME (fibroids of the uterus: myomectomy versus 
embolisation) randomised trial

M. J. Bratby1, N. S. Banu2, M. Gorti2, I. T. Manyonda2, A. Belli1; 
1Radiology, St George’s Hospital, London, United Kingdom, 2Obstetrics 
and Gynaecology, St George’s Hospital, London, United Kingdom.

Purpose: to investigate the efficacy and safety of uterine artery 
embolisation (UAE) versus abdominal myomectomy.
Materials/Methods: we conducted a randomised trial comparing 
UAE and myomectomy in women with symptomatic fibroids. The 
primary outcome was quality of life at 1 year as measured by the 
UFS-QOL. Patients were randomly assigned on a 1:1 ratio to undergo 
either UAE or myomectomy. 67 patients underwent UAE and 75 
patients underwent myomectomy.
Results: final analysis of UFS-QOL scores will be presented. The 
embolisation group had a shorter mean duration of hospitalisation 
(2 days vs 6 days, p<0.001). During the first year of follow-up, there 
were 2 (2.9%) major complications in the UAE group versus 9 (12.2%) 
major complications in the myomectomy group. Of those patients 
with follow-up to 2 years, within the embolisation group (n=57) there 
were 8 (14.0%) re-interventions for inadequate symptom control (2 
myomectomies and 6 hysterectomies) compared to one (2.7%) 
hysterectomy in the myomectomy group.
Conclusion: these results support UAE as an effective and safe 
treatment option to myomectomy. Hospital stay is significantly 
reduced. The major complication rate is lower following UAE. 
14.0% in the UAE group required a further intervention 2 years after 
treatment. Patient satisfaction is achieved by both treatments.

3002.2
UAE for adenomyosis: effect of uterine artery embolization on 
symptom severity and health-related quality of life scores in 
adenomyosis patients with leiomyomata

J. E. Middelkamp1, D. A. Valenti1, S. Babaei1, C. Reinhold1, T. Tulandi2;
1Radiology, McGill University, Montreal, QC, Canada, 2Obstetrics and 
Gynecology, McGill University, Montreal, QC, Canada.

Purpose: to evaluate uterine artery embolization (UAE) impact on 
symptom severity (SS) and health-related quality-of-life (HRQL) scores in 
adenomyosis patients with and without leiomyomata.
Materials/Methods: of 246 UAEs performed between September 2004 
and July 2007, 37 were found to have adenomyosis with or without 
leiomyomata on MRI. Analysis of prospectively collected Uterine Fibroid 
Symptom and Health-Related Quality-of-Life Questionnaires (UFS-QOL) 
was carried out for all available complete questionnaires (30 pre-, 22 post-
UAE, 19 both). SS and HRQL scores were calculated and mean values were 
compared to baseline and 6 month post-UAE data in the FIBROID registry 
to determine the effect of UAE in our patients with adenomyosis versus 
that expected for patients with leiomyomata alone. All 19 analysed cases 
had leiomyomata and adenomyosis.
Results: baseline SS and HRQL scores in our patient population were 
similar to those in the FIBROID registry (57.07 vs. 58.61 and 49.95 vs. 46.95, 
respectively). Both scores showed significant improvement at 6 month 
follow up (mean SS score 33.22, change: -23.85, p=0.000685; mean HRQL 
71.87, change: 21.91, p=0.00440). Improvement was less than in the FIBROID 
registry (mean SS score 19.87, change -38.62; mean HRQL 85.04, change 
37.69). No significant link was identified among extent of adenomyosis, 
percent fibroid necrosis, fibroid volume reduction and score changes.
Conclusion: our data suggest that women with adenomyosis and 
leiomyomata do benefit from UAE with significant improvement in 
SS and HRQL scores; however, this is less than for women with only 
leiomyomata.
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3002.3
Uterine artery embolization in women with symptomatic 
adenomyosis: mid-term clinical results

M. J. Arntz1, P. N. M. Lohle1, P. F. Boekkooi2, A. J. Smeets1, H. A. M. 
Vervest2, L. E. H. Lampmann1; 
1Radiology, St. Elisabeth Ziekenhuis, Tilburg, Netherlands, 2Gynaecology 
and Obstetrics, St. Elisabeth Ziekenhuis, Tilburg, Netherlands.

Purpose: uterine artery embolization as treatment for adenomyosis 
is controversial. The objective of this study is to evaluate mid-term 
clinical outcome after uterine artery embolization for symptomatic 
adenomyosis in 56 women.
Materials/Methods: in 56 women with symptomatic adenomyosis, 
uterine artery embolization was performed. Sixteen women had pure 
adenomyosis and 40 had dominant adenomyosis accompanied by 
fibroids. Heavy menstrual bleeding, pain and bulk-related symptoms 
were compared before and after the procedure. Additional treatment 
and patient satisfaction were recorded.
Results: there were no complications related to the embolization 
procedure (0%, 95% CI 0.0-7.7%). Follow-up was available in 47 women 
with a mean follow-up of 30 months (median 23, 3-79 months). 
Additional treatment was needed in five women (11%): hysterectomy 
in four and a repeat embolization in one. Heavy menstrual bleeding 
was resolved or improved in 36/37 (97%), pain in 28/36 (78%) and 
bulk-related symptoms in 21/33 (64%). Of the 47 women, 40 (85%) 
were (very) satisfied with the embolization treatment.
Conclusion: uterine artery embolization for symptomatic 
adenomyosis is safe and effective. Mid-term results show significant 
improvement of symptoms and satisfaction in the majority of women. 
Hysterectomy could be avoided in most women.

3002.4
Uterine fibroid embolization: first results from the European 
Polyzene®-F microsphere multicenter study
J. Kettenbach1, V. Berczi2, F. Orsi3, L. Lampmann4, R. W. Günther5, T. Helmberger6, D. 
Vorwerk7, G. M. Richter8, J. Moyses1, J. Moss9; 
1Dept. of Radiology, General Hospital, Vienna, Austria, 2Dept. of Radiology, Clinics 
of Cardiovascular Surgery, Semmelweis University, Budapest, Hungary, 3European 
Institute of Oncology, Interventional Radiology Unit, Milan, Italy, 4Dept. of Radiology, 
Algemeen Ziekenhuis St. Elisabeth, Tillburg, Netherlands Antilles, 5Dept. of Radiology, 
Universitätsklinikum der Rheinisch-Westfälische Technische Hochschule Aachen, Aachen, 
Germany, 6Dept. of Radiology, Klinikum Bogenhausen, Munich, Germany, 7Dept. of 
Radiology, Klinikum Ingolstadt, Ingolstadt, Germany, 8Dept. of Radiology, University 
Hospital, Heidelberg, Germany, 9Dept. of Radiology, Gartnavel General Hospital, Glasgow, 
United Kingdom.

Purpose: to present data of a multicenter study, following uterine-fibroid 
embolization (UFE) using novel designed microspheres.
Materials/Methods: in 11 European centers, 63 patients (43±4 years) were treated 
using Polyzene®-F coated microspheres with a hydrogel core (EmbozeneTM 
Microspheres, CeloNova BioSciences, Newnan, GA, USA). The maximum diameter 
of dominant fibroids was 7.3±3.1 cm. Primary endpoints were menstrual bleeding 
score (MBS), pain-related symptoms (PRS), and Quality-of-Life (QoL) evaluated 
before and after embolization.
Results: a total volume of 7.0 ml EmbozeneTM microspheres (500-, 700-, or 900-
µm in diameter) was used per patient (2.8 ml on the right side, 4.3 ml on the left 
side). Mean procedure time was 79±30 minutes, mean fluoroscopy time was 19±10 
(range 8.5-50.0) minutes. Primary technical success was achieved in 97%. Adverse 
events were observed in 5% (perforation of vaginal artery, urinary tract infection, 
temporary hypertension, chills and pain without fever, expulsion of submucous 
myoma, and hysterectomy following endometritis). Three- and six-month follow-up 
was completed in 57 of 63 (90%) patients. Compared to pre-UFE, at 3 and 6 months 
after UFE, median MBS declined significantly (p=.001) from 392 (range 37-2988) to 76 
and 85, respectively; PRS reduced from 3.5±1.5 to 2.0±1.3 and 1.9±1.1, respectively; 
QoL improved from 64±21 to 78±17 and 81±18, respectively. After 6 months in 40/58 
patients, QoL improved from 56.9 to 85.0%; remained unchanged in 10/58 patients 
at 81.5% and was reduced in 8/58 from 73.8 to 57.5%.
Conclusions: using EmbozeneTMmicrospheres with Polyzene®-F coating, a 
significant improvement of primary endpoints was observed.

3002.5
Uterine malignancy after UFE: one center study (1200 patients)

R. Pietura1, M. Janczarek1, P. Bernat1, M. Wolska1, G. Jakiel2, M. 
Szczerbo-Trojanowska1; 
1Department of Interventional Radiology, Medical University of Lublin, 
Lublin, Poland, 2Department of Gynecology, Medical University of 
Lublin, Lublin, Poland.

Purpose: incidence of leiomyosarcoma in patients who underwent 
surgical treatment is very rare (0.49-0.24%). According our knowledge, so 
far, 6 cases of malignancy after UFE were described in literature as case 
reports. The purpose of this study is to evaluate the frequency of uterine 
malignancy after UFE.
Materials/Methods: between 2001 and 2007, 1200 patients were treated. 
Mean age was 42.1 yrs, mean volume of fibroid - 235 cc, and uterus - 
498 cc. Pre-procedure evaluation consists of MRI, consultation with 
gynaecologist, anaesthesiologist, interventional radiologist, endometrial 
biopsy, vaginal culture, pregnancy test, blood count, CRP, LDH and APTT. 
Spherical PVA (350-900 m) were used to obtain complete stasis in both 
uterine arteries. MRI with contrast enhancement was performed 3 months 
after UFE.
Results: in 5 of 1200 patients, uterine malignancy was diagnosed: 
2 leiomyosarcomas and 3 adenocarcinomas. Delay of diagnosis was 
from 6 to 9 months for leiomyosarcoma and from 9 to 36 months for 
adenocarcinoma. All 5 patients underwent hysterectomy and 3 of them 
lymphadenectomy and chemotherapy. Two patients died and three 
are still alive (1-3 yrs). Normal endometrial biopsy allowed excluding 
adenocarcinoma before UFE, but there is no diagnostic procedure which 
can identify leiomyosarcoma before endovascular treatment. There is no 
evidence to suggest the correlation between UFE and uterine malignancy. 
Moreover, comparison leiomyosarcoma frequency rate after UFE (0.17%) 
and after hysterectomy (0.24-0.49%) gives us hope that uterine malignancy 
after UFE does not appear to increase in frequency.
Conclusion: uterine malignancy after UFE is very rare, and presumably 
there is no correlation but patients should be informed about risk which 
could avoid choosing surgical treatment.

3002.6
A comparison of alternative uterine artery embolisation (UAE) agents

C. O’Riordan, J. Ni Mhuireartaigh, C. Cronin, E. Delappe, G. O’Sullivan; 
Radiology, UCHG, Galway, Ireland.

Purpose: with the emergence of uterine artery embolisation (UAE) for 
fibroids, there has been renewed interest in the properties of embolic 
particles. The embolic agents are typically sterile, inert, generally 
spherical particles of plastic. Two alternative types are used in our 
institution - Embospheres® (BioSphere Medical, Inc.) and Embozenes® 
(CeloNova BioSciences Inc.) We present our experiences and results with 
each to ascertain whether they differed in their efficacy.
Materials/Methods: 141 women who had undergone UAE in 
our institution over a 5 year period using either Embospheres® 
or Embozenes® were audited. The UAE was performed by two 
experienced interventional radiologists. In each group, a pre-
embolisation MR of pelvis was compared with that of a control follow 
up, a pelvic MR at 3 months post and one year post procedure. A 
standard protocol was used employing pre and post Gadolinium 
administration. Post embolisation reduction in measured fibroid or 
uterine volume was calculated for the both groups.
Results: there was a significant reduction in fibroid volume following 
UFE for both groups. Post embolisation reduction in measured fibroid 
volume was greater for the Embospheres® group in comparison with 
the Embozenes® group. A larger volume of embolic material was 
used on average in the Embospheres® group in comparison with the 
Embozenes®. No significant complications occurred in either group.
Conclusion: currently, most physicians choose the material to fit 
the individual patient circumstances and their preference. Our study 
demonstrates that although similar technical success is encountered 
with both types, there is a greater fibroid volume reduction with the 
use of Embospheres® compared with Embozenes®.
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Free Paper Session 
Tumor ablation (liver, kidney)
3003.1
Percutaneous radiofrequency ablation (RFA) for the treatment of 
adrenal metastases

C. Recaldini, G. Carrafiello, D. Laganà, A. Giorgianni, A. D’Ambrosio, C. 
Fugazzola; 
Radiology, University of Insubria, Varese, Italy.

Purpose: the aim of this study is to show feasibility, safety and 
short term efficacy of image-guided percutaneous radiofrequency 
ablation (RFA) of adrenal metastases (AM).
Materials/Methods: seven RFA treatments were performed in 6 
patients (2 men and 4 women; mean age 67.2 years, range 55-74 years) 
with 6 AM from 2003 to 2006. One patient was treated twice for residual 
disease after first treatment. The average diameter of the treated AM 
was 29 mm (range 15-40 mm). In all patients, the diagnosis was obtained 
with CT current protocols (wash in and wash out curves) in use in our 
institution and confirmed by pathology with an image-guided biopsy. 
Referred patients were not surgical candidates because of comorbidities 
(4 patients) or refusal to undergo surgery (2 patients).
Results: no major complications occurred. In one patient, shortly 
after initiation of the procedure of the right adrenal mass, severe 
hypertension was noted (249/140 mm Hg) and treated with 70 mg beta-
blockers; another patient developed post-RFA syndrome treated with 
acetominaphen. In 5 out of 6 lesions, there was no residual enhancement 
in the treated tumor. In one patient, CT examination showed areas of 
residual enhancement of the tumor after treatment.
Conclusion: our preliminary results suggest that imaging guided 
percutaneous RFA is effective for local control of AM without major 
complications with low morbidity rate related to procedure.

3003.2
Percutaneous radiofrequency ablation of liver metastases from 
colorectal cancer: efficacy and survival

L. Bellmann1, T. de Baère2, A. Auperin2, P. Rao2, F. Deschamps2, A. 
Hakime2; 
1Hopital Européen G. Pompidou, Paris, France, 2Institut Gustave Roussy, 
Villejuif, France.

Purpose: our aim is to evaluate the local efficacy and survival after 
percutaneous radiofrequency ablation (RFA) of liver metastases from 
colorectal cancer and also to study the associated prognostic factors.
Materials/Methods: one hundred and thirty one patients (mean 
age 63 years) with 160 metastases (mean size 24.3 mm) were treated 
for hepatic metastases from colorectal cancer. Hepatic recurrence 
and survival rates were calculated with the Kaplan-Meier method. 
Prognostic factors studied were patient characteristics (sex, age), 
tumour characteristics (diameter, number) and disease characteristics 
(tumours markers level before RFA, synchronous or metachronous 
metastases, response to chemotherapy before RFA) and treatment 
associated with RFA (hepatic resection, chemotherapy).
Results: local recurrence at the site of RFA and hepatic recurrence 
rate were 21 and 68%. Estimated median survival from the time 
of radiofrequency was 34 months. 2-year survival rate was 66%. 
Predictors of local recurrence and survival were size of tumours and 
level of tumours markers before RFA. The numbers of tumours were 
predictors of local recurrence with 15% for 1 tumor, 35% for 2 tumors 
and 73% for 3 tumors or more.
Conclusion: median survival after percutaneous RFA seems close to 
that reported after surgery and better than that noted with systemic 
chemotherapy. Results of RFA may be further improved with a careful 
patient selection with respect to the predictive factors revealed in 
our study.

3003.3
Algorithm optimization for multitined radiofrequency ablation: 
a comparative study in ex vivo and in vivo bovine livers

L. Appelbaum1, J. Sosna2, S. Perez1, I. Nissenbaum1, E. Libson1, N. S. 
Goldgerg3; 
1Radiology, Hadassah University Medical Center, Jerusalem, Israel, 
2Radiology, Hadassah University Medical Center and Beth-Israel 
Deaconess Medical Center, Boston, MA, Jerusalem, Israel, 3Radiology, 
Hadassah University Medical Center and Beth-Israel Deaconess Medical 
Center, Boston MA, Jerusalem, Israel.

Purpose: to optimize a multi-step algorithm for a multi-tined ablation 
system to produce large volume RF-induced coagulation.
Materials/Methods: multiple ablations were performed in ex-vivo 
(N=401) and in-vivo (n=16) bovine liver using the RITA/Angiodynamics 
XLiE ablation system (Fremont, CA) with final tine extension to a 5, 6, and 
7-cm-diameter target. Algorithms were varied including the number of 
sequential 1 cm tine extensions (2-6) and RF application duration for each 
extension (4-12 min). Coagulation was measured to determine the optimal 
parameters defined as maximum coagulation with minimum duration of 
RF application and/or tine extensions.
Results: maximum ex-vivo coagulation was 5.3±0.3 cm for 5 cm extension, 
6.3±0.7 cm for 6 cm; and 6.9±0.6 cm for 7 cm. Optimal parameters included 8 
min of heating at 4 and 5 cm (total duration 19 min) for 5 cm final extension; and 
similar heating at 5 cm and 6 cm (total duration 27 min) for 6 cm; and initial 4 and 5 
cm tine extension to 105°C followed by 10 and 12 min of heating at 6 cm and 7 cm 
(total 35 min) for 7 cm. A reduced number of tine extensions from 4, 5, and 6 (for 
5, 6, and 7 cm diameter) to 2, 2, and 4, respectively, occurred, without significantly 
changing RF duration or coagulation diameter (p>0.25). Confirmation in-vivo 
produced uniform 5.4±0.5 cm coagulation for the 5 cm extension, but irregular 
zones of coagulation for 6 cm given vessels interference.
Conclusion: large zones of coagulation measuring 5-7 cm can be created 
with RF algorithms that reduce the number of tine extensions compared 
to manufacturer’s recommendations. This may ease utility of RF ablation 
in clinical practice.

3003.4
Percutaneous radiofrequency ablation (RFA) of unresectable 
medium and large hepatomas using RFA switching controller: 
preliminary results

F. G. Irani, C. S. Ho, R. J. Beecroft, J. R. Kachura; 
Department of Medical Imaging, University Health Network and Mount 
Sinai Hospital, Toronto, ON, Canada.

Purpose: to evaluate efficacy and safety of percutaneous RFA using 
multiple probes with switching controller for treatment of medium (3.1-5 
cm) and large (>5.1 cm) unresectable hepatomas.
Materials/Methods: 19 patients; 15 male; mean age 65.7 years were 
studied. RFA was performed under conscious sedation on outpatient 
basis using multiple internally cooled electrodes connected to a switching 
controller guided by US and CT. 2-4 weeks post ablation contrast-enhanced 
MR or CT was used to assess completeness of ablation. Subsequent 3 
monthly follow-up imaging was performed.
Results: 17 patients had Child A and 2 Child B class disease. Average 
tumor size: 4.5 cm. Mean ablation size: 5.4 cm. Mean treatment time: 23.0 
minutes. Mean final temperature: 74.4°C. Mean follow up: 9.2 months. 
Following the first session of RFA, complete (100%) ablation was achieved 
in 52.6% (n=10), incomplete (<100, >90%) in 36.8% (n=7) and partial (<90%) 
in 10.5% (n=2). In 8 patients, further treatments were performed with 5 
achieving complete ablation: additional RF (n=4); TACE (n=1). 3 patients 
had rapidly progressive disease and ablation remained incomplete. One 
patient refused further treatment. Primary (complete tumor ablation on 
3 month imaging or after 2 treatment sessions) and secondary (assisted) 
effectiveness rates were 12/19 (63%) and 15/19 (79%), respectively. No 
procedure-related mortality observed. One patient (Child B) developed 
progressive liver decompensation following RF and was successfully 
transplanted. Minor complications were seen in 6 patients.
Conclusion: this procedure is efficacious and safe for treatment of 
medium and large unresectable hepatomas. Its long-term results are yet 
to be evaluated.



Copenhagen 2008
305Free Papers

Cardiovascular and Interventional Radiological Society of Europe

3003.5
MR-guided radiofrequency (RF) ablation of liver malignancies: 
first clinical experience with computer-aided 3D based analysis 
of tumor ablation

D. Schmidt1, S. Clasen1, H. Rempp1, C. Schraml1, A. Weihusen2, A. 
Boss1, C. Claussen1, P. Pereira1; 
1University Hospital Tübingen, Tübingen, Germany, 2Mevis research, 
Bremen, Germany.

Purpose: to evaluate feasibility and effectiveness of computer-aided 3D 
planning and assessment of tumor ablation for MR-guided RF ablation of 
liver malignancies.
Materials/Methods: in 10 patients, primary (n=4) or secondary (n=8) liver tumors 
(mean diameter: 29.9 mm; range: 10-60 mm) were treated with one session of 
MR-guided RF ablation. The ablation procedure was entirely performed at an 
interventional MR unit (Magnetom Espree 1.5 T, Siemens Medical Solutions, 
Forchheim) using MR-compatible internally cooled electrodes. MeVisSafir 
software (MeVis research, Bremen) was used as application for computer-aided 
3D planning and assessment of the safety margin. All MR data were transferred 
immediately during RF ablation to the MeVis workstation to evaluate the 
technical success by comparison of 3D shape analysis of pre-tumor volume and 
induced coagulation necrosis volume. T2- and T1 weighted sequences with 
dynamic MR imaging (TR/TE: 3500/110 ms and TR/TE: 500/50 ms) were used to 
monitor the extent of induced coagulation.
Results: MR-guided RF ablation by using MeVisSafir was technically 
successful in 10/10 (100%) as assessed at the end of each session. 
Complete coagulation was intended in 11/12 tumors. To achieve complete 
coagulation 11/12 (91.7%) tumors required a single session. MeVisSafir 
was able to monitor the extent of coagulation necrosis and to determine 
the safety margin. Furthermore, it was supportive in guiding overlapping 
ablations for complete tumor coagulation.
Conclusion: computer-aided 3D planning and assessment of tumor 
ablation is feasible and effective during MR-guided RF ablation. In our 
opinion, the clinical benefit may be to improve the complete tumor 
destruction in a single session.

3003.6
Percutaneous ultrasound guided cryoablation of small kidney 
tumours

J. Solvig1, Ø. Østraat1, T. E. Bjerklund Johansen2; 
1Radiology, Aarhus University Hospital, Aarhus N, Denmark, 2Urology, 
Aarhus University Hospital, Aarhus, Denmark.

Purpose: small kidney tumours are diagnosed with increasing 
frequency. There is an obvious advantage in treating these tumours 
with minimally invasive measures. Cryosurgical ablation of kidney 
tumours (CSAK) is now recognised as a true therapeutic option. Most 
studies on CSAK report on laparoscopic guided CSAK. We present our 
first results using ultrasound guided percutaneous CSAK.
Materials/Methods: between Oct. 2005 and Dec. 2007, 35 patients 
with incidentally diagnosed tumours in one or both kidneys were 
referred and treated with CSAK. 22 patients, mean age 64 (41.6-80.3) 
years, were treated with a percutaneous ultrasound guided approach. 
We used SeedNet cryomachine and Iceseed (17G) needles from Galil 
Medical, Israel. Argon gas was used for freezing and Helium for 
thawing. A freezing temperature of less than -40oC was maintained 
for 2x10 minutes. Patients were followed with contrast CT after 1, 3, 
12 and 24 months.
Results: one patient experienced minor hematuria and got a 
temporary nephrostomy. Otherwise, the postoperative course was 
uneventful in all patients who left hospital within 24 hours after 
CSAK. Tumour diameter was 2.3 (1.0-3.7) cm. Biopsies revealed 13 RCC 
and 6 oncocytomas. Three biopsies were inconclusive. No evidence 
of tumour recurrence is seen so far.
Conclusion: percutaneous ultrasound guided CSAK seems to be 
a safe and well tolerated method. The period of hospitalisation is 
shorter as compared to laparoscopic guided CSAK.

Free Paper Session 
Carotid artery imaging and intervention
3004.1
Retinal embolization during carotid angioplasty and stenting

M. H. Van Werkum, J. Vos; 
Radiology, Sint Antonius Hospital Nieuwegein, Nieuwegein, Netherlands.

Purpose: the purpose of this study was to evaluate the incidence of retinal 
emboli during Carotid Angioplasty and Stenting (CAS) and to correlate 
the results obtained with fundoscopy with TransCranial Doppler (TCD) 
findings.
Materials/Methods: between October 2001 and May 2005, 33 patients (23 
[70%] male, 19 [59%] symptomatic, age 54-82 years) scheduled for CAS were 
enrolled in the present study. A bilateral fundoscopy was performed by an 
experienced ophthalmologist on the following time-points: 1) pre-, 2) directly 
post, 3) 24 h after CAS and 4) one year post-procedure. TCD detected cerebral 
emboli were measured at five distinct procedural phases: during wiring, 
predilatation, stent placement, postdilatation and protection device use. The 
embolic load was stratified to single emboli and embolic showers.
Results: in all cases, the procedure was performed successfully. In five 
of thirty-two cases (15.6%), the post-procedural fundoscopy showed 
new retinal embolization. Three of these cases were performed using 
cerebral protection devices. Two of the cases with new retinal emboli 
had a small retinal infarct. In 30 of patients (5 cases and 25 controls), a 
suitable temporal window for TCD monitoring was found. No statistically 
significant correlation between TCD- data and the incidence of retinal 
emboli was found. On long term follow-up, all retinal emboli and small 
retinal infarcts have resolved.
Conclusion: the occurrence of retinal embolization during CAS should 
not be underestimated and no definitive sequelae were reported. The TCD 
detected cerebral embolic load was not correlated to retinal embolization. 
Cerebral protection devices did not prevent retinal embolization.

3004.2
Cerebral perfusion affects risk of ischemia during carotid 
revascularization

L. M. Jongen1, J. Hendrikse1, F. L. Moll2, W. P. T. M. Mali1, H. B. van der 
Worp3; 
1Radiology, UMC Utrecht, Utrecht, Netherlands, 2Surgery, UMC Utrecht, 
Utrecht, Netherlands, 3Neurology, UMC Utrecht, Utrecht, Netherlands.

Purpose: patients with impaired perfusion in the hemisphere ipsilateral 
to a stenotic internal carotid artery (ICA) may have a higher risk of 
cerebral ischemic complications than those with normal perfusion. We 
studied whether the occurrence of new ischemic lesions after carotid 
revascularization in patients with symptomatic ICA stenosis is related to 
cerebral hemodynamic factors.
Materials/Methods: in 81 patients with symptomatic internal carotid 
artery stenosis, CT perfusion and MR diffusion weighted imaging (DWI) 
were performed before revascularization; DWI was repeated within two 
days thereafter. Cerebral blood volume (CBV), mean transit time (MTT), 
and cerebral blood flow (CBF) were measured in the cortical flow territory 
of the middle cerebral artery. Hyperintense lesions on postprocedural 
DWI not visible on baseline DWI were considered new cerebral ischemic 
lesions. Univariate analyses were performed to test the relation between 
CBF, CBV, and MTT and new ischemic lesions.
Results: in 18 (22%) patients, new ischemic lesions were found. CBF was 
lower in hemispheres with new ischemic lesions (49±12 ml/100g/min) 
than in hemispheres without new lesions (67±32 ml/100g/min; P<0.001). 
The MTT was longer in hemispheres with new ischemic lesions (6.2±2.0 
s) than in hemispheres without new lesions (5.1±1.6 s; P=0.009). The CBV 
did not differ significantly between hemispheres with and those without 
new ischemic lesions.
Conclusion: patients with impaired cerebral perfusion are more prone to 
develop ischemic lesions during carotid revascularization. Potentially, in 
these patients extra precaution, such as the use of a cerebral protection 
device, may be warranted.
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3004.3
Feasibility of near-infrared fluorescence imaging to identify 
and quantify vulnerable plaque formation in human carotid 
specimen

C. J. Zeebregts1, J. Hillebrands2, N. J. Harlaar1, M. van Riezen3, R. A. Tio4, G. M. van Dam3; 
1Surgery (Division of Vascular Surgery), University Medical Center Groningen, 
Groningen, Netherlands, 2Cell Biology, University of Groningen, Groningen, 
Netherlands, 3Surgery, University Medical Center Groningen, Groningen, Netherlands, 
4Cardiology, University Medical Center Groningen, Groningen, Netherlands.

Purpose: vulnerability of carotid plaque is a strong predictor for subsequent 
cerebral ischaemic events. This feasibility study was designed to establish the 
presence of fluorescence signals in carotid plaques targeting prognostic biomarkers 
for plaque rupture.
Materials/Methods: a consecutive series of 12 human carotid samples were taken 
immediately after operation and incubated for 1 hour with a specific cardiovascular 
probe, which consisted of backbone lysines being a protease activatable fluorescent 
agent that is activated by matrix metalloproteinases (MMPSenseTM750). Hereafter, 
fluorescent signals were determined up to 8 hours after incubation and the 
specimen were analyzed with a patented highly sensitive cooled charge-coupled 
device camera connected to a light-tight black chamber (IVIS® 100 Series).
Results: mean autofluorescence (radiance, photons/sec/cm2/sr) as measured 
before incubation with MMPSense was 1.2x10e9±s.d. 7.4x10e8 intraluminally, and 
1.1x10e9±s.d. 5.7x10e8 extraluminally (paired t-test, p=0.28). After incubation 
with MMPSense, these figures were 5.4x10e9±s.d. 2.1x10e9 (intraluminal), 
and 5.3x10e9±s.d. 2.1x10e9 (extraluminal), respectively (paired t test, p=0.42, 
intraluminal vs. extraluminal). MMPSense/autofluorescence ratios did not differ 
significantly between both sides of the plaque. Paired testing of the difference 
in fluorescence signal measured between autofluorescence and after MMPSense 
was highly significant (p<0.0001) for both intraluminal as extraluminal sides. 
Remarkably, the strongest autofluorescence signals were found at dense lipid core 
sites, whereas the largest accumulation of MMPSense seemed to occur at shoulder 
regions of the plaque.
Conclusion: ex-vivo near-infrared fluorescence imaging of resected specimen after 
carotid endarterectomy is feasible with a 4-fold stronger fluorescence signal with 
MMPSense compared to background autofluorescence.

3004.4
Increasing carotid plaque echolucency predicts cardiovascular 
events in high risk patients

R. Bucek1, M. Reiter1, S. Puchner1, M. Schillinger2; 
1Cardiovascular and Interventional Radiology, Medical University Vienna, 
Vienna, Austria, 2Angiology, Medical University Vienna, Vienna, Austria.

Purpose: carotid plaque echolucency by ultrasound is a potential 
indicator of plaque instability and may identify patients at risk for major 
adverse cardiovascular events (MACE). We hypothesized that decreasing 
gray scale median (GSM) levels determined by repeat carotid ultrasound 
examinations are associated with future MACE.
Materials/Methods: the study was approved by the institutional ethics 
committee and all patients provided informed consent. We prospectively 
studied 574 patients with carotid plaques ≥30% of 1268 consecutive 
patients initially asymptomatic with respect to carotid disease. GSM levels 
were determined by carotid ultrasound investigations at baseline and 
after median 7.5 months (range 6 to 9) and the mean change of GSM was 
calculated. Patients were then followed clinically for median 3.2 years for 
the occurrence of composite MACE.
Results: during the initial period, carotid GSM change was median 2.9 
(Interquartilerange [IQR] -6.9 to 11.0). Of 574 study participants, 230 (40%) 
showed a reduction of GSM levels and 344 (60%) showed an increase. 
MACEs were observed in 177 (31%) of 574 patients. Adjusted hazard ratios 
for the lowest quartile (GSM change below -6.9), the second quartile 
(GSM change between -6.9 and 2.9) and the third quartile (GSM change 
between 2.9 and 11.0) were 1.71 (95% CI 1.09 to 2.66), 1.36 (95% CI 0.86 to 
2.16), and 1.22 (95% CI 0.77 to 1.95) compared to the highest quartile (GSM 
change above 11.0) (p=0.018).
Conclusion: increasing echolucency of carotid artery plaques within 
a 6 to 9 month interval predicts midterm clinical adverse events of 
atherosclerosis.

3004.5
Carotid artery stenting (CAS): the results of an eight-year 
experience

M. Stefanini1, R. Gandini1, F. Versaci2, E. Pampana1, S. Fabiano1, C. 
Reale1, A. Spinelli1, M. di Primio1, E. Gaspari1, G. Simonetti1; 
1Diagnostic Imaging, Interventional Radiology, Molecular Imaging and 
Radiotherapy, University of Rome Tor Vergata, Rome, Italy, 2Department of 
Internal Medicine. Unit of Cardiology, University of Rome Tor Vergata, Rome, Italy.

Purpose: carotid artery stenting (CAS) may be an alternative to surgical 
endoarterectomy not only in high-risk patients. Few data are available on 
the long-term clinical efficacy of CAS with the use of cerebral protection 
devices and on the incidence of restenosis. Our experience demonstrates 
that, if certain requirements are fulfilled, CAS can be considered a safe and 
effective treatment with short and long-term high success rates.
Materials/Methods: in the past 8 years, we have treated 1003 patients 
(1096 arteries) affected by internal carotid artery stenosis, of which 93 
presented bilateral stenosis. 567 (51.74%) were symptomatic lesions, and 
529 (48.26%) asymptomatic. The preprocedural evaluation was performed 
with Doppler US, Angio-MR/Angio-CT and a neurologic evaluation. 
Antiplatelet therapy was administered before and after the procedure.
Results: technical success was achieved in 1092 cases (99.6%) and a 
cerebral protection device successfully used in 1019 procedures (92.9%). 
The 30-day TIA/stroke/death rate was 2.16%: death (0.18%), major stroke 
(0.45%), and minor stroke-TIA (1.53%).
During an up-to-8-year follow-up, restenoses occurred in 39 cases (3.57%), 
of which 28 were post-CAS (2.57%) and 11 after a CAS due to post-TEA (1%) 
restenosis. Only 5 symptomatic restenosis >80% were retreated with an 
endovascular treatment.
Conclusion: a retrospective analysis of our experience suggests that CAS 
is a safe and effective treatment presenting better results compared to 
endarterectomy. In an up-to-8-year follow-up, CAS seems to be effective 
in the prevention of stroke with a low restenosis rate.
Keywords: stent- angioplasty- carotid stenosis-restenosis- follow up

3004.6
Carotid artery stent placement with and without embolic 
protection: retrospective study in 203 cases

M. A. De Gregorio1, A. Laborda1, J. Medrano1, C. Tejero2, E. Mostacero2, 
M. Barrufet1, J. Gomez-Arrue1, A. Perez1, T. Higuera1; 
1GITMI, Zaragoza, Spain, 2HCU Lozano Blesa, Zaragoza, Spain.

Purpose: to compare technical and clinical success and procedure 
related complications of carotid artery stenting (CAS) in a single 
center, with and without embolic protection device (EPD), in relation 
to time of procedure and economical cost.
Materials/Methods: during a 5 year period (2002-2007), 203 carotids 
were enrolled for CAS in the HCU Zaragoza. Acculink stent was used in all 
cases. In 112 cases, no EPD was used and in 91 cases an Accunet EPD was 
deployed before the CAS. There were 169 symptomatic patients, 145 men 
and 24 women (mean age, 69.55; age range, 45-84), 17% of them treated 
bilaterally. Technical and clinical success, complications, economical cost 
and length of procedure were recorded. Follow up was performed at 1, 3, 
6 and 12 months and annually, mean follow-up was of 28 months.
Results: mean stenosis in both groups was similar (84.95% in the 
protected group and 87.1% in the unprotected, p>0.05). Technical 
success was of 100% in both groups, and clinical success with no 
related complication was of 62.64% in the protected group and 
65.18% in the unprotected (p>0.05). There were 6 (2.9%) strokes, 4 
in protected cases (2 of them resulting in death of the patient) and 2 
in unprotected, 9 minor strokes (5 protected, 4 unprotected) and 58 
other minor complications.
Conclusion: in the conditions of this study, there were no significant 
differences which refer to technical and clinical success and 
complications related to the procedure between the protected and 
the unprotected groups. Economical cost and time of procedure was 
significantly higher (p<0.05) in the protected group.
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Free Paper Session 
Neuro intervention
3005.1
Endovascular treatment of unruptured intracranial aneurysms: 
results of the ATENA study

L. Pierot1, L. Spelle2, F. Vitry1; 
1Hopital Maison-Blanche, Reims, France, 2Fondation A. de Rothschild, 
Paris, France.

Purpose: the therapeutic management of unruptured intracranial 
aneurysms is still a matter of debate. The French Society of Neuroradiology 
has conducted a registry (ATENA) to precisely evaluate the clinical 
and anatomical results of the endovascular treatment of unruptured 
intracranial aneurysms.
Materials/Methods: ATENA is a prospective, multicenter, consecutive 
registry. From June 2005 to October 2006, 649 patients harbouring 
1100 aneurysms were included in 27 Canadian and French centers. 739 
aneurysms were treated. Most patients included in this series were female 
(72.1%) and 41 to 60 years old (62.3%).
Results: treatment failed in 4.3% of cases. Adverse events were 
encountered in 14.9% of procedures, including peroperative rupture 
(2.6%), thromboembolism (7.1%), device related complications (2.9%) and 
others (2.3%). One third of adverse events were associated with a clinical 
modification (death, permanent or transient neurological deficit). At one 
month of the treatment, morbidity was 1.7% and mortality 1.4%. Causes 
of deaths were peroperative rupture in 3 patients, thromboembolism in 3 
patients and intracerebral hematoma not related to the aneurysm treated 
in 2 cases. In one case, the patient died before treatment due to aesthetic 
complications.
Conclusion: ATENA is the largest prospective, multicentric study dealing 
with the endovascular treatment of unruptured intracranial aneurysms. 
Morbimortality of this treatment is low. According to this result, 
endovascular treatment will have an increasing place in the treatment of 
unruptured intracranial aneurysms.

3005.2
CLARITY-GDC study: place and results of the endovascular 
treatment of ruptured aneurysms using GDC coils

L. Pierot1, C. Cognard2, R. Anxionnat3, F. Riclofi4; 
1Hopital Maison-Blanche, Reims, France, 2Hopital Purpan, Toulouse, France, 
3Hopital Neurologique, Nancy, France, 4Hopital Général, Dijon, France.

Purpose: to evaluate the place and results of the endovascular 
treatment in the management of ruptured intracranial aneurysms.
Materials/Methods: a prospective, multicentric registry was 
conducted in France from October 2006 to June 2007 in 21 
neurointerventional centers. 408 patients were included: 230 females 
(56.4%), 178 males (43.6%). Age was between 19 and 80 (mean: 51±13 
years).
Results: initial WFNS grade was 1 in 181 cases (44.4%), 2 in 89 
cases (21.8%), 3 in 17 cases (4.2%), 4 in 62 cases (15.2%) and 5 in 59 
patients (14.5%). Endovascular treatment failed in 10 cases (2.5%). 
Clinical complications related to the bleeding or the treatment were 
encountered in 76 cases (18.6%) including vasospasm in 33 cases 
(8.0%), thromboembolic events in 18 cases (4.4%), hydrocephalus in 
9 cases (2.2%), and peroperative rupture in 1 case (0.3%). At hospital 
discharge, 302 patients (80.3%) were improved or unchanged, 23 had 
a clinical aggravation (6.1%) and 51 died (13.6%). Anatomical results 
were evaluated according to Raymond scale.
Conclusion: Clarity-GDC study demonstrates that the endovascular 
treatment of ruptured intracranial aneurysms is feasible in a high 
percentage of cases and is associated with a good global outcome.

3005.3
Drug-eluting stenting of symptomatic ostial vertebral artery 
stenosis: clinical results and restenosis analysis at 1 year - initial 
results of a study in progress

S. C. H. Yu1, T. W. H. Leung2, J. S. Y. Lam3, J. W. Y. Hui1, W. W. M. Lam1, L. 
K. S. Wong2; 
1Diagnostic Radiology and Organ Imaging, Chinese University of Hong 
Kong, Hong Kong, Hong Kong, 2Medicine and Therapeutics, Chinese 
University of Hong Kong, Hong Kong, Hong Kong, 3Diagnostic Radiology 
and Organ Imaging, Prince of Wales Hospital, Hong Kong, Hong Kong.

Purpose: the authors aim to evaluate the safety, clinical effectiveness, 
and restenosis status of angioplasty and stenting of symptomatic ostial 
vertebral artery stenosis with drug-eluting stents.
Materials/Methods: these are results of the initial 10 patients of this 
prospective study. Inclusion criteria are: 1) atherosclerotic stenosis, 2) 
presentation with stroke or transient ischemic attack (TIA), 3) no other 
significant lesion at the corresponding territory. Five were smokers. Three 
suffered from diabetes mellitus. All had hypercholesterolemia. None had 
hyperhomocysteinemia. Stenosis was diagnosed with computed tomography 
angiography and digital subtraction angiography (DSA). Degree of stenosis 
ranged from 20 to 83%, average 53.8±17.95%. Taxus Express Monorail 
Paclitaxel-Eluting Coronary Stent System was used. Patients were followed 
up clinically and with DSA at one year after stenting.
Results: there was no procedure related complication. Degree of stenosis 
just after stenting procedure ranged from 0 to 25.4%, average 10.24±9.52%. 
At one year after stenting, no one suffered from stroke or TIA at the treatment 
related or unrelated vascular territory, the neurological status of patients 
according to National Institute of Health Stroke Scale and modified Rankin 
Scale did not change in all patients, the degree of stenosis of the stent ranged 
from 0 to 36.4%, average 14.21±12.06%, the degree of stenosis of the vascular 
lumen ranged from 0 to 50%, average 27.57±14.66%.
Conclusion: angioplasty and stenting with drug-eluting stents is a safe and 
effective preventive treatment for symptomatic ostial vertebral artery stenosis. The 
degree of intimal hyperplasia at one year after stenting is clinically not significant.

3005.4
Intracranial angioplasty and stent implantation in 
atherosclerotic lesions and symptomatic stenoses: a single 
center experience

D. Hwang; 
Radiology, Hangang Sacread Heart Hospital, Seoul, Republic of Korea.

Purpose: stroke is the leading cause of disability and stroke incidence in 
Korea (74/100,000). Authors report periprocedural and short-term results 
of intracranial stenoses treatment using angioplasty and stenting.
Materials/Methods: in the interval from March 2006 to March 2007 
(13 months), 23 patients with intracranial atherosclerotic stenosis 
were treated in our department. There were 14 women and 9 men in 
whom 24 procedures were performed with 18 stents implantations. 
Age of our patients was in the range of 53-73 years (mean age 62.2 
years). 23 lesions were symptomatic;1 lesion was asymptomatic. 24 
stenoses (83% n=20) were located in anterior circulation, six of them 
(25%) in the middle cerebral artery and 14 (58%) in the internal carotid 
artery. Four stenosis were in posterior circulation (17%), three of them 
in the basilar artery (13%), the remaining 1 (4%) in the intracranial 
portion of vertebral artery. Balloon-expandable stents were used in 
18 lesions (75%, n=24), balloons were used in (25%, n=6).
Results: primary stent technical success was achieved in 17 patients 
(74%, n=23); in 6 patients stent implantation was unsuccessful in the 
first session. There was 1 periprocedural complication (4%, n=24) and 
one minor stroke, without sequelae.
Conclusion: in selected patients, endovascular revasculrization 
of intravascularization of intracranial arteries with stent-assisted 
angioplasty is technically feasible, effective and safe.
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3005.5
Endovascular treatment of middle cerebral artery stroke in 5 
patients with acute internal carotid artery occlusion

G. J. Lycklama à Nijeholt1, L. Cobben1, B. Van der Kallen1, J. Boiten2; 
1Radiology, MCH Westeinde, Den Haag, Netherlands, 2Neurology, MCH 
Westeinde, Den Haag, Netherlands.

Purpose: evaluation of initial experience with intra-arterial treatment 
of middle cerebral artery (MCA) stroke in the setting of acute occlusion 
of the internal carotid artery (ACI)
Materials/Methods: in 2007, we treated 5 patients (3 male, 2 
female, age 46-65 yrs) with a large MCA stroke secondary to high 
grade stenosis or acute ACI occlusion. All patients were in poor 
neurological condition. Treatment (time window 1-5 hours) included 
acute carotid artery stenting followed by intra-arterial thrombolysis 
using urokinase, and/or mechanical thrombectomy using the Merci 
thrombectomy device in the MCA.
Results: in one patient, the carotid stent could not be delivered due 
to arterial elongation. This patient developed a large right-sided MCA 
infarct. The other 4 patients were treated successfully, resulting in 
strong clinical improvement and limited MCA infarcts. All successfully 
treated patients were neurologically independent at discharge. One 
patient developed a small lobar hematoma secondary to high dose 
intra-arterial thrombolysis, which was clinically well tolerated.
Conclusion: in the setting of MCA stroke secondary to acute ACI 
occlusion, acute stenting of the ACI followed by aggressive intra-
arterial stroke treatment is a promising option given the poor 
outcome if left untreated.

3005.6
A multi-center randomized trial evaluating cerebral perfusion 
augmentation via partial aortic occlusion in acute ischemic 
stroke

R. Uflacker1, C. Schonholz1, N. Papamitzakis2; 
1Interventional Radiology, Medical University of South Carolina, 
Charleston, SC, United States, 2Neurology, Medical University of South 
Carolina, Charleston, SC, United States.

Purpose: to demonstrate the effect of partial aortic occlusion 
in treating ischemic strokes. The proposed mechanism of action 
involves cerebral collateral recruitment and salvage of penumbral 
tissue. Feasibility work justified a pivotal trial - Safety and Efficacy of 
NeuroFlo for Treatment of Ischemic Stroke (SENTIS).
Materials/Methods: SENTIS is a prospective, randomized, single 
blind, multi-center trial designed to demonstrate the safety and 
efficacy of the NeuroFlo treatment relative to medical management 
alone in improving neurologic outcome. 87 patients enrolled at 28 
sites as of this submission were included. Baseline NIHSS scores range 
from 5 to 18 (median=9) and time from symptom onset averages 6.0 
hrs at baseline. Treatment involves placement of a double balloon 
catheter in the abdominal aorta, with sequential inflation of the 
balloons in the infra- and supra-renal positions, each to a 70% luminal 
occlusion for 45 minutes.
Results: interim safety analysis by DSMB through first 75 enrolled 
patients showed mortality of 5.9% in treated group and 19.4% in 
control group. No serious cardiac, renal or aortic adverse events have 
been noted to date.
Conclusion: interim safety analysis by DSMB through first 75 enrolled 
patients supports continuation of the trial. Enrollment will continue 
through 2009.

Free Paper Session 
Renal artery intervention
3006.1
Long-term results in patients with impaired renal function and 
atherosclerotic renal artery stenosis randomized for primary 
stent placement or stent placement on indication

L. Bax1, W. P. T. M. Mali1, E. Buskens2, J. J. Beutler3; 
1Department of Radiology, UMC Utrecht, Utrecht, Netherlands, 
2Department of Epidemiology, UMC Groningen, Groningen, 
Netherlands, 3Department of Internal Medicine, Bosch Medicentrum, 
‘s-Hertogenbosch, Netherlands.

Purpose: to compare long-term outcomes in patients with impaired renal 
function and atherosclerotic renal artery stenosis (ARAS) randomized to 
medical treatment only and medical treatment plus stent placement.
Materials/Methods: we randomly assigned 140 patients with a 
creatinine clearance <80ml/min/1.73m2 and an ARAS ≥50% to 
medical treatment only (76 patients) and medical treatment plus 
stent placement (64 patients). Medical treatment consisted of 
antihypertensive agents, a statin and aspirin in both groups. The 
follow-up was of a mean of 4 years. The primary endpoint was a ≥20% 
decrease in creatinine clearance from baseline. Secondary endpoints 
included safety and cardiovascular morbidity and mortality. Analyses 
were performed on intention-to-treat basis.
Results: this study presents the long term outcome in terms of 
progression of renal function comparing medical treatment to stent 
placement in addition to medical treatment. Both groups were also 
compared in terms of secondary outcomes after a mean of 4 years.
Conclusion: this is the first randomized trial presenting the long 
term effect of additional stent placement on medical treatment in 
patients with impaired renal function and ARAS.

3006.2
Severity of renal artery lesions in patients enrolled into the 
CORAL trial

A. H. Matsumoto, C. J. Cooper, T. P. Murphy, D. Cutlip, M. R. Conaway, 
L. Dworkin, C. Coral Study Group; 
Radiology, UVA Health System, Charlottesville, VA, United States.

Purpose: the CORAL trial is a prospective, randomized, study of patients 
with atherosclerotic renal artery lesions randomized to either optimum 
medical therapy (OMT) or OMT plus renal stenting. Our purpose is to 
determine the severity of renal artery lesions in CORAL patients and 
compare it to lesion severity in the GREAT and ASPIRE-2 trials.
Materials/Methods: the database from the angiographic Corelab 
was evaluated. All quantitative vascular analyses (QVA) were 
performed in a blinded fashion using the Medis validated software 
program (Leiden, Netherlands). Global renal ischemia (bilateral RAS, 
RAS in a solitary kidney, or unilateral RAS with a total renal artery 
occlusion in the contralateral kidney) and the translesion pressure 
gradients (when obtained) were also determined.
Results: to date, 293 randomized subjects had a mean percent 
diameter RAS of 69.2% and a median of 69.8%. 70% had a ≥60% 
stenosis, 50% had a >70% stenosis, and 22% had a stenosis >80%. 6% 
of patients had a diameter stenosis <50% and 15% had ≥60% stenosis 
bilaterally, with 19% having global ischemia. 109 patients underwent 
translesion pressure measurements. The mean and median peak 
systolic pressure gradients were 42 and 34 mm/Hg, respectively. 
The mean percent diameter stenosis was 68.2% with a median of 
65.9% for the GREAT Trial. The mean percent stenosis was 61.5% and 
bilateral lesions were present in 21.2% in the ASPIRE 2 trial.
Conclusion: to date, patients enrolled into the CORAL trial have 
documented severity of renal artery lesions similar to other 
prospective, non-randomized renal stent trials.
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3006.3
ASTRAL trial initial results

J. G. Moss; 
Interventional Radiology, North Glasgow University Hospitals, Glasgow, 
United Kingdom.

Purpose: outcomes after renal stenting for atherosclerotic 
renovascular disease (ARVD) remain uncertain. The ASTRAL trial is a 
large pragmatic open multicentre international randomised trial set 
up to resolve the uncertainty.
Materials/Methods: patients with ARVD and impaired renal function 
were randomised between medical treatment and medical treatment 
plus renal artery stenting. The primary outcome measure is rate of 
decline of renal function as assessed by reciprocal serum creatinine 
over time. Secondary outcomes include blood pressure and major 
cardiovascular events and renal events. A power calculation gave 
a sample size of 750 with 80% power to detect a moderate 20% 
reduction in the rate of decline in renal function. All patients will be 
followed for 5 years minimum. The trial was funded by the Medical 
Research Council, Kidney Research U.K. and Medtronic Ltd.
Results: 806 patients were randomised between November 2000 
and October 2007. Fifty six centres (52 in the U.K. and 4 in Australasia) 
participated. Baseline data demonstrates mean (range) age 70 y (42-
88), serum creatinine 179 µmol/l (64-750), estimated GFR 40 ml/min 
(5-124) and blood pressure 151/76 mm Hg (87/45-270/130). To date, 
37 (5%) have acute renal failure, 53 (7%) myocardial infarction, 41 
(5%) stroke and 145 (18%) have died. By March 2008, all patients will 
have minimum 6 month follow up (range 6-84) and the results by 
randomised groups will be available and presented.
Conclusion: ASTRAL is seven times larger than any previous 
renovascular trial and is appropriately powered to answer the 
question of whether renal stenting benefits renal function.

3006.4
MR-guided angioplasty and stenting of renal arteries using a 
new MR-safe polyetheretherketone-based guide wire: start-up 
study in a swine model

S. Kos1, R. Huegli2, E. Hofmann3, A. L. Jacob1, D. Bilecen1; 
1Department of Radiology, Division of Interventional Radiology, 
University Hospital Basel, Basel, Switzerland, 2Institute of Radiology, 
Kantonsspital Bruderholz, Bruderholz, Switzerland, 3Biotronik AG, 
Center for Vascular Intervention, Bülach, Switzerland.

Purpose: MR-guided real-time angioplasty and stenting of the renal 
arteries in swines using the new MR-safe polyetheretherketone-based 
(PEEK) guide wire.
Materials/Methods: a newly developed 0.035 inch guide wire with a 
fibre reinforced PEEK core and a soft tip and a hydrophilic coating was 
used. A new concept of paramagnetic marking on the distal wire was used 
for passive visualization. Experiments were conducted in an open-bore 
1.5 Tesla scanner (Espree, Siemens, Germany) using surface coils and a 
Flash3D-sequence. Real-time images were displayed on in-room monitor 
with a frame rate of 1/s. Through an 11F vascular sheath we advanced 
the guidewire into the suprarenal aorta of two 60-70 kg domestic swine. 
Assisted by passively visualized non-braided Cobra (4F) catheter, the renal 
arteries were repetitively catheterized over the wire, balloon angioplasty 
was performed and stents were placed in renal arteries.
Results: a) guidewire guidance, b) catheter configuration, c) repetitive 
renal artery catheterization, d) angioplasty and e) stenting were successful 
on both sides in both swines. Post mortem autopsy revealed correct stent 
positioning. The guidewire offered excellent visibility and steerability. No 
signs of device heating occurred.
Conclusion: the new PEEK-based guidewire does not bear the risk of rapid 
heating in strong magnetic fields (unlike e.g. nitinol), but still provides 
excellent mechanical properties, enabling selective catheterization, 
angioplasty and precise stenting of renal arteries in swine.

3006.5
Efficacy of embolic protection devices in renal artery stenting

N. B. Mathias1, S. Athreya1, M. Macdonald1, C. Geddes2, J. Moss1; 
1Radiology, Gartnavel General Hospital, Glasgow, United Kingdom, 
2Nephrology, Western Infirmary, Glasgow, United Kingdom.

Purpose: to determine whether protection devices reduce the 
incidence of distal embolisation during renal artery stenting.
Materials/Methods: all patients undergoing renal artery stenting for 
atheromatous disease at our institution from July 2004 to July 2007 
were included. The last 20 underwent stenting with a proprietary 
embolic protection device and were compared with the 21 who were 
stented without protection. The eosinophilic blood count was used 
as a surrogate marker for cholesterol embolisation.
Results: 44 renal artery stents were placed in 41 patients. The mean 
age was 73.5 years with 21 female patients. The change in eosinophil 
count from baseline was significantly lower in the embolic protection 
group (change in mean eosinophil count from 0.7 in unprotected 
group to 0.2 in the protected group, p=0.03, with 95% CI for adjusted 
mean difference of 0.01-0.24). Renal function improved in 57% of the 
protected group and 32% of the unprotected group.
Conclusion: superior clinical results seen in this small study using 
embolic protection devices may be due to reduced cholesterol 
embolization. This is supported by a reduced eosinophilic response 
in the protected group. Further work is required to confirm these 
encouraging early results.

3006.6
One year clinical outcomes of renal artery stenting: ODORI 
registry

M. Sapoval1, O. Pellerin1, H. Abada2; 
1HEGP, Paris, France, 2Radiology, Iowa University Hospital, Iowa City, IA, 
United States.

Purpose: to assess the safety, efficacy and long term clinical benefits 
of renal artery revascularization using the Tsunami peripheral stent.
Materials/Methods: ODORI was a prospective, multicenter registry 
which enrolled 251 consecutive patients in 36 European centers 
with renal artery stenosis >50%. The primary end-point was acute 
procedural success (<30% residual stenosis) after Tsunami (0.14 
stainless steel balloon expandable) stent placement. Secondary end-
points included blood pressure, serum creatinine level and clinical 
patency rate at 6 and 12 months.
Results: patients were 70±10 years old, 59% were male, and 96% had 
hypertension. The main indications for the treatment were hypertension 
in 84%, associated with renal salvage in 26%, cardiac and others in 19% 
of the patients. Stenting without predilatation was performed in 77% 
of the cases. Acute success rate was 100% with mean residual stenosis 
of 2.5% after stenting and with 3.4% of angiographic complications. 
Systolic/diastolic blood pressure decreased from a mean of 171/90 at 
baseline to 142/79 mmHg at 6 months, and 142/80 mmHg at 12 months 
(both p<0.0001 vs. baseline). Mean serum creatinine concentration 
did not change significantly at 12 months. At 12 months, we observed 
3 revascularization of the target renal artery among the 120 patients 
available for follow-up (2.5%) and the cumulative rate of all major 
adverse clinical events was 4.3%. 

Conclusion: this low profile stent allows good technical immediate 
results with a durable clinical results and low revascularization rate 
up to 12 months.
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3007.1
Dual-source CT angiography of peripheral arterial stents: in-
vitro-evaluation of 23 different stent-types

M. Koehler, M. Burg, W. Heindel, D. Maintz; 
University of Muenster, Department of Clinical Radiology, Muenster, Germany.

Purpose: to test different peripheral arterial stent models using four 
image reconstruction approaches with respect to lumen visualization, 
lumen attenuation, and image noise in dual-source multidetector row CT 
(DSCT) in vitro.
Materials/Methods: 23 different coronary artery stents (11 nitinol, 7 steel, 
2 cobalt-alloy, 2 tantalum, 1 platinum alloy) were examined in a vessel 
phantom (diameters ranging 5 to 13 mm, intravascular attenuation 250 
HU, extravascular density -70 HU). Stents were imaged in axial orientation: 
2x32x0.6 collimation, 400 mAs, 120 kV, rotation time 0.33 s. Image 
reconstructions were obtained with four different convolution kernels. 
To evaluate visualization characteristics, the lumen diameter, intraluminal 
density and noise were measured.
Results: the mean percentage of the visible stent lumen diameter from 
the nominal stent diameter was 74.5%±5.6 for the medium-sharp kernel, 
72.8%±6.3 for the medium, 70.9%±6.3 for the medium-smooth and 67.7%±6.5 
for the smooth kernel. Mean values of lumen attenuation were 294.8 HU±126 
(medium-sharp), 272.7 HU±67 (medium), 268.7 HU±52 (medium-smooth) and 
265.9 HU±42. Mean values of noise were: 54.4±6.2, 20.6±1.9, 16.3±1.6, 13.8±2. 
The evo, evo target and sentinol stents exhibited the best lumen stent visibility 
≥80%. The two tantalum stents showed a lumen visibility of less than 66.6%.
Conclusion: stent lumen visibility varies depending on the stent type and 
scan parameters. Lumen diameter visibility increases with the sharpness 
of the reconstruction kernel. Smoother kernels provide more realistic 
density measurements and less noise. Except for the two tantalum stents, 
all products exhibited a sufficient lumen visibility using state-of-the-art 
CT technology.

3007.2
First clinical results of dual energy CTA of the pelvis and lower 
extremities: comparison of dual energy bone elimination and 
conventional bone subtraction versus DSA

S. Jochum1, C. Weinmann1, A. Schnitzer1, K. Huck2, S. O. Schoenberg1, 
S. Diehl1; 
1Dep. of Clinical Radiology and Nuclear Medicine, University Hospital 
Mannheim University of Heidelberg, Mannheim, Germany, 2Dep. of 
Medicine-Cardiology, University Hospital Mannheim University of 
Heidelberg, Mannheim, Germany.

Purpose: to prospectively compare the sensitivity, specificity and accuracy of 
multidetector computed tomographic angiography (MD-CTA) postprocessed 
by the dual-energy bone elimination technique and a customary bone 
subtraction tool to conventional digital subtraction angiography (DSA) as the 
gold standard in the assessment of lower limb peripheral arterial occlusive 
disease (PAOD).
Materials/Methods: all MD-CTAs and DSAs were performed with the 
intention to treat. 150 vessel segments were evaluated for degree of vessel 
stenosis. MD-CTA was post-processed by dual energy bone elimination as 
well as conventional bone subtraction. Thin maximum-intensity-projections 
(MIP) were used for visualization of the CTA. The results of the two different 
bone elimination algorithms were compared to the gold standard DSA.
Results: there was a concordance between both bone elimination 
techniques in 120 out of 150 vessel (80%) segments. Using the dual 
energy bone elimination technique sensitivity, specificity and accuracy of 
degree of vessel stenosis were 69.4, 85.8 and 81.9%. The customary bone 
subtraction algorithm delivered a sensitivity, specificity and accuracy of 
71.4, 77.4 and 75.9%. Regarding vessel occlusion sensitivity, specificity and 
accuracy increased to 81.0, 92.2 and 90.6% in dual energy mode and 76.2, 
80.8 and 80.1% using conventional bone subtraction.
Conclusion: first clinical results show an improvement of sensitivity, 
specificity and accuracy of CTA of the pelvis and lower extremities using dual 
energy bone elimination compared to conventional bone subtraction, which 
is routinely used by normal single source MD-CTA.

3007.3
Usefulness of virtual histology IVUS in evaluating coronary 
plaque composition

G. Gabrielli1, T. Piva1, P. Boscarato2, N. Schicchi1, A. Muçai1, M. 
Serenelli1, L. Blandini1, G. Profeta1, A. Pangrazi1; 
1Haemodynamics, Presidio Lancisi - Azienda Ospedali Riuniti, Ancona, 
Italy, 2Clinica di Radiologia, Azienda Ospedali Riuniti, Ancona, Italy.

Purpose: previous Intravascular Ultrasound (IVUS) devices provided 
good visualization of vessel wall and coronary lesion characters but 
could not accurately assess plaque composition using gray-scale. 
Virtual Histology IVUS (VH-IVUS) allows a better characterization 
of vessel plaque and thus helps in managing stable and unstable 
Coronary Artery Disease (CAD).
Materials/Methods: we performed VH-IVUS in 61 patients, 35 with 
Stable Angina (SA) and 26 with Acute Coronary Syndrome (ACS), to 
characterize plaque composition in these different clinical settings. 
Planar VH-IVUS analysis at the minimum luminal site and over a 10 mm-
long segment centered at the minimum luminal site was performed. 
Plaque was characterized as fibrotic, fibrofatty, fibrocalcific, dense 
calcium, necrotic core (NC); Thin Cap Fibroatheroma (TICFA) or 
“Vulnerable Plaque” was defined as NC >10% of total plaque volume 
and located on or near the lumen. Remodeling Index (RI) was 
evaluated for all vessels at culprit lesion site.
Results: VH-IVUS showed different plaque composition in ACS and SA 
patients. Detailed results are currently under evaluation. Remodeling 
Index >1.05 was seen more frequently in ACS lesions.
Conclusion: virtual Histology IVUS (VH-IVUS) allows a good 
characterization of vessel plaque both in ACS and SA patients 
apparently with good correlation with histopatologic data. Plaque 
characterization and identification as well as management of 
vulnerable plaque in coronary artery disease (CAD) are major issues.

3007.4
The prevalence of renal artery stenosis and associated risk 
of severe acute renal failure in patients undergoing elective 
abdominal aortic aneurysm surgery

M. Naji1, S. Wakelin2, N. Schembri3, S. Chakraverty1, G. Griffiths3, P. Abeed3; 
1Radiology, Ninewells Hospital, Dundee, United Kingdom, 2Edinburgh 
Royal Infirmary, Edinburgh, United Kingdom, 3Ninewells Hospital, 
Dundee, United Kingdom.

Purpose: we undertook a two centre retrospective study over a 
four year period in order to determine the prevalence and clinical 
significance of renal artery stenosis (RAS) in terms of the post-
operative risk of acute renal failure (ARF) and survival in patients 
undergoing elective abdominal aortic aneurysm (AAA) surgery.
Materials/Methods: of the 148 patients who underwent elective 
AAA surgery, we identified 107 for whom CT, biochemistry and 
clinical information was available and therefore eligible for study. 
ARF was defined as a rise in serum creatinine of at least 50% from 
baseline and/or the need for renal replacement therapy (RRT).
Results: significant RAS (>50 % narrowing of one or more renal arteries) 
was present in 33 (30.8%). Twelve patients (36.4%) had bilateral disease. 
ARF was seen in 20 (18.7%) of the 107 patients and occurred in 11 of the 
33 patients with RAS (33.3%) compared to 9 of 74 (12.1%) in the non-RAS 
group (p<0.01, chi sq=6.73, d.f.=1). RRT was required in 6 (18.2%) patients 
with RAS but none of the 74 patients without RAS (P<0.001, chi sq=14.25, 
d.f =1). Five of the 6 patients requiring RRT had bilateral RAS. There were 
6 deaths overall in the group (5.6%), 3 in patients with and 3 in patients 
without RAS (p=N.S., chi sq=1.09, d.f.=1).
Conclusion: there is a high prevalence of RAS in patients undergoing 
elective AAA surgery. This is associated with an increased post-operative 
risk of severe ARF, particularly in patients with bilateral RAS.
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3007.5
First-pass whole-body MRA at 3T with the blood-pool contrast 
agent Gadofosveset trisodium or the extracellular agent 
Gadoterate meglumine: a randomized trial

Y. W. Nielsen; 
Dept. of Radiology, Copenhagen University Hospital Herlev, Herlev, 
Denmark.

Purpose: to investigate first-pass whole-body magnetic resonance 
angiography (WB-MRA) in a high-field MRI system using two different 
contrast agents: Gadofosveset trisodium (Vasovist) and Gadoterate 
meglumine (Dotarem).
Materials/Methods: 20 patients with known or suspected peripheral 
arterial disease were examined using either 0.03 mmol/kg body weight 
Gadofosveset (n=10) or 0.3 mmol/kg body weight Gadoterate (n=10). 
After randomization first-pass, WB-MRA was performed using four 
stations that allowed coverage of the arteries from the neck to the feet. 
The following stations were used: 1) thoracic aorta and supra-aortic 
branches, 2) abdominal aorta and iliac arteries, 3) thigh arteries and 4) the 
crural arteries. The body-coil was used for signal reception. Signal to noise 
ratio (SNR) was measured in all four stations. The Wilcoxon ranked sum 
test was used to test for significant differences.
Results: WB-MRA was successfully performed in 16 patients. In 4 patients 
(Gadofosveset n=3, Gadoterate meglumine n=1), evaluation of one 
vessel region could not be performed because of mistiming between 
contrast arrival and image acquisition. Gadoterate gave higher SNR than 
Gadofosveset in 3 stations (1, 2 and 3). The difference was significant in 
station 2 (p<0.05). Gadofosveset gave highest SNR in station 4, but this 
finding was not significant (p>0.05).
Conclusion: Gadoterate at 0.3 mmol/kg serves better for first-pass WB-
MRA at 3T, than Gadofosveset at 0.03 mmol/kg. The finding is consistent 
with the fact that the relaxivity of Gadofosveset drops rapidly at field 
strengths higher than 1.5T.

3007.6
Three-dimensional in vivo geometric characterization and 
mapping of the aortic arch and its branches for advanced 
endovascular aortic repair

F. Rengier1, S. Wörz2, W. J. Godinez2, D. Böckler3, K. Rohr2, H. 
Kauczor1, H. von Tengg-Kobligk1; 
1Radiology, German Cancer Research Center, Heidelberg, Germany, 
2Bioinformatics and Functional Genomics, Biomedical Computer 
Vision Group, University of Heidelberg, BIOQUANT, IPMB, and DKFZ, 
Heidelberg, Germany, 3Vascular and Endovascular Surgery, University of 
Heidelberg, Heidelberg, Germany.

Purpose: branched endovascular prostheses especially designed for 
the aortic arch and supra aortic arteries could help overcome current 
limitations of endovascular repair of aortic arch pathologies. The objective 
of this study was to quantify geometry and positional relationships of the 
aortic arch and its branches based on radiological in vivo imaging data.
Materials/Methods: data volumes of the aorta acquired by CT 
angiography from 20 patients were analyzed. 10 patients showed aortic 
arch pathologies and underwent transposition of supra aortic arteries and 
endovascular repair. Analysis was performed using both commercial and 
in-house developed image analysis software.
Results: an individual map of supra aortic arteries and their ostia as well 
as aortic arch was successfully created in all subjects. Mean angle of origin 
was 10±19° for the brachiocephalic trunk, -13±19° for the left common 
carotid artery and -7±20° for the left subclavian artery. Distance between 
the ostia of supra aortic arteries often was very close to zero (mean 4.1±4.1 
mm). Transverse elliptical shape of ostia was most frequent (62.3%). 40.0% 
of ostia of left subclavian arteries were circular.
Conclusion: the presented postprocessing method allows for 
quantification of the geometry of supra aortic arteries and their positional 
relationships. It may improve preoperative planning of endovascular 
aortic repair and may be the basis for intraoperative navigation and the 
design of branched endovascular prostheses.

Free Paper Session 
Peripheral arterial interventions 2
3008.1
Endovascular treatment of Takayasu arteritis

A. Gulcu1, A. Goktay1, T. Celik1, S. Akar2, F. Onen2; 
1Radiology, Dokuz Eylul University Medical School, Izmir, Turkey, 
2Internal Medicine, Dokuz Eylul University Medical School, Izmir, Turkey.

Purpose: to evaluate the efficacy and safety of endovascular therapy for 
arterial stenoses and/or occlusions in Takayasu Arteritis.
Materials/Methods: a total of 26 arteries were treated with PTA (#12) 
and stent implantation (#14) in 18 Takayasu patients (12 women, 4 men). 
Stent indications were occlusive disease, incomplete response to PTA 
and dissection after PTA. Residual stenosis less than 30% was defined as 
technical success. All interventions were performed during the inactive 
phase of the disease after the initiation of medical treatment with 
clinical and radiological evaluations. Clinical and radiological follow-
up examinations were performed at the 3rd, 6th and every 6 months 
thereafter.
Results: all interventions were technically successful but residual waste was 
observed in 10 (40%) interventions. Mean follow-up time was 36 months. In 
one case, renal artery dissection after PTA was treated with stent implantation 
but immediate reintervention with mechanical thrombectomy was needed 
because of acute thrombosis. Late restenosis or occlusions developed in 8 
(33%) arteries. Six renal artery restenoses were diagnosed by clinical signs 
and follow-up Doppler US examinations and were treated by PTA alone. 
Occlusions of one carotid artery and one subclavian artery stents were not 
treated interventionally. We did not treat any restenosis during the active 
phase of the disease.
Conclusion: endovascular methods are safe and efficient for the treatment 
of arterial stenoses and/or occlusions in Takayasu patients under medical 
treatment, but close clinical and radiological follow-up and multiple 
reinterventions are necessary to maintain patency, especially for renal 
arterial involvement.

3008.2
Is C-reactive protein (CRP) a useful marker for follow-up of patients 
after peripheral percutaneous transluminal angioplasty (PTA)?

A. N. Keeling1, P. A. Naughton2, J. Tsang2, W. Duggan2, C. P. Kelly2, F. 
P. Mc Grath1, A. L. Leahy2, D. H. Bouchier-Hayes2, M. J. Lee1; 
1Dept. of Radiology, Beaumont Hospital, Dublin, Ireland, 2Dept. of 
Surgery, Beaumont Hospital, Dublin, Ireland.

Aim: To determine the effect of peripheral PTA on the inflammatory 
cascade, as measured by hsCRP (high sensitivity CRP), and to establish 
whether this effect is short/long-term.
Materials and Methods: All patients undergoing peripheral PTA in the 
IR Department were included over six months from 01/07/07 to 31/12/06. 
Patients with co-existent inflammatory conditions or infection were 
excluded. hsCRP was determined before, 24 hours, 6 weeks and 6 months 
following PTA. At six months, all patients were evaluated clinically, with 
ABI and peripheral MRA.
Results: 67 patients, 62% male, mean age 71 years, were recruited. 
9 patients were excluded due to co-existing inflammation/infection, 
procedure failure, death, or refusal. Baseline hsCRP was above normal 
(average=10.81 mg/l, range 0.31-78.5 mg/l). Following PTA, the 24 hour 
hsCRP level was significantly elevated to 16.55 mg/l, (range 0.68-148 mg/l) 
(p<0.001), confirming triggering of the inflammatory cascade. At 6 weeks, 
the mean hsCRP level was 5.98 mg/l (range 0.29-33.6 mg/l) (p<0.01). 
Similarly, the mean hsCRP levels remained stable during the follow-up 
at six months at 5.53 mg/l (range 1.57-13.2 mg/l) (p=0.16). 14.5.5% had 
significant re-stenosis (>50%) on MRA at 6 month follow-up and restenosis 
was associated with elevated baseline and 6 month CRP levels.
Conclusion: Angioplasty induces an inflammatory response as 
determined by the early elevation of CRP, which subsides by six weeks. 
Re-stenosis rate of 14.5% was observed on MRA at 6 month follow-up and 
was associated with elevated serum CRP. CRP may be a useful marker of 
restenosis post PTA.
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3008.3
Endovascular treatment of TASC C and D lesions of the 
femoropopliteal segment: comparison between claudicants and 
critical limb ischemia

T. Zander1, M. Rabellino1, S. Baldi1, L. Segura1, I. Zerolo2, M. Maynar1; 
1Endovascular Therapy, Hospiten Rambla, S/C de Tenerife, Spain, 
2Cardiovascular Surgery, Hospiten Rambla, S/C de Tenerife, Spain.

Purpose: to compare the clinical outcome of patients with critical limb 
ischemia (CLI) vs. intermittent claudication (IC) after endovascular 
procedures of the femoropopliteal segment TASC C and D lesions.
Materials/Methods: in a period of 5 years, 234 limbs in 190 patients 
with femoropopliteal segment TASC C (n=112) and D (n=122) 
lesions were treated. Clinical presentation consisted of 116 (49.5%) 
extremities with IC and 118 (50.5%) with CLI. All limbs were treated 
using exclusively endovascular techniques. Additional procedures 
had to be performed in the iliac arteries (n=40), infrapopliteal arteries 
(n=53) and both segments (n=7).
Results: technical success, defined as successful recanalization and 
treatment of the occluded vessel, was achieved in 97% of cases. 
Periprocedural mortality was 2.6% and all deaths occurred in the CLI 
group. Follow up (1-94 m; mean: 13.0 m) could be performed in 183 
limbs; 51 extremities were lost. During follow up, clinical outcome 
for IC group and CLI group was: asymptomatic 72 vs. 23 (p<0.05), 
symptomatic with clinical improvement 22 vs. 26 (p=0.051), major 
amputation 3 vs. 18 (p<0.05), non related deaths 3 vs. 10 (p<0.05).
Conclusions: the vast majority of claudicating patients with 
femoropopliteal TASC C and D lesions will benefit from the endovascular 
treatment. Patients presenting critical limb ischemia have a worse clinical 
outcome; nevertheless, only few patients require amputation. For this 
reason, we consider that endovascular treatment should be first choice 
treatment even in femoropopliteal TASC C and D lesions.

3008.4
Cryoplasty of occlusive disease of the femoropopliteal arteries: 
1-year follow-up

O. E. H. Elgersma1, M. Korteweg1, M. van Gils2, M. Hoedt2; 
1Radiology, ASz, Dordrecht, Netherlands, 2Surgery, ASz, Dordrecht, 
Netherlands.

Purpose: atherosclerosis of femoropopliteal arteries is an important 
cause of morbidity and mortality. Percutaneous Transluminal Angioplasty 
(PTA) has limited success. A new PTA device cryoplasty is developed 
to prevent neo-intimal hyperplasia and vascular recoil by freezing the 
intima during dilation. This study reports our preliminary results.
Materials/Methods: 32 claudicants (33 arteries) in whom 
conservative therapy failed were consecutively included. Duplex, 
angiography and Ankle-Brachial Index (ABI) were performed before 
the procedure. ABI and duplex were performed 2 weeks, 3, 6 and 12 
months after the procedure. On angiography, stenosis were defined 
as TASC A, B or C lesions. Patency was determined on duplex using 
PSV ratio.
Results: 16 TASC A lesions, 3 lost to follow-up; 13 TASC B lesions, 1 
patient missed 1 follow-up duplex; 4 TASC C lesions, 1 patient was 
lost to follow-up, 1 missed 2 follow-up duplex. No bail-out stenting 
was necessary. Patency at duplex after 2 weeks, 3, 6, and 12 months 
were for TASC A lesions 93, 73, 67, and 64%, for TASC B lesions 83, 54, 
31, and 31%, and for TASC C lesions 100, 67, 50 and 33%, respectively.
Conclusion: cryoplasty has high immediate success rates and shows 
significant improvement for mainly TASC A lesions up to 6 months 
follow-up. 1-year follow-up results were less favourable, especially 
for TASC B and C lesions, and were comparable to conventional PTA 
as reported in the literature.

3008.5
Long-term results after iliac stent placement: 15-years follow-up

A. H. Mahnken1, V. Ackers1, D. Vorwerk2, R. W. Guenther1, K. 
Schürmann3; 
1Diagnostic Radiology, RWTH-Aachen University, Aachen, Germany, 
2Department of Diagnostic and Interventional Radiology, Klinikum 
Ingolstadt, Ingolstadt, Germany, 3Department of Diagnostic and 
Interventional Radiology, Johannis Hospital, Dortmund, Germany.

Purpose: to retrospectively evaluate results of iliac artery stent 
placement in patients with common and external iliac arterial 
occlusive disease treated between 1988 and 1990.
Materials/Methods: between 1988 and 1990, 110 patients (mean 57 
years (40-73), 88 male) were treated with PTA and stent placement 
in their common and/or external iliac arteries. A total of 126 lesions 
were treated with 167 stents. Indication for treatment was iliac 
artery stenosis (n=66) or occlusion (n=60). Patients were followed 
up with measurements of ankle-brachial index, angiography, duplex 
ultrasound, and interviews and standardized questionnaires at regular 
intervals. Survival and stent patency were assessed statistically.
Results: after 15 years, 45 patients were still alive (38 men). 9 patients 
were lost to follow-up, and the data of 117 lesions were available for 
analysis. Relevant in-stent restenosis or occlusion was encountered 
in 55/117 lesions. 31 patients had undergone bypass surgery at the 
site of the stent. The 1-, 5-, 10- and 15-year secondary stent patency 
rates were 91.5, 70.9, 61.5 and 59.8%, respectively. The 5-, 10- and 
15-year survival rates were 82.2, 62.6 and 43.9%. The most common 
cause of death was cardiovascular disease (n=26). Twenty patients 
died from cancer.
Conclusion: long-term patency of iliac arterial stents was moderate. 
Patients with iliac artery occlusive disease die predominantly from 
cardiovascular disease.

3008.6
Using the 5F sinus superflex stent in the treatment of 
iliacofemoral lesions

J. Wiskirchen1, S. Heller2, K. Brechtel2, A. Fischmann3, C. D. Claussen2, 
G. Tepe2; 
1Radiology, Neuroradiology and Nuclear Medicine, Inselspital, Bern, 
Switzerland, 2Radiology, Universitätsklinikum Tübingen, Tübingen, 
Germany, 3Radiology, Unispital Basel, Basel, Switzerland.

Purpose: the aim of the study was to evaluate the performance of the 5F 
Sinus Superflex Stent in Iliacofemoral lesions.
Materials/Methods: 35 patients (10 female, 25 male) with lesions in the 
iliacofemoral region (11 iliac lesions, 26 femoral lesions, 21 stenoses, 16 
occlusions) were treated with angioplasty and a total of 52 stents (11 iliac 
stents, 41 femoral stents, diameter 6 to 10 mm, length 40 to 80 mm). 25 
patients presented with claudication; three with rest pain, and seven with 
tissue loss. Reasons for stenting were lesions in the iliac arteries (n=11), 
dissection in the SFA due to prior angioplasty (n=17) and/or unsatisfactory 
results following PTA alone (n=14). Reasons for using a 5F stent included 
obesity, scarred groins, direct puncture of the SFA, low platelets, and 
lymphoma.
Results: stent placement was easy and technically successful in all 
patients. In 25 of 37 lesions, no residual stenosis was visible after stenting, 
in 6 of 37 lesions 10 to 20% residual stenosis and in another 6 of 37 lesions 
30% residual stenosis was documented. 8 of 12 lesions (66%) showing 
residual stenosis following stent placement were heavily calcified. In 
contrast, only 32% of the lesions showing no residual stenosis after stent 
placement were heavily calcified. No complications occurred during 
stent placement. In one patient, an AV-fistula was visible following SFA 
recanalization. In another patient, collateral was perforated.
Conclusion: using the 5F Sinus Superflex Stent was sufficient in all 
patients. All lesions were treated successfully. However, heavily calcified 
lesions can be a challenge.
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3009.1
Fluorouracil on cholangiocellular carcinoma cells: an in vitro study

B. Wiesinger, R. Kehlbach, R. Bantleon, J. Schmehl, J. Wiskirchen;  
Radiology, University Hospital Tübingen, Tübingen, Germany.

Purpose: to compare beneficial effects of radioactive stents and 
radioactive stents plus an additional chemotherapy in the palliative 
treatment of cholangiocellular carcinomas.
Materials/Methods: cholangiocellular carcinoma cells (TFK-1 cells) 
were treated with 8 Gy (RTB) or 16 Gy (RTA) Re188 or with Re188 
irradiation (8 Gy) combined with either gemcitabine (8 Gy/Gem) or 
5-fluorouracile (8 Gy/5-FU) in a dosage of 20 µg/ml medium for 4 days 
and compared with an untreated control group. Proliferation kinetics 
was assessed on days 4, 7, 11, 18, 25 and 32. Colony-formation-assays 
were performed on days 7, 18 and 32 and cell-cycle-distribution was 
examined on days 4, 7, 11, 15, 25 and 39.
Results: cell proliferation kinetics showed the lowest cell numbers 
in the 8 Gy/5-FU group (control: 15.390.000, RTA: 8.394.000, RTB 
5.609.000, 8 Gy/Gem 423.000 and 8 Gy/5-FU 297.667). In contrast, 
clonogenic activity on day 32 was less in the 8 Gy/Gem group 
(control: 29.3 colonies, RTB: 23.1 colonies, 8 Gy/5FU: 21.5 colonies, 8 
Gy/Gem: 3.3 colonies, and even augmented in the RTA group with 
37.7 colonies). Cell-cycle-distribution showed similar curves for all 
groups on slightly different levels except for the 8 Gy/5FU entity 
showing a relatively augmented percentage of cells on day 7 in the 
G2M-cycle-phase and on day 4 in the S-phase.
Conclusion: irradiation (8 Gy) with Re188 administered e.g. via 
coated stents combined with gemcitabine could be a valid option in 
the treatment of cholangiocellular carcinomas.

3009.2

microspheres in unresectable hepatocellular carcinoma: 
preliminary experience and clinical results

L. Carpanese1, G. Pizzi1, G. E. Vallati1, R. Sciuto2, S. Rea2, L. Romano2, 
A. Annovazzi2, C. L. Maini2; 
1Department of Interventional Radiology, IFO Istituto Regina Elena 
National Cancer Institute, Rome, Italy, 2SC Medicina Nucleare, IFO Istituto 
Regina Elena National Cancer Institute, Rome, Italy.

Purpose: to evaluate the efficacy and effectiveness of a selected group 
of patients (pts) with multinodular and unresectable Hepatocellular 
carcinoma (HCC) who underwent intrahepatic Selective Internal 
RadioTherapy (SIRT) 90Y administration.
Materials/Methods: 26 pts with unilobar and bilobar HCC were treated. 

55% of pts had previous treatments. Lobar, segmental or superselective 
treatments were performed according with the tumor sites, hepatic 
function, and vascular dynamics. None of them had liver replacement 
>50%. Post procedural side effects, overall response rate, recurrence and 
survival rate were evaluated. Assessment of response rate was based on 
multiphasic CT evaluation and AFP response.
Results: 23 pts were evaluable: 18 were Child-Pugh Class A, 4 Class B, 1 class 
C. 6 pts had unilobar or main portal vein thrombosis (24%). Nine pts (39%) 
showed decrease in size of nodules while 13 pts (56%) showed also tumor 
growth arrest, absence of intralesional neo-vasculature, increasing rate of 
necrosis, and decrease of AFP. Survival rate was compared with risk groups 
(P< .0001) (median rate of survival: 12 months for Child-Pugh Class A pts and 
7.5 for Class B/C pts). 10 pts (39%) showed partial response and recurrence; 
five had short survival rate while 5 underwent re-treatment with other 
techniques (Drug delivery embolisation, conventional TACE or RFA) obtaining 
good control of disease. No complications related were shown. In three pts, 
improving of portal vein thrombosis was revealed (50%).
Conclusion: SIRT is a safe and effective treatment in pts with unresectable 
HCC and looks suitable in advanced multifocal HCC treatment and in 
portal vein thrombosis.

3009.3

hepatocellular carcinoma: a proposed grading system

R. K. Ryu, S. Ibrahim, R. J. Lewandowski, K. T. Sato, R. A. Omary, R. 
Salem; 
Northwestern University, Chicago, IL, United States.

Purpose: overexpression of alpha-fetoprotein (AFP) in hepatocellular 
carcinoma (HCC) is associated with a poor prognosis. In this study, we 
aimed to: a) review the response of AFP levels after radioembolization 
and b) establish a grading system based on AFP response. We hypothesize 
that greater reductions in AFP after radioembolization predict prolonged 
survival.
Materials/Methods: a prospectively acquired database of patients 
undergoing Y90 radioembolization for HCC was reviewed. Patients with 
serum AFP >200 ng/dL were identified. This cohort was stratified into four 
subgroups based on AFP change after radioembolization: Maximal (>95% 
reduction), Partial (>50% to <95% reduction), Stable (25% increase to 50% 
reduction) and Progressive (>25% increase). Median survivals from time 
of treatment initiation were calculated for each subgroup using Kaplan 
Meier methodology. Median survivals were compared using the log-rank 
test (p<0.05). 
Results: 98 patients with HCC and serum AFP values >200ng/dl were 
treated. Mean patient age was 62 years (range 16-89). Etiologies of disease 
were hepatitis C (30%), alcohol (25%), hepatitis C+alcohol (9%), hepatitis 
B (13%), cryptogenic (18%) and others (5%). Median survival for patients 
with AFP >200 versus <200 ng/dL were 216 and 413 days, respectively 
(p<0.0001). Based on AFP response, median survival for Maximal (n=23), 
Partial (n=38), Stable (n=14), and Progressive (n=23) subgroups were 
431, 223, 156, and 116 days, respectively. Prolonged median survival was 
statistically significant (p<0.0001).
Conclusion: greater reductions in AFP after radioembolization for HCC 
result in significantly prolonged survival. The proposed grading system 
may be useful for estimating median survivals in patients undergoing 
radioembolization for HCC.

3009.4
New particles for arterial bland embolization of liver 
malignancies: first experience with Embozene microspheres

L. Monfardini1, P. Della Vigna1, G. Bonomo1, E. Zoffoli2, F. Orsi1; 
1European Institute of Oncology, Milan, Italy, 2University of Milan, Milan, Italy.

Purpose: TACE and TAE have shown to be effective in improving 
survival in both primary and secondary liver tumors. Our aim is to 
assess technical feasibility and preliminary results of TAE with a new 
type of particle device: Embozene™ microspheres.
Materials/Methods: in 25 patients (10 HCC, 6 NET metastases, 
5 colon adenocarcinoma metastases, 1 breast metastases and 1 
epithelioid tumor, 2 gastric metastases), 33 liver lesions underwent 
32 TAE with selective and superselective technique using 
Embozene™microspheres with dimensions ranging from 40 up to 
700 micron. MDCT before, the day after, one and three months after 
procedure was performed and nodes dimension, vascular pattern 
and MDCT features were evaluated.
Results: all the lesions were easily treated without technical 
complications. MDCT day after procedure showed a reduction in 
vascularization in all 27 hypervascular nodes with evidence of a 
well shaped homogeneous hypodense area; seven also presented 
entrapped air-bubbles inside. According to RECIST criteria: 1 month 
follow up is available for 12 patients (13 lesions): 1 PD, 3 SD, 8 PR 
(ranging from 66 to 6%); 1 to 3 months follow up for 6 patients (9 
lesions): 1 SD, 6 PR (ranging from 55 to 17%); and more than 3 months 
for 7 patients: 2 CR, 9 PR (ranging from 90 to 32%).
Conclusion: longer term follow up is necessary for clinical 
considerations, but TAE with EmbozeneTM is technically successful 
and seems to give good preliminary results in reducing the 
dimensions of the lesions and their vascularization.
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3009.5
Comparison of the incidence of intrahepatic biloma after 
transarterial chemoembolization for hepatocellular carcinoma 
using porous gelatin particles versus gelatin sponge

H. Higashihara, K. Osuga, N. Maeda, H. Onishi, T. Kim, M. Hori, Y. 
Nakaya, A. Nakamoto, K. Tomoda, H. Nakamura; 
Department of Diagnostic and Interventional Radiology, Osaka 
University Graduate School of Medicine, Osaka, Japan.

Purpose: gelatin sponge (GS) has been used as off-label and requires 
tedious preparation. A porous gelatin particle, Gelpart (GP, Nippon 
Kayaku, Tokyo), is a newly approved embolic agent for hepatocellular 
carcinoma (HCC). However, development of intrahepatic biloma (IHB) 
after using GP is coming to attention. In this study, we compared the 
incidence and clinical course of IHB after TACE using GS vs. GP.
Materials/Methods: between August 2005 and July 2006, consecutive 
197 patients underwent 266 TACE using GS (GS-group), and between 
August 2006 and July 2007, 157 patients underwent 221 TACE using 
GP (GP-group) to treat HCC. The medical records and CT findings were 
retrospectively reviewed to assess the incidence and clinical course of 
IHB. The severity was graded according to CTCAE ver. 3.0 (G1: CT findings 
only, G2: medical intervention indicated, G3: radiological, endoscopic, or 
surgical intervention indicated, G4: life-threatening). Statistical analysis 
of the incidence of IHB was performed by Fisher’s exact test.
Results: within four months after TACE, IHB was developed in the 
treated segment in three and four patients of GS- and GP-groups, 
respectively (1.1 vs. 1.8% per procedure, 1.5 vs. 2.5% per patient). 
There were no significant differences in the incidence of IHB between 
the two groups (p=0.71: per procedure, p=0.70: per patient). For all 
IHB, the severity was G1, and further intervention was not required.
Conclusion: the incidence of IHB after TACE was similar in GS- and GP-
groups. All IHB were asymptomatic and conservatively managed.

3009.6
Hepatic arterial infusion of 5-fluorouracil through port-catheter 
system for liver metastases from pancreatic cancer

T. Tanaka1, H. Sakaguchi2, M. Sho3, H. Nishiofuku1, S. Sueyoshi1, K. 
Yamamoto1, K. Kichikawa1; 
1Radiology, Naramedical University, Kashihara, Japan, 2Radiology, 
Nara Prefectural Mimuro Hospital, Oji, Japan, 3Surgery, Naramedical 
University, Kashihara, Japan.

Purpose: to examine the efficacy and safety of hepatic arterial infusion of 
5-fluorouracil (5-FU) through port-catheter system in patients with liver 
metastases from pancreatic cancer.
Materials/Methods: hepatic arterial infusion chemotherapy through a 
port-catheter system was carried out in 34 patients with liver metastases 
from pancreatic cancer (M/F: 23/11, median age 55.8 years). A catheter with 
property of anticoagulation was placed into the celiac or hepatic artery 
angiographically. The proximal end of the catheter was connected to 
implantable port, and the whole system was embedded subcutaneously. 
All patients were treated in either two kinds of 5-FU-based regimens. 
These regimens were as follows; WHF (n=16) - weekly intermittent infusion 
of high does 5-FU (750-1000mg/m2/5hours); CLF (n=18) - continuous 
infusion of low dose 5-FU (100-167mg/m2/day) for 5 days a week for 5 
weeks. Response rate was assessed according to response evaluation 
criteria in solid tumors (RECIST) criteria.
Results: twenty patients achieved a complete (n=6) or partial (n=14) 
response, leading to an overall response rate of 58.8% (62.5% in WHF 
regimen and 55.6% in CLF regimen). The estimated overall median time 
to progression of liver metastases and survival were 6.5 months (95% CI 
4.5-8.5) and 10.7 months (95% CI 9.3-12.1), respectively. Toxicity was well 
manageable. In 4 (12.5%) patients, arterial infusion chemotherapy was 
stopped because of hepatic arterial occlusion.
Conclusion: hepatic arterial infusion of 5-FU through port-catheter 
system is tolerable and can produce a high response rate with encouraging 
survival duration for liver metastases from pancreatic cancer.
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Abdominal and GI tract intervention
P-1
Endovascular management of chronic mesenteric ischemia: 
short- and long-term results
R. Loffroy1, E. Steinmetz2, B. Guiu1, V. Molin2, B. Kretz2, J. P. Cercueil1, O. 
Bouchot2, R. Brenot2, M. David2, D. Krausé1; 
1Department of Vascular and Interventional Radiology, University of Dijon School of 
Medicine, Bocage Teaching Hospital, Dijon, France, 2Department of Cardiovascular 
Surgery, University of Dijon School of Medicine, Bocage Teaching Hospital, Dijon, France.

Purpose: to assess the efficacy and long-term outcome of endovascular 
therapy for obstructive disease of the mesenteric arteries in patients with 
chronic mesenteric ischemia (CMI).
Materials/Methods: retrospective review of 33 consecutive patients (20 
females; 13 males; mean age, 67.3 years; range, 31-92 years) who underwent 
endovascular treatment for symptomatic CMI between 1989 and 2006. Indication 
for revascularization included postprandial abdominal pain (26), weight loss 
(21) with a mean weight loss of 12 kg (range, 2-30 kg), and gastroparesis (3). All 
patients had visceral occlusive disease with significant stenoses in one (11), two 
(20) or three (2) mesenteric vessels. Follow-up parameters included maintained 
patency on Doppler sonography and sustained clinical benefit.
Results: balloon angioplasty alone was performed in only one of the arteries in 29 
patients (superior mesenteric artery or SMA, 20; celiac artery or CA, 9) and in two 
arteries in 3 patients (SMA and CA). Stenting was required in 17 patients (SMA, 14; CA, 
3). All procedures but one were technically successful (97%). Three major puncture-
site complications required surgery (2 hematomas, 1 pseudoaneurysm). Immediate 
clinical success was achieved in 27 patients (93%). At a mean follow-up of 35 months 
(range, 3-108 months), 20 patients were symptom free, 7 had recurrent pain with 
angiographic restenosis successfully revascularized percutaneously (4) or surgically 
(3), 4 died of unrelated causes and 2 were lost to follow-up.
Conclusion: endovascular treatment as first choice for chronic mesenteric 
arterial obstructive disease is effective in patients with symptoms of CMI, 
with a high technical success rate and acceptable long-term results.

P-2
Endovascular treatment in massive gastro-intestinal bleeding

M. Palea1, B. Popa1, L. Gulie1, M. Beuran2, C. Turculet2; 
1Radiology, Emergency Hospital Bucharest, Bucharest, Romania, 
2Surgical, Emergency Hospital Bucharest, Bucharest, Romania.

Purpose: to present the impact of interventional endovascular 
treatment in massive gastro-intestinal bleedings which are often a 
life-threatening condition that requires full emergency diagnosis 
and treatment.
Materials/Methods: our study comprises 187 patients: 56 patients 
with upper gastro-intestinal bleeding and 131 patients with lower 
gastro-intestinal bleeding. DSA-angiography identified the gastro-
intestinal lesions and the site of bleeding in 171 patients (91%). These 
patients were treated by selective embolization with particles of 
TachoComb/Curaspon.
Results: primary success after embolization was 98% in all embolised-
patients. In these patients, we have noticed rapid improvement 
in clinical symptoms and laboratory parameters. Performing 
angiography after embolization showed the occlusion of the vessels 
involved in bleeding and the preservation of the other collateral 
branches. In 1.2% of cases (2 patients with lower gastro-intestinal 
bleeding), a new embolization was necessary for re-bleeding in the 
same digestive territory. In 2.9% of cases (5 patients: 3 patients with 
upper gastro-intestinal bleeding and 2 patients with lower digestive 
haemorrhage), a surgical intervention was necessary after 3-7 days 
(for re-bleeding) with good postoperator results.
Conclusion: angiography is the best choice in the case of a 
hemodynamically unstable patient with high surgical risk because it 
can be performed in a short period and it also provides a means for 
immediate endovascular treatment by supra-selective embolization.

P-3
Mid-term result of radiological placement of colorectal stent for 
the treatment of malignant colorectal obstruction

S. Kwon, J. Oh, S. Kim; 
Diagnostic Radiology, Kyung Hee Medical Center, Seoul, Republic of Korea.

Purpose: to evaluate the effectiveness of radiologic placement 
of colorectal stent for the treatment of malignant colorectal 
obstruction.
Materials/Methods: from November 2002 to July 2007, 127 
radiological placement of colorectal stents were attempted in 100 
patients (M: F=60:40, mean age: 64 years, range 28-92 years) with 
clinical and radiological signs of malignant obstruction. Sites of the 
placement of the stent were located in the ascending colon (n=3, 
2.5%), transverse colon (n=14, 11.5%), descending colon (n=22, 18.2%), 
sigmoid colon (n=57, 47.1%), and rectum (n=25, 20.7%). Technical 
and clinical success, complication rates, patency rates of the stent in 
palliative group were evaluated via radiological and clinical studies.
Results: radiological stent placement was technically successful in 
121 out of 127 cases (95.3%). 52 cases of stenting were done with 
preoperative (43.0%, 52/121) and 69 (57.0%, 69/121) with a palliative 
intent. In 106 out of 121 cases, symptom of the colonic obstruction 
was relieved, giving clinical success rate of 87.6%. Of the 52 stents 
which were successfully placed with preoperative intent, 46 cases 
underwent surgery in mean 14.7 days. In palliative group, the patency 
rates were 89.9% at 1 month, 87.3% at 3 month, 72.6% at 6 months 
and 72.6% at 12 months.
Conclusion: radiological placement of colorectal stent for the 
treatment of malignant colorectal obstruction is feasible and safe, 
and provides acceptable clinical results not only for the preoperative 
colonic decompression, but also for the palliative cases.

P-4
Forceps biliary biopsy via percutaneous transhepatic biliary 
drainage route for the malignant biliary stricture

H. Anai1, H. Sakaguchi1, T. Yosshioka1, T. Tanaka1, K. Furuichi2, K. 
Yamamoto1, H. Uchida1, S. Sueyoshi1, K. Kichikawa1; 
1Radiology, Nara Medical University, Kashihara, Japan, 2Radiology, 
Mimuro Hospital, Sango, Japan.

Purpose: the roles of biopsy are decreasing with the progress of 
diagnostic imaging, but biopsy is still necessary for some cases. On the 
other hand, there are cases with obstructive jaundice that endoscopic 
approach has difficulty though endoscopic approach has been 
spreading, and so the percutaneous approach is still important. The 
purpose of this study was to evaluate the efficacy of forceps biliary biopsy 
via percutaneous transhepatic biliary drainage (PTBD) and compare the 
results of this technique with that of aspiration biliary cytology (ABC).
Materials/Methods: twenty-three patients with malignant biliary 
stricture who had not been successfully achieved the endoscopic 
retrograde approach were performed this forceps biopsy. After PTBD, 
biliary biopsy was performed in all 23 patients using forceps for 
endoscope through the 7 or 10 Fr size introducers via PTBD route. And 
in 16 patients of all, ABC was performed before forceps biopsy. Overall 
diagnosis rate and complications were investigated retrospectively.
Results: the samples for biopsy were collected successfully in all 23 
patients, and its sensitivity and specificity were 69.6 (16/23) and 100% 
(16/16), respectively. We confirmed the histological type in all. The ABC 
sampling was successful in all 17 patients. Its sensitivity and specificity 
were 23.5 (4/17) and 100% (4/4), respectively. Bile duct-portal vein fistura 
occurred during biopsy in one patient (4.2%), but was rapidly improved 
by covered metallic stent into common bile duct.
Conclusion: it is suggested that forceps biliary biopsy via PTBD could 
be useful.
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P-5
Novel vascular embolization technique using simultaneous 
double microcatheter with use of interlocking detachable coils

D. Abo, Y. Hasegawa, Y. Sakuhara, T. Shimizu, H. Shirato; 
Radiology, Hokkaido University, Sapporo, Japan.

Purpose: to evaluate a feasibility of this novel vascular embolization 
technique.
Materials/Methods: from January 2007 to January 2008, we applied 
this technique when embolizing non-tapered vessel with correct 
preservation of distal vessel was necessary. As a result, twelve patients 
with pancreas body cancer were included for preoperative embolization 
of common hepatic artery (CHA) to develop collateral pathways. One 
patient with celiac aneurysm was included for CHA and splenic artery 
(SPA) embolization. Finally, thirteen patients with 14 arteries were 
included. Eleven were male and 2 were female. The mean age was 66 
y.o. In this technique, two microcatheters were advanced into targeted 
artery. After first IDC was deployed to form “nesting” with two third 
length to desired position as a frame of the subsequent second IDC 
placement, second IDC was deployed into the framed first IDC to form 
coil mass. After second IDC was detached at first, residual first IDC was 
deployed and detached. Additional microcoils were added if necessary. 
We evaluated the diameters of targeted artery, first and second IDC, 
number of IDC and additional microcoil, success rate and complication.
Results: the average diameters of targeted artery, first IDC, second 
IDC were 4.6, 7.7, and 6.2 mm, respectively. The average number 
of IDC was two and additional microcoils were added in four of 14 
arteries. Success rate was 100%. No complication including coil 
migration occurred.
Conclusion: this novel embolization technique is a feasible 
alternative, especially when preserving distal vessel is necessary and/
or another technique to help prevent coil migration is hard to apply.

P-6
Rapid reperfusion with hydrodynamic thrombectomy and 
thrombolysis for acute superior mesenteric artery embolism: 
initial experience

M. Tsuda1, A. Sato2, Y. Rikimaru2, N. Kurihara2, S. Takahashi1; 
1Diagnostic Radiology, Tohoku University Hospital, Sendai, Japan, 
2Radiology, Sendai Medical Center, Sendai, Japan.

Purpose: to evaluate the effectiveness of rapid reperfusion with 
hydrodynamic thrombectomy and thrombolysis for acute superior 
mesenteric artery embolism.
Materials/Methods: seven patients in whom SMA embolism was 
diagnosed with CT scan were treated at our hospital. Four of these 
patients were selected to undergo hydrodynamic thrombectomy and 
thrombolysis. Patient selection criteria were absence of peritoneal signs 
of intestinal necrosis at physical examination. The duration of abdominal 
pain before diagnosis was 3-7 hours (mean, 5.5 hours). There were three 
men and one woman aged 67-80 years (mean, 74 years). Local continuous 
infusion of urokinase (20,000 IU/h) was initiated after the thrombectomy. 
Repeated angiography was undergone after 7-24 hours (mean, 14.8 hours); 
at this time, local infusion was stopped and patients were heparinized 
(10,000 U/d). Warfarin therapy was initiated at discharge.
Results: the procedure was performed without complications in all four 
patients. Abdominal complaints resolved in 18-30 minutes (mean, 25 
minutes) after the start of thrombectomy. Clinical success was achieved in 
all patients. In one patient, laparotomy was required to confirm the clinical 
finding. In the follow-up period (10-59 months mean 31 months), none 
of these patients had post ischemic intestinal stenosis. One patient who 
refused to continue the warfarin therapy had recurrent SMA embolism 
after 6 months and underwent re-intervention. One patient had intra-
abdominal hemorrhage due to prolonged PT-INR.
Conclusion: rapid reperfusion with hydrodynamic thrombectomy 
followed by local thrombolysis may be an effective alternative to surgical 
embolectomy in patients with SMA embolism without signs of intestinal 
infarction.

P-7
Fluoroscopy-guided percutaneous gastrostomy with pull 
technique

J. Won1, D. Lee2, J. Lee2; 
1Diagnostic Radiology, Yondong Severance Hospital, Yonsei University, 
Seoul, Republic of Korea, 2Diagnostic Radiology, Severance Hospital, 
Yonsei University, Seoul, Republic of Korea.

Purpose: to evaluate safety and usefulness of fluoroscopy-guided 
percutaneous gastrostomy (FPG) using a large profile gastrostomy 
tube with pull technique without incorporating endoscopy or 
gastropexy.
Materials/Methods: from March 2005 to February 2007, 25 patients 
underwent FPG using a large profile gastrostomy tube with pull 
technique in which a 24F pull-type tube inserted into the mouth was 
pulled to the upper abdominal puncture site using a snare under 
fluoroscopy. There were 18 patients with difficulty in swallowing due 
to muscular atrophic lateral sclerosis or transitional myodystrophy, 
5 quadriplegia, 1 Parkinson’s disease and 1 metastatic mediastinal 
tumor. Technical success rate, occurrence of complications and 
clinical outcomes were examined.
Results: technical success rate was 100%. The periods of retaining an 
indwelling tube ranged from 1 to 24 months (mean: 6.5) and all tubes 
were retained at a normal position with normal function. There was 
no procedure-related mortality. As a complication, one patient (4%) 
developed ascites and ascitic fluid leakage around the tube, which 
was hepatic in origin and resolved after the drainage of ascites.
Conclusion: FPG with pull technique using a 24F tube is a safe and 
effective method. It has high success rate and low complication rate.

P-8
Endovascular treatment of visceral artery aneurysms

L. Kokov; 
A.V.Vyshnevsky Institute of Surgery, Moscow, Russian Federation.

Purpose: to evaluate the diagnosis and treatment of visceral artery 
aneurysms.
Materials/Methods: we conducted a retrospective review of 23 
patients with visceral artery aneurysms from 1995 to 2007. There 
were patients from 17 to 67 years old. Multiprojection aortography 
and selective visceral angiography were performed for all patients. 
2 to 20 coils or stent-grafts or Amplatzer septal occluder were used 
for occlusions.
Results: 23 patients with visceral artery aneurysms were identified: 15 
splenic, 4 pancreatoduodenalis, 2 gastroduodenalis, 1 gastroepiploica, 
1 right hepatic. Endovascular interventions included 3 embolizations 
of visceral arteries; 5 coils embolization of visceral artery aneurysms; 
1 embolization of visceral artery aneurysms with Amplatzer 
septal occluder and coils; and 2 stent-grafts. In 9 studies, we used 
diagnostic aortography and selective visceral angiography without 
endovascular treatment. In 3 cases, endovascular interventions were 
impossible because there were anatomic considerations. There were 
no procedure-related deaths.
Conclusion: endovascular intervention can provide an alternative 
method of treatment for visceral artery aneurysms. Catheter-
based treatment with coil embolization and placement of stent-
grafts has emerged as promising therapy to treat visceral artery 
aneurysms. Individual anatomic considerations play an important 
role in determining the best treatment strategy if intervention is 
warranted.
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P-9
Gastroduodenal stents used in treatment of malignant 
obstruction: work in progress

M. Gonzalez-Añon1, E. Esteban-Hernandez2, L. Andreo Hernandez3, 
D. Ferrer Puchol2, B. Cano Garcia1, A. Talens Ferrando4, S. Ferrer 
Mengual4; 
1Radiology, Fundación Instituto Valenciano de Oncología, Valencia, 
Spain, 2Radiology, Hospital de la Ribera, Alzira, Spain, 3Radiology, 
Hospital Virgen de los Lirios, Alcoy, Spain, 4Radiology, Hospital General, 
Valencia, Spain.

Purpose: to demonstrate our experience using autoexpandible 
endoprosthesis in the palliative treatment of gastro duodenal obstruction 
(GDO) of oncological origin.
Materials/Methods: over a seven year period, 24 patients were referred 
to us for the fitting of a gastro duodenal endoprosthesis (GDE). All tumours 
were inoperable and of gall bladder (n=3), pancreas (n=6), stomach (n=7), 
duodenal, carcinoma of colon, breast and melanoma metastasis (n=3), 
2 duodenal, 1 ampulloma, 1 carcinoma in anastomotic Billroth II and 
1jejunal carcinoma. Bare 16 mm diameter Wallstent was used as also 22 
mm diameter Wallstent enteric and 22 mm diameter Choostent. Barium 
examination was carried out prior to the procedure and a nasogastric 
catheter inserted 72 hours beforehand. Except in one case, fluoroscopy 
was the sole guide employed and the use of long and high calibre vascular 
introducers was of great assistance in reaching the lesion and negotiating 
the stenosis.
Results: of 24 patients referred, 26 endoprosthesis were placed in 23 
patients (technical success: 96%). It was not possible to negotiate the 
obstruction of the other patient who had a pancreatic carcinoma. Clinical 
digestive intolerance disappeared in all the patients (clinical success: 
100%). Prosthesis permeability oscillated from 6 weeks to 14 months; all, 
except one, were able to eat up to the time of their demise.
Conclusion: in the palliative treatment of oncology patients with GDO, 
autoexpandible endoprosthesis constitutes a first line option.

P-10
The use and the utility of tunneled peritoneal catheters in the 
palliation of the symptomatic intractable malignant ascites

B. Erol1, T. Ciftci1, O. Balli1, O. Temizoz2, D. Akinci1, M. Ozmen1, O. Akhan1; 
1Radiology, Hacettepe University, Faculty of Medicine, Ankara, Turkey, 
2Radiology, Trakya University, Faculty of Medicine, Edirne, Turkey.

Purpose: to evaluate the safety and efficacy of image guided tunneled 
peritoneal catheters in the palliation of recurrent symptomatic 
malignant ascites.
Materials/Methods: twenty-nine patients (12 male, 17 female) who had 
recurrent symptomatic malignant ascites were retrospectively reviewed. 
The mean age of our patient group was 57 (range: 32-88 years). Tunneled 
catheters (14 Fr Medcomp peritoneal dialysis catheter with two cuffs set, 
USA) were placed under ultrasonographic and fluoroscopic guidance 
with intravenous sedation. Prophylactic antibiotic was also used.
Results: technical success rate was 100% with no mortality or major 
complication related to the procedure. All patients were relieved of 
their symptoms; the leading ones are distension and shortness of 
breath. Major complication occurred in only one patient in the form of 
serious bacterial peritonitis that necessitated catheter removal. Minor 
complications were observed in 6 patients in the form of minor bacterial 
peritonitis. These patients successfully responded to adequate antibiotic 
therapy without catheter removal. In an additional patient with minor 
peritonitis, the catheter was removed because of the near complete 
drainage of ascites. Catheter dislodgement was detected in 3 patients. 
The mean life time of patients was 14.8 weeks. In the follow-up period, 
all patients expired from their primary malignancies.
Conclusion: tunneled peritoneal catheter placement under imaging 
guidance in intractable ascites is a safe and effective treatment 
alternative.

P-11
Self-expanding stent placement for malignant gastric outlet 
obstruction: an alternative approach

G. Weir1, T. Westwood2, R. Marsh2; 
1Freeman Hospital, Newcastle, United Kingdom, 2Sunderland Royal 
Hospital, Sunderland, United Kingdom.

Purpose: placement of gastric and duodenal stents, under combined 
fluoroscopic and gastroscopic guidance, in the setting of palliation 
of gastric, duodenal and pancreatic malignancy is an established 
treatment. We sought to examine our experience with self-expanding 
stent placement using fluoroscopy alone.
Materials/Methods: we reviewed the case notes and other records 
of consecutive patients undergoing gastric and duodenal stent 
placements for obstructive malignancy between 1998 and 2007. 
Technical and clinical successes were recorded along with post 
procedure duration of stay, survival, complications, stent patency 
and chemotherapy use. Clinical success was measured using the 
gastric outlet obstruction score (GOOS).
Results: fifty patients with mean age of 71 years underwent stent 
placement with a technical success rate of 96% (n=48) and a clinical 
success rate of 92% (n=46). The mean GOOS improvement was 2. 
Mean survival post procedure was 91.5 days with a complication rate 
of 2% (n=1). Post procedure patency was 123 days (n=42) without 
chemotherapy and 184 days (n=18) with.
Conclusion: gastric and oesophageal stent placement under 
fluoroscopic guidance alone is technically and clinically successful 
in our centre. Stent patency is significantly prolonged in patients 
receiving chemotherapy.

P-12
The efficacy of long tube for non-strangulated small bowel 
obstruction

S. Yoshida1, K. Hayakawa1, A. Yamamoto1, H. Ito1, T. Hiraoka1, T. 
Morimoto2; 
1Radiology, Kyoto City Hospital, Kyoto, Japan, 2Surgery, Kyoto City Hospital, 
Kyoto, Japan.

Purpose: for patients with small bowel obstruction who do not have 
strangulation or other contraindications, long tube decompression is 
used for conservative treatment. We assessed the efficacy of long tube 
decompression, and the reliability of water-soluble contrast media and 
serial abdominal radiographs in predicting the success of conservative 
treatment for non-strangulated small bowel obstruction.
Materials/Methods: we evaluated 72 cases of small bowel obstruction 
managed with long tube from 2004 to 2007 retrospectively (49 male and 
53 female, ranged from 15-93 years). A success rate of long tube insertion, 
an efficacy of conservative treatment with long tube, and the reliability of 
water-soluble contrast media and serial abdominal radiographs (whether 
the contrast reaches the large bowel or not within 24 hours after long 
tube insertion) in predicting the success of conservative treatment were 
assessed.
Results: the success rate of long tube insertion was 93.1% and the efficacy 
of conservative treatment with long tube was 89%. On plain radiograph, 
the identification of contrast movement to the large bowel within 24 hours 
after long tube insertion always indicated good prognosis and patients 
responded to conservative treatment. The sensitivity of identification of 
contrast movement to the large bowel on plain radiograph suggesting 
good prognosis was 96.7%, specificity was 100%, positive predictive value 
was 100%, and negative predictive value was 85.7%.
Conclusion: the long tube insertion is effective management for non-
strangulated small bowel obstruction and the oral contrast transit time 
on plain radiograph is a useful sign suggesting the utility of long tube 
treatment.
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P-13
Embolization of acute gastrointestinal hemorrhage, results in 
105 patients

L. J. Bos, O. M. Van Delden, J. A. Reekers, K. P. Van Lienden, M. Meier, J. 
S. Laméris; 
Radiologie, AMC, Amsterdam, Netherlands.

Purpose: to evaluate the safety and the effectiveness of embolization 
for endoscopically unmanageable arterial gastrointestinal hemorrhage.
Materials/Methods: we retrospectively determined the results (initial 
and long-term success, recurrent hemorrhage, complications and death) 
of embolization, performed between 1999 and 2006, in patients with 
acute arterial gastrointestinal hemorrhage.
Results: we identified 105 patients (mean age 62.6 years, 39% female). In 
100 patients, the location of the hemorrhage could be identified during 
angiography. 5 patients underwent preventive embolization of the 
gastroduodenal artery. Immediate hemostasis was obtained in 94 of the 
100 patients (94%). 31 of 94 (33%) patients developed recurrent bleeding. 
In 20 of these 31 patients re-intervention was performed. In 10 of these 20 
(50%) patients, re-embolization was successful in achieving hemostasis. 
Ultimately, hemostasis was obtained in 78 of 105 (74%) patients. There 
were 3 major complications (1 colon perforation due to ischemia, 1 
anaphylactic shock due to the use of intravenous contrast material, 1 iliac 
artery dissection due to the puncture). 2 of these patients died. Within 3 
month of embolization 16 other patients died: 10 because of recurrent 
hemorrhage and 6 because non-hemorrhage related causes.
Conclusion: embolization of gastrointestinal hemorrhage is an effective 
treatment. In view of the high success rate and acceptable complication 
rate, it should be the next step in treating endoscopically unmanageable 
arterial gastrointestinal hemorrhage. With the use of embolization, acute 
surgery which is associated with significant morbidity and mortality can 
be prevented in the majority of cases.

P-14
Computed tomography-guided high-dose-rate brachytherapy 
of liver malignancies: in vivo assessment of the gastric mucosal 
tolerance dose after single fraction, small volume irradiation

F. Streitparth1, J. Ricke2; 
1Diagnostic and Interventional Radiology, Charite Medical School, Berlin, 
Germany, 2Department of Radiology and Nuclear Medicine, University 
of Magdeburg, Magdeburg, Germany.

Purpose: to assess the tolerance dose of gastric mucosa for single-fraction 
computed tomography (CT)-guided, high-dose-rate (HDR) brachytherapy 
of liver malignancies.
Materials/Methods: a total of 33 patients treated by CT-guided HDR 
brachytherapy of liver malignancies in segments II and/or III were included. 
Dose planning was performed upon a three-dimensional CT data set 
acquired after percutaneous applicator positioning. All patients received 
gastric protection post-treatment. For further analysis, the contours 
of the gastric wall were defined in every CT slice using Brachyvision 
software. Dose-volume histograms were calculated for each treatment 
and correlated with clinical data derived from questionnaires assessing 
Common Toxicity Criteria (CTC). All patients presenting symptoms of 
upper GI toxicity were examined endoscopically.
Results: summarizing all patients the minimum dose applied to 1 ml 
of the gastric wall (D1 ml) ranged from 6.3 to 34.2 Gy; median, 14.3 Gy. 
Toxicity was present in 18 patients (55%). We found nausea in 16 (69%), 
emesis in 9 (27%), cramping in 13 (39%), weight loss in 12 (36%), gastritis 
in 4 (12%), and ulceration in 5 patients (15%). We found a threshold dose 
D1 ml of 11 Gy for general gastric toxicity and 15.5 Gy for gastric ulceration 
verified by a univariate analysis (p=0.01).
Conclusion: for a single fraction, small volume irradiation we found in the 
upper abdomen a threshold dose D1 ml of 15.5 Gy for the clinical endpoint 
ulceration of the gastric mucosa. This in vivo assessment is in accordance 
with previously published tolerance data.

P-15
Double coaxial self expandable metallic stent application in 
management of malignant colonic obstruction

Y. Won1, D. Lee2, K. Kim1, S. Lee1, H. Chun2, H. Song3, Y. Ku1; 
1Department of Radiology, Uijeongbu St. Mary‘s Hospital, Seoul, 
Republic of Korea, 2Department of Radiology, Kangnam St. Mary‘s 
Hospital, Seoul, Republic of Korea, 3Department of Radiology, Halla 
Hospital, Jeju, Republic of Korea.

Purpose: we assessed the effectiveness of the double coaxial self 
expandable metallic stent (DCSEMS) on malignant colonic obstruction as a 
bridge to surgery or palliation for an inoperable patient.
Materials/Methods: we retrospectively reviewed imaging and charts 
of 33 patients undergoing application of DCSEMS between April 2006 
and July 2007.
Results: placement of DCSEMS was attempted in 33 patients under 
fluoroscopic guidance. The site of lesion was located in transverse colon 
(n=1), splenic flexure (n=1), desceding colon (n=7), sigmoid colon (n=15), 
recto-sigmoid junction (n=2), and rectum (n=7). The purpose of DCSEMS 
application was for palliation (n=20) and a bridge to elective surgery 
(n=13). Stent was properly inserted in 32 patients, which was proved a 
technical success. Only one patient underwent placement of DCSEMS 
with endoscopic assistance because of difficulty in accessing the proximal 
transverse colon under fluoroscopic guidance. The bowel obstruction 
resolved in 24 hours after successful stent placement (n=32). There were no 
significant complications relating to stent insertion.
Conclusion: DCSEMS is effective and safe in the management of acute 
malignant colorectal obstruction. As a bridge to surgery, DCSEMS can 
provide the time for systemic support, bowel preparation and maintenance 
of even effective diameter, resulting in complete preoperative staging for 
synchronous lesions by using colonoscopy. As a palliative care, DCSEMS can 
offer more effective long-term patency of the stent and eliminate the need 
for emergent colostomy.

P-16

in detection and localization of acute GI bleeding

N. Chang, J. Kim, Y. Jeong, W. Yoon, S. Shin, S. Heo, S. Choi, T. Chung, H. Kang; 
Chonnam National University Hospital, Gwang-Ju, Republic of Korea.

Purpose: to retrospectively compare the diagnostic accuracies of 
arterial and portal venous phase 64-slice multi-detector row CT for 
detection and localization of acute gastrointestinal bleeding.
Materials/Methods: forty-five consecutive patients with suspicious 
acute GI bleeding (28 men, 17 women; age range, 20-93 years; mean 
age, 61) underwent 64-slice MDCT scan with arterial and portal 
venous phases before angiography. Extravasated contrast medium 
within bowel lumen was considered as GI bleeding. Three abdominal 
radiologists independently reviewed portal venous phase with 
nonenhanced image (session I), arterial phase with nonenhanced 
image (session II), and arterial with portal venous phases and 
nonenhanced images (session III). Arterial and portal venous phase 
64-slice MDCT findings were compared with results of conventional 
angiography. Presence of contrast extravasation in each anatomic 
location was recorded. The diagnostic capability was determined by 
calculating the area under the ROC curve (Az) for each reader.
Results: for detection of acute GI bleeding, Az values were not 
statistically significant between session I and session II (0.714 and 
0.756 in reader A, 0.793 and 0.739 in reader B). Az values were not 
statistically significant between session I and session III (0.719 and 
0.769 in reader A, 0.791 and 0.821 in reader B). Az values were not 
statistically significant between session II and session III (0.76 and 
0.751 in reader A, 0.746 and 0.867 in reader B).
Conclusion: combined interpretation of arterial with portal venous 
phases and nonenhanced MDCT images may improve diagnostic 
accuracies for detection of acute GI bleeding.
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P-17
Stent-graft or Amplatzer vascular plug (AVP) with coils: 
emerging techniques for percutaneous treatment of visceral 
artery aneurysms (VAAs)

M. Rossi, M. Citone, A. Rebonato, L. Greco, N. Maltzeff, P. Fina, V. David; 
Radiology, S.Andrea University Hospital, Rome, Italy.

Purpose: therapeutic strategy of VAAs, a rare vascular disease with a 
high mortality rupture risk, is still controversial. The use of stent-graft or 
AVP with coils is only occasionally documented. The aim of this work is to 
evaluate the efficacy and technical modalities of these devices according 
to perioperative and long-term FU.
Materials/Methods: between 2004 and 2008, 14 patients received 
an endovascular treatment for 10 splenic, 2 hepatic, and 2 renal VAAs. 
Eleven patients had 3-6 cm large aneurysms and were treated with 2 self-
expandable and 9 balloon-expandable stent-grafts. Three patients had 
9-13cm Giant Splenic Aneurisms (GSA): AVP was used to occlude the neck 
and cut up Teflon g.w. sheaths to fill up the aneurysm. CT-Angiography 
was performed before the procedure and after discharge at 6 and 12 
months.
Results: in all cases, angiographic aneurysm exclusion was documented. 
In one case, a hilar splenic artery perforation with peritoneal bleeding 
was promptly treated with coil embolization. Patients treated with 
embolization and also 1/11 treated with stent-graft had segmental splenic 
infarction. One of them, at 1 month, developed 4 cm splenic abscess, 
successfully treated with antibiotics. Post-procedure CT showed complete 
aneurysms thrombosis and patency of stent-grafts. At mean 26 months 
FU, only one 5 mm kinked endograft was occluded.
Conclusion: in the treatment of VAAs stent-graft and AVP are emerging 
and useful tools. Compared with traditional coil-embolization stent-graft 
are fully respective of vascular anatomy whereas the AVP is faster and 
safer to use, reducing procedure time and avoiding risk of device distal 
migration. Long-term FU appear to confirm durability of the aneurysm 
thrombosis.

P-18
Efficacy of high-dose conformal radiotherapy (CRT) combined 
to transarterial chemoembolization (TACE) for large size 
unresectable hepatocellular carcinoma (HCC)

M. Cuinet1, F. Mornex2, D. Marion1, V. Wautot2, C. Trepo3, P. Merle3; 
1Radiology, Hôpital Hotel Dieu, Lyon, France, 2Radiotherapy, Centre 
Hospitalier Lyon Sud, Lyon, France, 3Gastroenterology, Hôpital Hotel 
Dieu, Lyon, France.

Purpose: to demonstrate that association of CRT + TACE could give 
good local control rates for large size HCCs.
Materials/Methods: 15 Patients (pts) had either a single HCC nodule 
>5 cm or a smaller one <5 cm with vascular invasion. All pts were 
contrindicated for surgery. Objective tumor response was defined by 
RECIST criteria at contrast-US and dynamic CT-scan. This pilot study 
aimed at assessing efficacy of TACE at day-1 and CRT at day-7.
Results: all pts were treated, 12 cirrhosis of Child-Pugh A (n=10) or B (n=2), 
with a single HCC nodule of 63.6 ±33.4 mm (range, 25-140) and vascular 
invasion in 3 cases. The objective response rates were 9 complete (CR) and 
4 partial responses (PR), 1 progressive lesion (PL). After 15±11.5 months 
of follow-up, none of the CR pts relapsed within the targeted nodule, 
although 5 of them developed distant metastasis or recurrence of HCC 
within the liver (n=3) at 12.6±5.5 months. All these CR pts are still alive. 
None of the PR pts progressed within the targeted nodule, although 
one of them developed liver recurrence and pulmonary metastasis at 
month-6. Two of the PR pts died at 5 and 15 months, respectively. Overall 
survival of CR + PR + PL is 86%.
Conclusion: our preliminary study shows that combination of CRT 
and TACE could give excellent local control for inoperable large size 
single HCC nodules (64% CR + 29% PR = 93%) with absence of local 
relapse and encouraging overall survival.

Aortic stent graft
P-19
Endovascular repair of abdominal aortic aneurysms: potential 
benefits of treating small (4-5 cm) aneurysms

T. G. Walker1, S. P. Kalva1, P. M. Burke, Jr.2, S. R. Broadwell1, B. M. Janne 
d‘Othee1, A. C. Waltman1, S. T. Wicky1; 
1Section of Cardiovascular Imaging and Intervention, Massachusetts 
General Hospital, Boston, MA, United States, 2Department of Surgery, 
Saints Medical Center, Lowell, MA, United States.

Purpose: endovascular repair (EVAR) of abdominal aortic aneurysms 
(AAA) is an established treatment applied to aneurysms greater than 5 cm 
diameter. Treating smaller AAAs is controversial and surveillance is currently 
recommended. Approximately 60% of small AAAs will enlarge within 5 years 
and require treatment. In this clinical trial we hypothesize that by applying 
EVAR to small AAAs versus surveillance, more patients would qualify, with 
fewer complications and increased cost benefits.
Materials/Methods: 28 patients (22 males, 6 females; mean age 68, 
range 57-84) with small (4-5 cm) AAAs were treated with EVAR using 
the Medtronic AneuRx® device. We compared results with those in 129 
patients with large (>5 cm) AAAs treated with the same device.
Results: all patients with small AAAs considered for EVAR had suitable 
anatomy. Device deployment was successful in 100%. Complication 
rate was 6.8%, average hospital length of stay (LOS) was 1.7 days, 0 
inpatient deaths, 96% discharged home, and the remainder discharged 
to skilled nursing facilities. The same endpoints in our 129 patients who 
underwent EVAR for large AAAs: 20% with unsuitable anatomy for EVAR, 
23.1% complication rate, 2.5 days average LOS, 3% inpatient death, 79% 
discharged home, and the remainder to skilled nursing facilities. These 
data suggest substantial advantages in addressing 4-5 cm AAAs.
Conclusion: preliminary experience suggests EVAR is safe in patients 
with 4-5 cm AAAs. Compared to surveillance, early intervention in smaller 
AAAs allows more patients to qualify for EVAR and results in decreased 
morbidity and certain economic benefits.

P-20
Preclinical evaluation of multi-layer nitinol graft for treatment of 
abdominal aortic aneurysm

X. Gu1, Z. Qian2, C. Zhao2, J. Oslund2; 
1AGA Medical, Plymounth, MN, United States, 2AGA Medical, Plymouth, 
MN, United States.

Purpose: to evaluate a multi-layer Nitinol graft in animal model of 
abdominal aortic aneurysm (AAA).
Materials/Methods: a self-expending tubular prosthesis 
constructed of multi-layer Nitinol wire was used for endovascular 
repair of AAA surgically created with a PTFE patch in 11 dogs. The 
graft was deployed via a 7-Fr. delivery sheath and capable to 
recapture and reposition before releasing. Angiographic follow-up 
was performed immediately after implanting and 1 week as well as 
at 1, 3 and 6 months. Implantation of a second graft over the first one 
was attempted in 5 animals with the leading edge few millimeters 
above (n=2) or below (n=3) the leading edge of the original graft. 
Aspirin was used pre-and post-procedure in all animals, and Plavix 
was administrated for 1 month in 8 animals.
Results: aneurysm exclusion rates were 36.4, 72.7, 81.8, 100 and 100% 
immediately after implant, at 1 week, 1 month, 3 months and 6 months, 
respectively. Two of the second grafts implanted above the first ones 
were found migrated distally at 1 week because of mal-apposition; other 
3 second grafts remained in place. Sixty-seven aortic branches were 
covered by the grafts. All of them were patent on the final angiography. 
Minimal hyperplasia was identified through pathology analysis.
Conclusion: endovascular repair of experimental AAA is feasible 
with the uncovered graft that offers the advantages of using a low-
profile delivery system and preserving side branches.
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P-21
Endovascular repair with covered stent of splenic artery 
aneurysms (SAA): technical aspects, success rate, complications 
and follow-up at two years

M. Venturini, S. Gusmini, S. Cappio, C. Losio, A. Esposito, A. Del Maschio; 
San Raffaele Scientific Institute, Milan, Italy.

Purpose: to report our experience in endovascular conservative treatment 
of SAA with covered stent.
Materials/Methods: from 2000 to 2006, an endovascular repair using “self-
expandable” peripheral or coronaric covered stent was attempted in 12 
patients with SAA: coronaric covered stent were used in case of splenic artery 
with caliber less than 5.5 mm. Diagnosis and angiographic approach (right 
transfemoral in 10 cases and left transaxillary in 2 cases) were based on Multi-
Detector Computed Tomography (MDCT). Ticlopidine (500 mg/day) and 
Aspirin (300 mg/day) for 3 months and only Aspirin (300 mg/day) indefinitely 
were administered after stent placement. Stent and splenic artery patency, 
aneurysm devascularization, and eventual signs of infection were evaluated 
by MDCT 24 hours after the procedure and every 6 months.
Results: in 10/12 cases, stent placement was successful with complete 
aneurysm devascularization, while in 2 cases the stent was not placed 
due to splenic artery tortuosity. During the follow-up (mean=24 months), 
regular stent patency and aneurysm devascularization were confirmed 
in 10/10 cases. Two complications were recorded during the follow-up: 
a segmental thrombosis of the spleen in an asymptomatic patient and a 
local sepsis resolved with antibiotic therapy.
Conclusion: in our experience, endovascular treatment of SAA using 
covered stent was effective determining a complete SAA devascularization, 
with regular long-term stent patency and low complications rate. A 
prolonged antiplatelet therapy is recommended to prevent stent-graft 
restenosis/occlusion. MDCT is important for diagnosis, follow-up and 
treatment strategy (transfemoral/transaxillary approach, stent-graft 
choice). The use of covered stent in SAA treatment represents an effective, 
less invasive alternative to embolization/surgery.

P-22
Incidence of endoleak type 1 after endovascular AAA repair: 
preinterventional CT assessment of predisposing factors

K. Pinker1, C. Domenig2, S. B. Puchner1, M. T. Schmook1, P. Polterauer2, 
J. Lammer1, R. Bucek1; 
1Department of Radiology, Medical University Vienna, Vienna, Austria, 
2Department of Surgery, Division of Vascular Surgery, Medical University 
Vienna, Vienna, Austria.

Purpose: to analyze the pre-interventional anatomy in patients with 
type 1A endoleak after endovascular abdominal aortic aneurysm 
repair (EVAR) using multi-detector-CT-angiography (MDCTA).
Materials/Methods: all pre-interventional MDCTA images of 
patients undergoing EVAR between 01/2000 and 06/2004 were 
reviewed by three radiologists in consensus, who focused on the 
following outcome parameters: the maximum diameter of the aorta 
at the level of the caudal renal artery and of the aneurysm sac, the 
length, angulation and configuration and the presence of thrombus 
and/or calcification of the aortic neck.
Results: in total, 326 patients were treated by EVAR. 25 patients 
(7.6%) developed a type 1A endoleak after a mean period of 143 days. 
20 (80%) of those had a maximum diameter of the aorta exceeding 
25 mm at the level of the renal arteries and 9 (36%) had an aneurysm 
sac of more than 70 mm. A short neck (<15mm) was present in 8 (32%) 
and a conic configuration was found in 8 (32%) patients, respectively. 
An angulation of the neck ≥45° plane was found in 4 (16%) of patients. 
Thrombosis and calcification were present in 8 (32%) and 20 (80%) 
patients, respectively.
Conclusion: the presence of a large diameter of the aorta at the level 
of the renal arteries and of neck calcifications were very common 
findings in patients with type 1A endoleaks after EVAR.

P-23
Endovascular repair of type B aortic dissections using MK stent-
grafts

J. Sanada1, T. Ogi1, O. Matsui1, H. Ohtake2, K. Kimura2; 
1Radiology, Kanazawa University Hospital, Kanazawa, Japan, 
2Cardiovascular Surgery, Kanazawa University Hospital, Kanazawa, Japan.

Purpose: to evaluate the clinical efficacy of the Matsui-Kitamura 
stent-graft (MKSG) for repair of type B aortic dissections complicated 
with aortic rupture, growing ULPs or continuous enlargement of 
aortic diameters.
Materials/Methods: the MKSG was implanted in 20 patients (age 
range 40-82 years) for closure the entry-site in 11 and the ULP in 9 
cases. Three patients received one or more bypasses of the aortic 
arch branches to lengthen the neck. Two patients underwent surgical 
repair of concomitant abdominal aortic aneurysms. The follow-up 
period was 2 years (range a month-4.9 years).
Results: all but one MKSGs were successfully deployed in the 
correct position. Only one migrated distally at the deployment. 
Initial endoleaks were observed in 3 cases (2 with proximal type I, 
1 with unknown origin). The case with type I endoleak underwent 
stentgrafting additionally with the axillo-axillary bypass surgery. The 
other type I endoleak disappeared spontaneously during follow-
up. There were no perioperative deaths. A symptomatic stroke and 
paraparesis were observed in one case each. In chronic state, intimal 
injuries occurred in 2 cases. The one with re-enlargement of the false 
lumen underwent stentgrafting additionally. The other was observed 
without reinterventions because the false lumen had diminished. The 
false lumens were stable in 4, shrank in 13 and enlarged in 3 cases.
Conclusion: endovascular repair of type B aortic dissections using 
MKSGs appears to be feasible and clinically effective. However, careful 
attention to late intimal injuries must be paid during follow-up.

P-24
Modification of percutaneous stent-graft: effect on the 
development of complicated intimal tear after stent-graft 
treatment for aortic dissection

D. Lee1, J. Won2, J. Lee1, K. Lee2, H. Ko1; 
1Diagnostic Radiology, Severance Hospital, Yonsei University, Seoul, 
Republic of Korea, 2Diagnostic Radiology, Yondong Severance Hospital, 
Yonsei University, Seoul, Republic of Korea.

Purpose: new intimal tear is reported as the most frequent complication 
of stent-graft treatment for aortic dissection. The complication occurs 
by irritation of tip of stent strut. This study is to evaluate the effect of 
stent-graft modification upon the development of new intimal tear.
Materials/Methods: between 2000 and 2006, stent-grafts were 
placed percutaneously in 80 patients with aortic dissections. Group I 
(65 patients) was treated with conventional stent-graft and group II (15 
patients) with modified stent-graft in which both ends of stent struts 
were bent inward. Group I included 16 patients with acute dissection 
and 49 with chronic. Group II included 4 patients with acute dissection 
and 11 with chronic. Follow up period was 5 to 107 months and we 
retrospectively compared the incidence of new intimal tear between 
two groups.
Results: in group I, we identified 6 cases (9%) with new intimal tears 
which resulted in saccular aneurysms (n=4) or new dissections (n=2) 
on either (n=4) or both (n=2) ends of the stent-graft. The time between 
the stent-graft and identification of the complication was 1 to 5 months 
(mean: 3.2). In group II, there was no patient with complicated new 
intimal tear (0%). The modification of stent-graft significantly lowers 
the incidence of new intimal tear (p<0.05).
Conclusion: new intimal tear after the stent-graft treatment for the 
aortic dissection could be avoided with bending of both ends of stent 
struts. More cases with longer follow up are mandatory.
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P-25
Eight-year experience with endovascular repair of ruptured 
abdominal aortic aneurysms in a Greek centre

T. S. Gerassimidis1, C. D. Karkos1, D. G. Karamanos1, K. O. Papazoglou1, D. 
Papadimitriou1, F. Demiropoulos1, D. Malkotsis1, I. Pezikoglou2, A. Fileli2; 
15th Department of Surgery, Aristotle University of Thessaloniki, 
Ippokratio Hospital, Thessaloniki, Greece, 2Department of Anaesthetics, 
Ippokratio Hospital, Ippokratio Hospital, Thessaloniki, Greece.

Purpose: to report our experience with endovascular treatment of 
patients with ruptured abdominal aortic aneurysms (RAAAs).
Materials/Methods: over an 8-year period, 69 patients with a RAAA 
presented to our department; 67 underwent assessment by CT, whereas 
2 died on arrival. 42 patients (63%) were suitable for stent-grafting, and 
all but one (C-arm failure) proceeded to endovascular repair. Of these, 
27 underwent operation with local anaesthesia, 3 did so under general 
anaesthesia, and a further 11 procedures were commenced under local 
anaesthesia and converted to general anaesthesia. A total of 28 bifurcated 
and 14 aortouni-iliac stent grafts were implanted; in 1 patient, the 
bifurcated graft was converted to an aortouni-iliac repair during surgery 
because of technical difficulties. Aortic occlusion balloons were used in 2 
(5%) cases.
Results: stent-graft deployment in the intended location without a type 
I or III endoleak was technically successful in 38 patients. The 30-day 
mortality was 39%. Twelve patients died immediately or soon after the 
procedure because of severe hypovolaemic shock, and 4 died within 30 
days. After surgery, 19 complications were encountered in 16 patients (4 
cardiac, 6 respiratory, 7 renal, 1 stroke and 1 implant related). Two patients 
required reintervention - 1 for a type I endoleak and 1 for limb occlusion.
Conclusion: endovascular repair of RAAAs is feasible and the early 
experience is promising. Whether such an approach is superior to open 
surgery remains to be determined.

P-26
Patient dose and image quality comparison of computed 
radiography (CR) versus digital fluoroscopic imaging for routine 
EVAR stent graft follow up

A. J. Draper1, M. Smail2, S. Doshi2, M. Thornton1, L. Jones1; 
1Radiology, North Bristol NHS Trust, Bristol, United Kingdom, 2Medical 
Physics, United Bristol Healthcare Trust, Bristol, United Kingdom.

Purpose: we routinely use computed radiography (CR) and duplex 
ultrasound to follow up Endovascular Aortic Aneurysm Repair (EVAR) in 
the assessment of potential complications. Time constraints and a wish to 
minimise patient dose prompted us to investigate alternative methods of 
imaging. The aim of this study was to assess image quality and radiation 
dose for patients undergoing follow up with X-ray imaging for EVAR. Two 
digital acquisition techniques (CR and digital acquisition fluoroscopic 
imaging) were compared.
Materials/Methods: in vitro imaging of a Cook Zenith Flex main body 
was performed using an anthropomorphic RANDO® phantom. Computed 
radiographs were taken in AP, lateral and oblique projections using the 
Carestream DirectView CR850 imaging system and GP image plates. 
Digital fluoroscopic images were obtained using the Siemens Axiom-Artis 
MP fluoroscopic unit. Two consultant vascular radiologists and a vascular 
radiographer made subjective image quality analysis. In addition, Signal 
to Noise Ratio (SNR) analysis of the images was performed. Patient dose 
for each technique was recorded using Dose Area Product (DAP) meters.
Results: the DAP (cGycm2) for AP, lateral and oblique projections was 
204.1, 523.3 and 430.0 for CR and 5.9, 28.5 and 23.6 for digital fluoroscopy, 
respectively. Signal to noise ratio was 1.14 for CR and 1.48 for digital 
fluoroscopy (the higher the SNR the better the image quality). Subjectively, 
3/3 observers preferred the fluoroscopic images.
Conclusion: subjective qualitative and objective quantitative in vitro 
analysis suggests that at our centre digital fluoroscopy is superior in 
patient dose and clinical image quality compared with CR.

P-27
Thoracic EVAR in a particular population: patients developing 
late post-surgical pseudoaneurysms after previous conventional 
treatment for aortic coarctation

M. Midulla1, C. Lions1, S. Willoteaux1, Z. Negaiwi1, L. Gengler1, M. 
Koussa2, J. Beregi1; 
1Radiologie et Imagerie Cardio-Vasculaire, CHRU de Lille, Lille, France, 
2CCV, CHRU de Lille, Lille, France.

Purpose: late complications with pseudoaneurysms formation have 
been reported for the surgical therapy of aortic coarctation, despite the 
excellent immediate results. Considering the high risk redo surgery, the 
EVAR has been proposed as alternative option. We want to describe the 
experience in our institution with this particular population of patients.
Materials/Methods: from January 1998 to December 2006, 8 patients 
(5 male, 3 female; mean age 47.6) already operated several years before 
(delay range 17-40 years) for aortic coarctation were referred to our 
institution for presenting a thoracic pseudoaneurysm at the level of the 
zone of surgical interest. A thoracic EVAR was performed with a single 
stent implantation in 6 patients, double stent deployment in 2 patients 
and 3 stents placement in 1 patient.
Results: all the procedures were immediately successful; no endoleaks 
were found at the final control angiographies. During the postoperative 
follow up, 2 patients presented a type 2 endoleak depending from the 
LSCA requiring an LCA-LSCA bypass and an LSCA embolization. The 
follow up period ranged between 5 and 36 months. No evidence of stent-
related complications occurred and no further interventions so far have 
been necessary; all these patients are still in follow up.
Conclusion: the EVAR is a feasible alternative option for these patients 
who have already received a surgical repair for their aortic coarctation. 
Technical issues regarding the endovascular strategy, like the LSCA 
embolization and the sizing of the stent graft, should be discussed in 
order to define the right interventional planning.

P-28
Dual-phase versus triple-phase CT for the follow-up of 
endovascular aortic aneurysm repair (EVAR)

G. Weir1, P. Mehrotra1, L. Fox1, J. Willis2, A. Madhavan1, J. Rose1; 
1Diagnostic Radiology, Freeman Hospital, Newcastle, United Kingdom, 
2Clinical Radiology and Regional Medical Physics, Newcastle General 
Hospital, Newcastle, United Kingdom.

Purpose: CT surveillance is commonly used for the long-term follow-
up of EVAR. We were unsure of the need for triple phase scans over 
the long term and sought to prospectively demonstrate the impact 
of dual phase scanning on radiation dose and diagnostic yield.
Materials/Methods: effective mean dose (mSv) measurements 
specific to our Siemens Somatom Volume Zoom scanner were used to 
determine the cumulative dose during EVAR follow-up. Comparison 
was made between group 1 (n=48), undergoing conventional non-
contrast (NC), arterial phase (AP) and delayed phase (DP) sequences 
and group 2 (n=52) undergoing NC and DP only during each CT 
assessment at 1, 3, 6 and 12 month post procedure and yearly after 
that. Data were calculated using the Impact CT dose calculator, 
the CTDI measurements of this unit’s CT scanner, and the Christie 
standard size phantom. Endoleak events were also recorded.
Results: during the first year of follow up, the total effective mean 
radiation dose in group 1 of 72.4 mSV was reduced to 48 mSv in 
group 2, a reduction of 44%. Over the first 5 years of follow up group 
1, the cumulative dose was 144.8 mSv versus 96 mSv. The comparison 
of endoleak detection rates showed no statistically significant 
difference between the two groups.
Conclusion: the total cumulative dose of radiation during CT EVAR 
surveillance was reduced by 44% by adopting a dual phase CT 
protocol. This had no apparent impact on endoleak detection.
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P-29
Comparison of robotic versus conventional endovascular 
techniques for aortic branch and fenestrated stent graft models

C. V. Riga1, C. D. Bicknell1, L. Wolowczyk1, M. Hamady2, N. J. W. Cheshire1; 
1Vascular Surgery, Imperial College Healthcare, London, United 
Kingdom, 2Interventional Radiology, Imperial College Healthcare, 
London, United Kingdom.

Purpose: fenestrated stent grafting is evolving as an attractive alternative 
to open surgery for the treatment of thoraco-abdominal aortic aneurysms. 
Cannulation and stenting of target vessels, however, can be challenging 
and time consuming. We investigated the use of a flexible robotic system 
in vessel cannulation using phantom models.
Materials/Methods: three models were used: perspex aortic models 
with 60 and 130° renal artery angulation and a complex fenestrated aortic 
stent model with tortuous iliac anatomy. Five consultant-grade subjects 
(>50 endovascular procedures) were recruited. Participants cannulated 
each model five times using conventional catheterisation techniques 
and repeated the task using a steerable robotic catheter with a remote 
operating control system following a standardised training protocol. 
Target vessel catheterisation time, movements of the catheter tip and 
operator radiation exposure were recorded. Statistical analysis was 
performed using Mann-Whitney U test.
Results: for 60 and 130° renal artery models, vessel cannulation times 
were similar with conventional versus robotic approaches. In the 
fenestrated model, vessel cannulation time was 0.85 min (interquartile 
range 0.29-01.58) for the conventional method versus 0.33 min (0.17-0.89) 
in the robotic method (p=0.049). Median number of movements was 6.5 
(4-10.8) for the conventional method versus 4 (2.3-6.5) for the robotic 
method in the 130° model (p=0.012) and 16.5 (12.5-22.8) versus 6.5 (4-10.5) 
in the fenestrated model (p<0.001). Operator radiation dose was 0 during 
robotic cannulation.
Conclusion: using remote, steerable robotic catheters cannulation of 
vessels and stent fenestrations is feasible. Despite minimal operator 
exposure to the robotic system, cannulation of more complex anatomical 
configurations may benefit from this technique.

Bone and soft tissue intervention
P-30
Percutaneous osteoplasty with use of a cement-filled covered 
stent for a fracture of the long trunk bone

K. Nakata, N. Kawai, M. Sato, G. Cao, I. Takasaka, M. Nakai, H. 
Minamiguchi, H. Tanihata; 
Wakayama Medical University, Wakayama, Japan.

Purpose: percutaneous osteoplasty with use of a cement-filled 
catheter for a pathologic fracture of the humerus in a clinical case was 
successfully performed. However, three months later, a fracture of 
the cement-filled catheter was noted. Then, a cement-filled covered 
stent was designed to sustain its integrity.
Materials/Methods: three pigs were used for percutaneous osteoplasty 
with use of a cement-filled covered stent. A tibia and a humerus in each 
pig were adopted. An 11-gauge bone biopsy needle was inserted into the 
bone marrow though the distal shaft. A guide wire (0.035-inch Amplatz 
wire) was retrogradely advanced though the needle along the long axis 
of the long trunk bone. With the wire fixed, the bone biopsy needle was 
removed and the 8Fr device for covered stent was inserted and covered 
stent was deployed. The 6F catheter was inserted into the covered stent 
and bone cement was injected to fill the lumen of the covered stent. 
Radiographs and blood test were performed immediately after, 1 day 
after and three day after. Three days after, the legs were resected for 
pathological examinations.
Results: percutaneous osteoplasty of a cement-filled covered stent 
was successfully performed in 6 legs of 3 swine. Radiographies and 
pathological examinations assured this method resulting in sustaining 
its integrity. No complication and side effects were observed.
Conclusion: percutaneous osteoplasty with this method holds promise 
as a treatment for pathological fractures of the long trunk bone.

P-31
Electromagnetic field-based navigation guided abscess drainage 
in C-Arm CT: initial clinical experience

B. C. Meyer, O. Peter, K. Wolf, F. K. Wacker; 
Diagnostische Radiologie, Charité - Campus Benjamin Franklin, Berlin, 
Germany.

Purpose: to evaluate the usability of an electromagnetic field-based 
navigation system for C-Arm CT-guided abscess drainage.
Materials/Methods: eight patients with known abscesses were included 
in the study. Images were acquired using a C-Arm CT (=CACT, DynaCT®, 
Axiom Artis dBA, Siemens). An electromagnetic navigation system 
(=ND, CAPPA IRAD EMT, cas innovations), consisting of a workstation, a 
field generator, and a trackable puncture needle was used for puncture. 
After defining a target point in the abscess, the needle position was 
electromagnetically tracked and interactively visualized in the 3D-
CACT dataset during puncture. After reaching the abscess, the needle 
position was verified on CACT images prior to drainage catheter insertion. 
The puncture duration was recorded and errors were calculated (user 
error=distance between target and visualized needle tip position; system 
error=distance between visualized and real needle tip position).
Results: the interactive needle visualisation using real-time MPR of the 
CACT dataset facilitated safe and reliable puncture guidance, leading to 
an average skin-to-target time of 45 seconds (range, 15-66 seconds). The 
targeted puncture was successful in all cases with a mean user error of 5 
mm (range, 3-8 mm) and a mean system error of 4 mm (range, 1-7 mm). The 
total puncture time ranged from 3-10 min, including trajectory planning. 
The average scan-to-scan time (from achieving the preprocedural CACT 
to the control CACT) was 25 minutes.
Conclusion: in this first clinical trial on abscess drainage procedures, 
electromagnetic tracking in combination with C-arm CT images provided 
safe and reliable real-time puncture guidance leading to a correct needle 
placement in all patients.

P-32
Treatment of vertebral bodies exposed to a high risk of fracture 
with biomedic hydroxyapatite: preliminary experience

S. Marcia, M. Marras, S. Marini, G. Mallarini; 
Radiologia, Ospedale San Giovanni di Dio, Cagliari, Italy.

Purpose: to prove the effectiveness of a biomaterial (Sintlife) instead 
of PMMA in the treatment of the interposed vertebra in course of 
percutaneous vertebroplastic or of a vertebral body exposed to high 
risk of fracture.
Materials/Methods: from January 2007 to October 2007, during 
vertebroplastic multilevel procedures on six patients (4 females, 2 
males), we treated six vertebral bodies interposed by the vertebras 
treated with PMMA by means of injection of 1cc of hydroxyapatite 
(Sintlife) through 10 and 13 Gauge bevel-edge needles (Gangi type). 
Patients had been previously evaluated with X-Ray, CT, MRI T2w STIR 
and DEXA. All the procedures were executed with local anaesthesia 
under digital fluoroscopic guidance. Patients were evaluated with 
VAS score before and after the procedure and by means of CT, MRI 
and DEXA after 1, 3 and 6 months.
Results: we have obtained a progressive reduction of the pain in 
all the patients, a progressive reduction of bone edema evaluated 
through MRI T2w STIR and a progressive increase of the mineral bony 
density evaluated through CT and DEXA. No complications arose.
Conclusions: our preliminary studies prove that biomedic 
hydroxyapatite could result in being an actual substitute of PMMA 
in the treatment of vertebras exposed to a high risk of fracture but 
not damaged yet.
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P-33
CT-guided indirect cervical nerve block: a technical study

A. Feydy, D. Richarme, R. Campagna, F. Thévenin, H. Guerini, A. 
Chevrot, J. Drape; 
Radiologie B, Hôpital Cochin, Paris, France.

Purpose: CT guided transforaminal cervical nerve block is considered 
technically difficult with a risk of nerve root or vascular puncture. 
The goal of this study was to assess the feasibility and safety of a CT 
guided transarticular indirect cervical nerve block.
Materials/Methods: prospective study including 84 articular 
punctures in 65 patients referred for neck pain and/or radiculopathy 
related to cervical osteoarthritis and/or discal herniation. Injections 
involved the C5-C6 and C6-C7 levels in 74%. Injections were 
performed at 2 levels in 19 patients. Facet joint punctures were 
performed by senior MSK radiologists under CT guidance using a 
lateral approach (21-gauge needle). CT control was performed after 
the injection of the contrast agent (1 ml), followed by injection of 
slow-acting corticosteroid (1 ml, 25 mg). We assessed the diffusion 
pathways of the contrast agent in the joint space, joint recesses and 
epidural space. Duration of the procedure and adverse effects were 
noticed.
Results: facet joint injection was successful in 82% (69/84). Contrast 
agent diffused in the epidural and foraminal space in 74% of these 
cases (51/69). The mean procedure duration was 20 minutes (range 
15-40 min). One patient had a minor transient neurovegetative 
manifestation. No immediate or delayed complication occurred.
Conclusion: CT guided transarticular indirect cervical nerve block 
is easy to perform and safe. This technique could be an interesting 
percutaneous treatment in patients suffering from neck pain or 
radicular pain related to degenerative changes. Additional clinical 
study is required to assess the patient outcome.

P-34
Radiofrequency ablation of the osteoid osteomas

, P. Venetucci, V. Iaccarino; 
Radiologia Cardiovascolare ed Interventistica ed 16, Naples, Italy.

Purpose: to evaluate the effectiveness of the radiofrequency ablation 
therapy (RFT) in the treatment of the osteoid-osteomas.
Materials/Methods: from November 2004 to January 2008, we have 
treated in our department 40 patients (mean age 7-37; M>F) affected 
with osteoid-osteomas. The great percentage of them was located in the 
inferior limbs (32); 3 in the humerus; 1 in the proximal phalanx of the 5th 
finger. 4 patients had surgical relapses and the CT images showed that 
the „forage“ was performed near but not on the lesion. The diagnosis 
of osteoid-osteoma was on clinical to anamnestic data (continuous 
therapy with NSAIDs) and confirmed by conventional-radiology and CT 
examination. The treatment has always been performed using the CT-
guide with a 17G-Cool Tip-needle (Radionics), with a distal uncovered 
surface varying from 10 to 7 mm. We have performed, in all patients, 
two RFT cycles of about 6 minutes for each in the adults during a mild 
sedation, while in the children in general anesthesia. From January 2007, 
all the patients have been followed with MR examination within two 
days from the treatment.
Results: all the 40 patients have shown immediate pain disappearance 
without any loss of functional abilities. All of them have stopped 
the NSAIDs assumption by the same day of the procedure. No 
complications have been found.
Conclusion: RFT of the osteoid-osteomas represents, in our opinion, 
the therapy of choice that can reach, in experienced hands and in 
qualified centers, a technical success in 100% of cases.

P-35
Stabilization of vertebral geometry and height gain of vertebral 
bodies after percutaneous vertebroplasty of osteoporotic 
fractures during two-year follow-up

J. Schneider1, U. Koch1, P. Drees2, C. Dueber1, M. B. Pitton1; 
1Department of Diagnostic and Interventional Radiology, University 
Hospital Mainz, Mainz, Germany, 2Department of Orthopaedics, 
University Hospital Mainz, Mainz, Germany.

Purpose: to investigate geometrical stability and preserving of height gain of 
vertebral bodies after percutaneous vertebroplasty during two-year follow-up.
Materials/Methods: patients with osteoporotic vertebral compression 
fractures resistant to analgetic drugs were treated with polymethylmethacrylate 
(PMMA) vertebroplasty: Mean cement volume was 5.1±2.0 ml. Vertebral 
geometry was documented by sagittal and coronal reformations from MDCT 
data sets: anterior and posterior vertebral heights, endplate angles, and 
compression index (CI=anterior/posterior height). Patients were assigned 
to two groups: severe compression with CI <0.75 (group I) and moderate 
compression with CI ≥0.75 (group II).
Results: 83 vertebral bodies in 30 patients (7 male, 23 female, age 70.7±9.7, 
range 40-82) were treated with vertebroplasty and followed-up for 24 
months. Group I showed greater benefit compared to group II with respect to 
peri-interventional anterior height gain (+2.84±2.15 mm vs. +0.73±1.88 mm, 
p<0.001), reduction of endplate angle (-4.89±4.53 vs. -0.98±2.48°, p<0.001), 
and compression index (+0.13±0.12 vs. +0.02±0.06, p<0.001). Compared to 
group II, group I demonstrated some preserved anterior height gain after 
two years (+1.23±2.98 mm, p<0.005) as well as improved endplate angles 
(-4.55±5.41°, p<0.001) and compression indices (+0.11±0.15, p<0.01). In group 
II, the vertebral heights returned to and were fixed at the pre-interventional 
levels. In both groups, measurements did not change significantly between 
12 and 24 months follow-up.
Conclusion: vertebroplasty preserved vertebral height and geometry during 
mid-term follow-up. In cases with severe vertebral compression, significant height 
gain and improvement of endplate angles were achieved peri-interventionally 
and were preserved to some extent during mid-term follow-up.

Cardiac imaging
P-36
Non-invasive evaluation of 102 patients after coronary 

angiography

A. Türkvatan1, S. F. Biyikoglu2, M. M. Ulas3, F. G. Büyükbayraktar1, T. 
Cumhur1, E. Duru2, T. Ölçer1; 
1Radiology, Türkiye Yüksek İhtisas Hastanesi, Ankara, Turkey, 2Cardiology, 
Türkiye Yüksek İhtisas Hastanesi, Ankara, Turkey, 3Cardiovascular Surgery, 
Türkiye Yüksek İhtisas Hastanesi, Ankara, Turkey.

Purpose: the purpose of this study was to investigate the diagnostic 
accuracy of 16-slice MDCT in detection of significantly (>50%) stenosis of 
coronary artery bypass grafts (CABG) and native coronary arteries.
Materials/Methods: 102 patients with 236 grafts were investigated 
by MDCT. The diagnostic performance of MDCT was compared with 
the results of CCA.
Results: on a segment basis model, the evaluability of MDCT 
was 90.4% for CABG and 71.2% for native coronary arteries. MDCT 
correctly diagnosed all of the 46 occluded grafts. Considering only 
the segments judged evaluable, the sensitivity, specificity, PPV and 
NPV of MDCT for the detection of CABG stenoses were 91.4, 98.5, 84.2 
and 99.2%, respectively. Including all segments in the analysis overall 
sensitivity was 84.2%. In the evaluation of native coronary arteries, 
MDCT obtained a sensitivity of 82.1% and a specificity of 75.3%, but 
evaluability was only 71.2%, resulting in overall sensitivity of 62.1%.
Conclusion: MDCT angiography allows very accurate evaluation of 
CABG patency and has high diagnostic accuracy in detecting graft 
stenoses with high sensitivity and specificity. But, evaluation of the 
native coronary artery stenoses may be limited, mainly due to severe 
calcification.
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P-37
CT evaluation of pulmonary venous anatomy variation in 
patients with atrial fibrillation

C. Thorning1, J. V. P. Liaw1, P. B. Lim2, M. D. O‘Neill2, A. R. Wright1, M. 
Hamady1; 
1Radiology, St Mary‘s Hospital, London, United Kingdom, 2Cardiology, St 
Mary‘s Hospital, London, United Kingdom.

Purpose: to characterise pulmonary vein (PV) anatomy and the relative 
position of the PV ostia to the adjacent thoracic vertebral body.
Materials/Methods: two readers reviewed 62 CT PV studies, (44 
male, age range 29-74 years, mean 52; 18 female, 47-72 years, mean 
69). PV ostial dimensions were measured, and PV ovality assessed 
using an ostium index (OI=anterior-posterior/superior-inferior 
dimension). Anatomical variations in PV drainage were noted. The 
position and distance of the PV ostium relative to the edge of the 
nearest vertebral body was recorded, a negative value implying that 
the ostium was medial to the vertebral body edge.
Results: right PV ostia tended to be more circular than the left (right 
OI=0.91±0.17, left OI=0.87±0.19 (NS: p=0.057)). Anatomical variability 
was greater for right PVs: 45 (72%) patients had 2 ostia, 16 (26%) had 
3 ostia and 1 (2%) a common ostium. For the left-sided veins, 59 
(95%) patients had 2 ostia and 3 (5%) a common ostium. Mean ostial 
distances from vertebral margin (mm) were: right PVs 2.83±6.89; left 
PVs 7.18±7.64 (p=<0.01). 
Conclusion: although right PV ostia are rounder than left-sided ostia 
(OI nearer to 1.0), right PV drainage to the left atrium is more variable. 
A significant proportion of PV ostia overlap the spine (a commonly 
used landmark during ablation procedures), particularly on the 
right (47%). Prior anatomical evaluation by CT can potentially assist 
catheter ablation procedures for AF, especially when performed 
under fluoroscopy alone.

P-38
MDCT evaluation of the coronary venous system

D. Lumia, G. Carrafiello, D. Laganà, A. Canì, M. Mangini, A. Giorgianni, 
T. Cafaro, E. Bertolotti, C. Fugazzola; 
Radiology, University of Insubria, Varese, Italy.

Purpose: we mean to propose anatomic-topographic assessment 
of the coronary veins using Multi Detector Computed Tomography 
(MDCT) as pre-procedure planning exam for bi-ventricular pacing.
Materials/Methods: we retrospectively examined the coronary-CT 
studies (MDCT Aquilion 64/Toshiba; 100 ml of non-ionic contrast 
agent, concentration 400 mgI/ml, flow rate 4-5 ml/sec, followed by 
50 ml of saline at 4-5 ml/sec) of 52 patients (45 males, 7 females, 
average age 61.4 years, range 38-79) for the evaluation of the coronary 
venous system using 3D post-processing reconstruction on a Vitrea 
workstation.
Results: the great cardiac vein, the anterior inter-ventricular vein 
and the middle vein were visualized in all cases. The marginal vein 
was visualized in 35/52 cases (67%), the posterior vein in 39/52 cases 
(75%), never both missing. Therefore, along the posterior-lateral 
wall of the left ventricle, only one branch was present in 27 cases, 
two branches in 13 cases, three in 11 cases and four in 1 cases. 
Considering the calibre at origin, the marginal vein was considered 
dominant on the posterior vein in 12/24 cases. The small cardiac vein 
was visualized in 7/52 cases. 49/52 patients (94%) were considered 
eligible for bi-ventricular pace-maker implantation. 2 patients (3%) 
were not eligible for vessel length (average 12 mm), while one patient 
(2%) for small calibre.
Conclusion: MDCT provides a good visualization of the coronary 
veins, allowing the study of their path and anatomic variations. 
Hence, this imaging technique can be proposed as planning exam 
for pace-maker device implantation.

P-39
Delayed-gadolinium enhanced cardiac magnetic resonance 
differentiates myocardial hypertrophy due to Anderson-Fabry 
disease from symmetric hypertrophic cardiomyopathy

A. Esposito1, F. De Cobelli1, E. Belloni1, R. Mellone1, T. Canu1, M. 
Pieroni2, A. Frustaci3, A. Del Maschio1; 
1Radiology, San Raffaele Scientific Institute, Milan, Italy, 2Cardiology, 
Cattolica University, Rome, Italy, 3Department of Heart and Great Vessels 
“Attilio Reale”, La Sapienza University, Rome, Italy.

Purpose: symmetric myocardial hypertrophy is the most frequent 
manifestation of cardiac involvement in Anderson-Fabry disease (AFD) 
patients. The aim of the study was to compare myocardial location and 
distribution patterns of delayed enhancement (DE) between AFD patients 
affected by symmetric myocardial hypertrophy and subjects with symmetric 
hypertrophic cardiomyopathy (sHCM) in order to identify simple signs to 
differentiate these two disease entities.
Materials/Methods: 13 AFD and 10 sHCM patients with histologically 
confirmed diagnosis underwent cardiac magnetic resonance. Delayed 
enhancement MR images (DE-CMR) were obtained 15 minutes after 
gadolinium injection with a 3D-T1W-IR-TFE sequence. In all patients, presence, 
percentage, location and distribution patterns of DE were evaluated.
Results: 10 out of 13 (77%) AFD and 9 out of 10 (90%) sHCM patients showed 
areas of DE in the left ventricle (LV) wall. The percentage of myocardium 
involved was not significantly different between groups (AFD: 6.2±5.2%; 
sHCM: 8.8±8.9%; p=ns). In the 10 AFD patients, DE was always located in 
the basal-lateral LV wall and in 7 of them also in the medium segment 
of the lateral wall. In two of them, the antero-lateral apical wall and mid-
inferior wall were involved also. In sHCM DE areas had variable location 
and distribution patterns; the most frequently involved segment (5 out of 
9 patients) was the posterior LV wall. Only one of them showed isolated LV 
lateral wall involvement.
Conclusion: DE areas seem to have a specific location and distribution 
pattern in AFD patients with cardiac symmetric hypertrophy. DE-CMR 
may contribute to differentiate HCM from Fabry disease.

Carotid artery imaging and intervention
P-40
Single center registry of complex carotid artery stenting with 
MOMA proximal protection device

M. A. Ostovan; 
Nemazi Hospital, Shiraz, Iran

Purpose: to evaluate the feasibility of MOMA during complex carotid 
artery stenting.
Materials/Methods: we selected 40 complex carotid stenosis for 
stenting with MOMA protection device (29 men; mean age 65±7.3). 
Eligible patients had a symptomatic carotid stenosis of >50% or 
asymptomatic stenosis of >80% with any of high risk features: 
long, calcified, ulcerated and irregular border lesions, string sign, 
associated significant intracranial disease, age >80, sonographic 
evidence of vulnerable, soft plaque without any contraindication for 
using MOMA. After flow blockage, carotid stenting was done and at 
least 60 cc of blood was aspirated.
Results: the device was successfully positioned and the stents were 
implanted in all 40 patients. The device was tolerated in all cases 
except one in which transient intolerance to flow blockade was seen. 
Mean flow blocking time was 7.2±4.1 minutes. Diameter stenosis was 
reduced from 88±7.1% to 8.2±6.2. Macroscopic debris after filtering 
of aspirated blood was seen in 30 (75%). In-hospital complications 
included only one major stroke leading to death after 3 days, in the 
first case which was before learning curve and had a long string sign 
occlusion and another TIA which recovered in less than 3 hours. There 
was no cardiac death, stroke, TIA or TVR during 6 months follow up.
Conclusion: cerebral protection with MOMA during complex carotid 
stenting is feasible with acceptable complication rate.
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P-41
Carotid stenting under reversal of flow: personal experience 
within the EMPIRE Trial

C. Schönholz, R. Uflacker; 
Interventional Radiology, Medical University of South Carolina, 
Charleston, SC, United States.

Purpose: carotid stenting is used in stroke prevention in high-risk 
patients. As embolic complications can occur during carotid stenting, 
a reversal of flow protection device, Neuroprotection System (NPS), 
was developed to protect the brain from embolism and is now under 
clinical evaluation in the EMPIRE trial. We would like to present our 
initial experience with the system.
Materials/Methods: between June 2006 and September 2007, 
carotid stenting was performed in 10 consecutive (7 men, 3 female, 
mean age, 71 yrs) symptomatic (58%) or asymptomatic (42%) patients 
with severe carotid artery stenosis (>80%). De novo lesions were 
present in 4 pts, restenosis in 4 pts and radiation induced stenosis in 
2 patients. Xact stents were used in 9 cases and Precise stent in one 
case. Cerebral protection was used in all patients with the NPS (W.L. 
Gore, Flagstaff, AZ). All patients were evaluated by a neurologist, 
before, after and one month following the procedure.
Results: the overall perioperative stroke, myocardial infarction and 
death rate were 0%. The overall technical success rate for carotid 
stenting (protection device placed percutaneously) was 100%.
Conclusion: the safety and efficacy of carotid stenting with cerebral 
protection with the NPS was confirmed. The NPS may prevent 
the debris released by angioplasty and stenting from entering 
the cerebral circulation. Further investigation is warranted with 
continuation of the trial.

P-42 withdrawn

Clinical practice development
P-43
Positioning interventional radiology in Switzerland

A. L. Jacob1, S. Frei2, T. Jung3, M. Lütolf4, S. Qanadli5, A. von Weymarn6; 
1Division of Interventional Radiology, University Hospital, Basel, Switzerland, 2Division 
of Interventional Radiology, Cantonal Hospital, St. Gallen, Switzerland, 3Department of 
Radiology, Waidspital, Zürich, Switzerland, 4Department of Radiology, Cantonal Hospital, 
Chur, Switzerland, 5Division of Interventional Radiology, University Hospital, Lausanne, 
Switzerland, 6Department of Radiology, Cantonal Hospital, Frauenfeld, Switzerland.

Purpose: to professionalize interventional radiology (IR) in Switzerland and 
to position it close to primary care physicians and patients.
Materials/Methods: the current status of interventional radiology in 
Switzerland was evaluated through a questionnaire sent out by the Swiss 
society of interventional and cardiovascular radiology. A SWOT-Analysis 
was carried out. Several scenarios were evaluated.
Results: the existence of IR is threatened by the lack of direct access to 
patients leaving it dependent on the mercy of other clinical disciplines 
that do have direct patient access and that more and more decide to do 
interventions themselves instead of outsourcing them to IR. This occurs 
despite of a growing market.
Conclusion: IR can only survive by gaining direct patient access. Possible 
measures to this effect include: 1. Define a stringent curriculum for IR; 2. 
Create attractive jobs for IRs in Switzerland; 3. Enable IR to offer patients 
and referring doctors services second to none and to hereby substantially 
increase the number of direct referrals. Help to create joint solution 
packages from diagnosis to follow-up. Allow for local differences; 4. Create 
a brand name and devise a public relations strategy making IR known by 
patients and primary care providers. This could be a joint effort together 
with diagnostic radiology and/or other international interventional 
radiological societies; and 5. Decide on partnership strategy regarding 
other clinical specialties. This concept will be proposed to the general 
assembly of the Swiss society of radiology.

P-44
The impact of clinic-based procedures on the growth of an 
interventional radiology practice

K. T. Sato, A. Steinberg, H. Chrisman, R. J. Lewandowski, R. K. Ryu, R. Salem; 
Radiology, Northwestern University Medical School, Chicago, IL, United States.

Purpose: increasingly, interventional radiologists are performing 
procedures like uterine fibroid embolization (UFE), radioembolization 
and varicose vein ablation, which require patient evaluation in a clinic 
before and after the procedure. We aim to test the hypothesis that these 
procedures will show greater growth within an IR department than more 
traditional hospital-based procedures.
Materials/Methods: a retrospective review of a prospectively acquired 
IR billing database (IDX Analyzer, Version 3.0) was analyzed for the 
number and type of procedures performed. The database was analyzed 
for fiscal years 2001-2007. Procedures were categorized as hospital-based 
and included dialysis interventions, biliary interventions, peripheral 
angiography and central venous access. Clinic-based interventions 
included radioembolization, uterine fibroid embolization, and varicose 
vein ablations.
Results: there were a total of 12423 procedures evaluated for this 
study. In this group, there was an average annual growth rate of 8.1%. 
Analysis of annual growth in the hospital-based procedures included 
dialysis interventions (-0.48%), biliary interventions (10.3%), peripheral 
angiography (-17.6%) and chest ports/tunneled catheters (5.78%). The 
clinic-based procedures included radioembolization (34.9%), UFE (18.2%) 
and vein ablations (120%). As a group, the hospital-based procedures 
experienced an average growth rate of 1% whereas the clinic-based 
procedures showed an average growth rate of 52.5%.
Conclusion: traditional hospital-based procedures remain the backbone 
of any interventional radiology practice; however, the areas of greatest 
growth all involve procedures which require an increased clinical presence 
by IRs. This reinforces the paradigm that interventional radiology will need 
to become more of a clinically oriented specialty if it is to successfully 
compete with other specialties.

P-45
Clinical practice in interventional radiology: a European 
perspective?

A. N. Keeling, M. J. Lee; 
Dept. of Radiology, Beaumont Hospital, Dublin, Ireland.

Aim: To determine the current status of clinical practice in IR in 
Europe.
Materials and Methods: A questionnaire comprising twelve 
questions on clinical practice in IR was mailed to European CIRSE 
members prompting 264 replies from many different countries.
Results: The majority of centers were located in the United Kingdom 
(21%, n=56), with 11% located in Germany (n=30). Experts, with 
more than 10 years of IR experience, comprised 75% of the survey 
group. Only one third of IRs dedicated more than 80% of their clinical 
sessions to IR alone (27.7%, n=73), with two thirds practicing in a 
university teaching hospital setting (66%, n=173). Few institutions 
have dedicated IR in-patient hospital beds (17.2%, n=45); however, 
day case beds are available in 31%, IR admitting rights are in place 
in 64.4% overall, (87.7% for in-patients and 90.4% for day cases) and 
elective IR admissions can be made through other clinicians in 87.3%. 
IR outpatient clinics are run in 26% of departments with an average 
of two sessions per week. Dedicated nurses staff the majority of IR 
suites (81%), but clinical junior doctors are lacking (44.7%). Hospital 
management refusing access to beds was the most commonly cited 
reason for not developing a clinical IR service (41%).
Conclusion: There is a marked variation across European centers in 
the current practice of IR. Few full-time IRs are practicing with few 
dedicated inpatient beds (17%), few outpatient clinics (26%) and few 
junior doctors in IR. If IR is to become a full clinical specialty, these 
issues need to be addressed urgently.
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P-46
Differentiation of experience levels in endovascular 
interventional radiology with virtual reality simulator

S. Willoteaux1, C. Lions1, L. Boyer2, J. Bartoli3, H. Rousseau4, J. Beregi1; 
1Department of Cardio-Vascular Radiology, Hôpital Cardiologique, Lille, 
France, 2Department of Vascular Radiology, Hôpital Gabriel Montpied, 
Clermont Ferrand, France, 3Department of Vascular Radiology, Hôpital 
de la Timone, Marseille, France, 4Department of Vascular Radiology, 
CHU Rangueil, Toulouse, France.

Purpose: to evaluate the ability of Virtual Reality (VR) simulation to 
differentiate experience levels in endovascular interventional radiology.
Materials/Methods: forty six vascular radiologists participated to 
the study, 30 of them were in formation or with less than two years 
of activity (group 1) and 16 with more than two years of activity 
(group 2). All of them performed a standard renal angioplasty on a 
VR simulator (VIST, Vascular Interventional Surgical Trainer, Mentice, 
Gothenburg, Sweden). Twenty nine radiologists had never used the 
simulator before (group A) and 17 one time or more (group B). The 
simulator recorded time taken for the procedure (total time) and 
total fluoroscopy time. Participants rated the usefulness and training 
potential of the simulator on a scale from 1 (poor) to 5 (excellent).
Results: there was no statistical difference between groups A group B 
for the total time (23.8 vs.25.2 min., p=0.55) and the fluoroscopy time 
(9.37 vs. 10.35 min., p=0.33). There were statistical differences between 
groups 1 and group 2 for total time (26.8 vs. 19.5 min., p=0.0042) and 
fluoroscopy time (11.1 vs. 7.2 min. p=0.0047). All participants rated the 
simulator highly in terms of usefulness and training potential.
Conclusion: there is no learning curve for the use of the VR simulator. 
Parameters such as total time and fluoroscopy time recorded during 
a procedure on a VR simulator can differentiate experience levels in 
endovascular interventional radiology.

Embolotherapy
P-47
Treatment of hepatocellular carcinoma with drug eluting beads 
versus microspheres before transplant: imaging and histology 
results

A. F. Nicolini, L. Martinetti, S. Crespi; 
Radiology, Fondazione IRCCS Ospedale Maggiore Policlinico, 
Mangiagalli e Regina Elena, Milan, Italy.

Purpose: to evaluate the results of Transarterial Chemoembolisation with 
Drug Eluting Beads (DEB-TACE) versus Transarterial Embolisation (TAE) in 
patients with hepatocellular carcinoma (HCC) waiting for liver transplant 
(OLT), comparing computed tomography (CT) findings with histology data.
Materials/Methods: 16 consecutive cirrhotic patients with HCC waiting 
for OLT. Group A: 8 patients (Child-Pugh A 6, B 2) underwent TAE with 
microspheres (Embosphere, Biosphere); group B: 8 patients (Child-Pugh 
A 5, B 3) underwent DEB-TACE (DC Bead, Biocompatibles). In the group A 
there were 5 monofocal and 3 bifocal HCC, mean diameter of 31 mm; in 
group B, 7 mono and 1 bifocal, mean diameter of 28.5 mm. Microspheres 
(100-300) and DC Bead (100-300 loaded with 50 mg of Epirubicin) were 
injected after superselective catheterization. Medium time between first 
treatment and OLT was 10 (A) and 8 months (B), and between last CT and 
OLT was 3 and 2 months, respectively.
Results: CT demonstrated complete necrosis of 5/11 lesions (45%) and 
necrosis >70% in the other 6 nodules in group A; while complete necrosis 
was achieved in 8/9 (88%) and necrosis >70% in 1 lesion of group B. 
Histology analysis of group A confirmed complete necrosis in 3/5 nodules, 
while the remaining 8 nodes showed a necrosis <50% in two. Complete 
necrosis has been confirmed at histology in 7/8 group B nodules; however, 
>70% in the last 2. Complete Response, Partial Response, Progressive 
Disease and Objective Response (EASL) were 0-71, 62-14, 38-14, and 62-
85%, respectively in the two groups.
Conclusion: DEB-TACE improves tumor response and it seems to provide 
a lower incidence of Progression Disease.

P-48
Life-threatening hemoptysis due to pulmonary arterial 
involvement in advanced stages lung cancer: endovascular 
management using coils embolization

H. Vernhet Kovacsik, S. Bommart, G. Gahide, C. Bousquet, O. Serres-
Cousine, A. Michaud, J. Senac; 
Cardiovascular Imaging, CHU Montpellier, Montpellier, France.

Purpose: to report our experience in endovascular management of 
life-threatening hemoptysis due to pulmonary arterial involvement 
in advanced stages lung cancer.
Materials/Methods: from January 2003 to June 2007, 7 patients 
with lung cancer involving pulmonary arteries were admitted in our 
department for massive (>500 ml per day) hemoptysis. All patients 
underwent thoracic angio CT to plane the endovascular therapeutic 
bleeding location and pulmonary arterial sizing. Clinical and/or CT 
follow-up was available at 7 days (n=7) and 3 months (n=6).
Results: embolization was performed using the right femoral 
vein. Five up to 18 coils were placed to occlude the right interlobar 
pulmonary artery (n=3), right mediastinal artery (n=2), inferior right 
segmental pulmonary arteries (n=1) and left pulmonary artery (n=1). 
Hemoptysis stopped immediately in all cases. No early complication 
was present. One patient had a fatal hemoptysis 8 days later, and the 
others had at least a 3-month period without severe hemoptysis. 
Four patients died 3 months later (massive hemoptysis n=2, other 
cause n=1) and one patient needed a second embolization 3 months 
later and died 6 months later.
Conclusion: pulmonary arterial embolization to treat massive 
hemoptysis occurring at end-stages lung cancer should be performed 
since encouraging mid-term results can be obtained.

P-49
Transarterial chemoembolization with drug-eluting beads in 
the treatment of hepatocarcinoma: medium-term results in 41 
patients

S. Crespi1, L. Martinetti1, A. Sangiovanni2, P. Bizzarri1, A. Nicolini1; 
1Radiology, Fondazione IRCCS Ospedale Maggiore Policlinico, 
Mangiagalli e Regina Elena, Milan, Italy, 2Medicine, Fondazione IRCCS 
Ospedale Maggiore Policlinico, Mangiagalli e Regina Elena, Milan, Italy.

Purpose: in the last twenty years, local treatments have enhanced 
the therapeutic chances of patients with unresectable hepatocellular 
carcinoma (HCC). We evaluated the medium-term results of TACE 
performed with drug-eluting beads (DEB).
Materials/Methods: at our center, 41 patients (28 male, 13 female; mean 
age: 66 years, range 48-83 years; 29 Child-A, 12 Child-B) with 65 HCC 
nodules (medium diameter: 28 mm; range 9-65 mm) diagnosed with CT 
and/or biopsy have been treated with DEB-TACE since October 2005. In 
all cases, superselective catheterization of feeding vessels was followed 
by embolization with 100-300 micron microspheres loaded with 50 mg 
of epirubicine until complete cessation of blood flow. Patients underwent 
follow-up CT at 1 month after the embolization procedure and then every 
3 months thereafter.
Results: complete necrosis was achieved in 41/65 (63%) lesions after a 
mean of 1.5 embolization procedures. In 34/41 (84%) lesions, no recurrence 
was apparent at the 7 month follow-up CT scan. A partial response 
(necrosis >70%) was noted for 21/24 lesions (32.3% overall); of these 24 
lesions, 11 require a further embolization treatment. No patient had major 
complications (e.g. pulmonary embolism) or post-embolization syndrome 
and no patient showed liver function deterioration. After a mean follow-
up of 5.9 months, 37 patients are alive, while 1 died due to breast cancer 
and 3 for disease progression (multiple new lesions).
Conclusion: in our experience, DEB-TACE is a safe and well-tolerated 
procedure and is appropriate for patients with HCC that are not suitable 
for radical therapies.
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P-50
Initial clinical experience with biopolymer-coated detachable 
coils (hydrocoil) in peripheral embolization procedures

A. P. Nambiar, U. Bozlar, J. F. Angle, M. E. Jensen, K. D. Hagspiel; 
Radiology, University of Virginia Health System, Charlottesville, VA, 
United States.

Purpose: to evaluate the technical and clinical success of biopolymer 
coated detachable microcoils (HydroCoil) in patients who underwent 
peripheral embolization procedures.
Materials/Methods: 12 peripheral embolization procedures that utilized 
hydrocoils in 11 patients (6 males, 5 females, age range, 4-74 years, mean 
age 46) were available for this retrospective review. The indications 
for embolization were hemorrhage (n: 4), aneurysm (n: 1), recurrent 
pulmonary AVM (n: 1), protective embolization prior to radioembolization 
and chemoembolization (n: 5). HydroCoil 18, HydroCoil 14 and HydroCoil 
10 systems (Microvention, Aliso Viejo, CA) were used. Procedural and 
post-procedural follow up imaging were reviewed by two interventional 
radiologists. Digital subtraction angiography (DSA) images were used to 
evaluate embolization success and vessel diameter. DSA and computed 
tomography angiography (CTA) were used for follow-up, which included 
evaluation for recanalization and migration of coils.
Results: all procedures were successful in occluding the target vessels 
(100%), which ranged from 1.2 to 8.2 mm in diameter (mean 2.6 mm, 
median 2.2 mm). Immediate clinical success was achieved in all procedures 
(100%). Follow-up imaging was available in 7 cases (4 CTA, 3 DSA) and 
ranged from 1 day to 108 days. No recanalization or migration of coils was 
found. There were no procedure related complications.
Conclusion: the use of HydroCoils in peripheral arterial embolization 
procedures is effective and safe. They are viable alternatives to standard 
coils, particularly in tortuous, small target vessels or where controlled 
release is desirable.

P-51
Embolization of arteriovenous shunt in hepatocellular 
carcinoma with a proposed management protocol

W. S. W. Chan, W. L. Poon, D. H. Y. Cho, S. Chiu, S. H. Luk, W. C. Tsui; 
Department of Radiology, Tuen Mun Hospital, New Territories West 
Cluster, Hong Kong, Hong Kong.

Purpose: to demonstrate that arteriovenous shunts in patients with 
hepatocellular carcinoma (HCC) could be safely embolized according 
to our proposed management protocol, therefore allowing subsequent 
transarterial chemoembolization (TACE).
Materials/Methods: From 2001 to 2007, 11 patients with unresectable HCC 
and significant arteriovenous shunts were selected. They ranged in age 
from 36 to 80. A total of 17 embolizations were performed with different 
embolic agents. The choice of embolic agents was according to a protocol 
devised by our center that classified the shunts with consideration of their 
angioarchitecture. The embolic agents used were absolute ethanol (n=11), 
histoacryl (n=3), coils (n=2) and polyvinyl alcohol particles (PVA) (n=1). The 
degree of shunt occlusion was documented as the primary outcome.
Results: there were 15 shunts in which 9 (60%) were arterioportal venous 
shunts (APVS) and 6 were arteriohepatic venous shunts (AHVS). Two were 
classified as simple type according to our protocol and 13 were of complex 
type. 80% of the shunts could achieve more than 80% occlusion. Simple 
shunts could be completely occluded by coil embolization. Complex 
shunts required liquid or particulate agents to achieve satisfactory 
occlusion.
Conclusion: embolization of arteriovenous shunts was feasible and safe 
based on our management protocol. Simple shunts could be optimally 
controlled by coils and complex shunts required embolization with 
liquid or particle agents. Absolute ethanol was particularly useful in the 
presence of viable tumor due to its additional cytotoxic effect. After shunt 
embolizations, TACE could be performed or resumed in a safe way.

P-52
Transcatheter arterial embolization for hemorrhagic 
gastroduodenal ulcers: correlation between embolized arteries 
and complications

T. Okuno; 
Radiology, Hygo Emergency Medical Center / Kobe Red Cross Hospital, 
Kobe, Japan.

Purpose: to study the efficacy and safety of transcatheter arterial 
embolization (TAE) for hemorrhagic gastroduodenal ulcers, 
retrospectively.
Materials/Methods: fourteen patients with massive bleeding from 
gastroduodenal ulcers (13 with gastric ulcer and 1 with duonenal ulcer) 
underwent selective TAE using a combination of microcoils, absorbable 
gelatin sponge cubes (GS) and iodized oil formulation of N-butyl-2-
cyanoacrylate (NBCA). The correlation between embolized arteries and 
complications was analyzed.
Results: immediate hemostasis was achieved in all patients. The 
embolized arterial branches were left gastric artery (n=8), gastroepiploic 
artery (n=4), splenic artery (n=2), right gastric artery (n=1), left inferior 
subphrenic artery (n=2), and short gastric artery (n=2). Recurrent bleeding 
within 5 days after the first procedure necessitated repeated TAE, and 
gastrectomy in 1 patient each. TAE of the left gastric artery using GS 
induced deterioration of the gastric ulcer in 1 patient (12.5%), which was 
successfully treated with a conservative therapy. As a major complication, 
massive splenic infarction was seen in 3 patients, including 2 with TAE of 
the splenic artery using a combination of embolic materials (100%) and 1 
with TAE of the short gastric artery using NBCA (50%).
Conclusion: TAE for hemorrhagic gastroduodenal ulcers is effective 
to achieve immediate hemostasis. However, major complications 
are frequently induced in case of TAE of the splenic artery and/or its 
small branches (e.g., short gastric artery). Close collaboration between 
surgeons, endoscopists, and interventional radiologists is necessary to 
achieve successful outcome.

P-53
Embolization of peripheral vascular malformations with 
ethylene vinyl alcohol copolymer (Onyx)

M. Cantasdemir1, F. Numan1, A. Hasanefendioglu Bayrak2, A. Bas1,  
M. Ozbayrak1, M. Gencturk1, G. Gulsen1;  
1Radiology/Interventional Radiology, Istanbul University Cerrahpasa 
Medical Faculty, Istanbul, Turkey, 2Radiology/Interventional Radiology, 
Dicle University Medical Faculty, Diyarbakir, Turkey.

Purpose: to demonstrate the feasibility and preliminary efficacy 
of endovascular embolization of peripheral congenital vascular 
malformations (VMs) with use of a nonadhesive liquid embolic agent, 
namely Onyx, which is ethylene vinyl alcohol copolymer (EVOH) dissolved 
in dimethyl sulfoxide (DMSO). Onyx comes in ready-made vials containing 
EVOH, DMSO and tantalum powder.
Materials/Methods: twenty patients with a mean age of 24.8 years had local 
low-flow (n=7), local high-flow (n=8), or diffuse high-flow (n=5) VMs located in 
the upper, lower extremities and gluteal region. In all patients, endovascular 
embolization was performed via the superselective catheterization of arterial 
feeders of VMs with use of microcatheters with coaxial technique. A total of 28 
embolization procedures were performed with Onyx, which was composed 
of 6, 8, or 20% ethylene vinyl alcohol copolymer dissolved in dimethyl 
sulfoxide.
Results: in five of seven patients with local low-flow VMs, the lesions were 
embolized completely. In the other two patients with local low-flow VMs, 
embolizations were incomplete. The remaining 13 high-flow lesions of 
local (n=8) or diffuse (n=5) types were also embolized incompletely. In all 
patients with local low-flow VMs and in three patients with a local high-
flow VMs, clinical signs and symptoms were resolved significantly. Other 
patients did show clinical benefit from embolization to varying degrees.
Conclusion: onyx promises and provides important advantages 
over conventional embolic agents in the endovascular transcatheter 
embolization of congenital peripheral VMs. As with other embolic agents, 
it is far from perfect.
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P-54
Selective C-arm CT arteriography for transcatheter arterial 
chemoembolization of hepatocellular carcinoma

J. Iwazawa1, S. Ohue2, H. Abe1, T. Mitani1, N. Hashimoto1 
1Radiology, Nissay Hospital, Osaka, Japan, 2Radiology, Komatsu 
Hospital, Neyagawa, Japan.

Purpose: To evaluate the utility of selective C-arm CT arteriography 
for transcatheter arterial chemoembolization (TACE) of hepatocellular 
carcinoma (HCC).
Materials and Methods: Between April 2007 and April 2008, 32 patients 
(16 men, 16 women; mean age, 69.1 years) with unresectable HCC who 
were scheduled to undergo subsegmental or segmental TACE were 
enrolled. After conventional planar digital subtraction angiography 
(DSA) images were obtained, selective C-arm CT arteriography of the 
same subsegment was immediately performed. During angiography, 
two interventional radiologists evaluated tumor enhancements enabled 
by C-arm CT arteriography and they assessed whether this procedure 
contributed any additional information over DSA alone. The set-up time 
for acquisition of C-arm CT arteriography images after completing DSA of 
the same segment was measured for each treatment.
Results: The 32 enrolled patients had 50 segmentally or subsegmentally 
treated HCCs. Tumor enhancements of the 47 study lesions were sufficiently 
visualized with C-arm CT arteriography. The mean number of acquisitions 
per single lesion was 1.56 (range, 1-3). C-arm CT arteriography provided 
additional useful information in 36 of these 50 lesions, specifically, 
confirmation of the feeding arteries (n=12), visualization of indistinct 
tumor enhancement (n=11), detection of additional tumors (n=5), change 
in catheter position (n=5), and identification of additional feeding artery 
(n=3). The mean set-up time for initiation of C-arm CT arteriography was 
228.2 seconds (range, 113-398 seconds).
Conclusion: Selective C-arm CT arteriography is a readily prepared 
imaging technique that provides useful information during TACE in the 
treatment of HCC.

P-55
Preclinical evaluation of the AMPLATZER vascular plug-III in a 
canine model

, X. Gu, C. Zhao, J. Oslund; 
AGA Medcial, Plymouth, MN, United States.

Purpose: to evaluate a newly developed vascular plug and determine 
its safety and efficacy including occlusion time in comparison to the 
commercially available AVP-I and AVP-II.
Materials/Methods: the AMPLATZER Vascular Plug III (AVP-III) is a 
multi-layered oblong-shaped occlusion device made from Nitinol 
wire braid. The modified shape may allow treatment of a wider range 
of morphologic variation in the vasculature. Twenty AVP-III ranging in 
size from 4 to10 mm were implanted in various arteries and 20 AVP-I 
or AVP-II of comparable sizes were implanted on the contralateral 
side of 5 dogs. The animals were angiographically followed up at 7 
days and 28 days after device placement. Occlusion time and closure 
effect were registered as end-points.
Results: the average occlusion time for the AVP-III was 3.6±0.6 
minutes as compared to 8.2±1.5 minutes for the control group 
(p<0.01). The recanalization rates at 7 days and 28 days were 
significantly less compared with the control devices and expected in 
the canine model. The vessels generally remodeled to the shape of 
AVP-III. Pathology found increased organized thrombus formation in 
the AVP-III group compared to the control devices.
Conclusion: occlusion performance of the AVP-III compares favorably 
to that of commercially available AVP-I and AVP-II in a canine model. 
The device offers an additional choice to the existing vascular plugs 
to meet special needs in a wider range of vascular morphology.

P-56
Preclinical evaluation of low-profile Amplatzer Vascular Plug 
(AVP-IV) delivered through diagnostic catheters

, X. Gu, C. Zhao, J. Oslund; 
AGA Medcial, Plymouth, MN, United States.

Purpose: the Amplatzer Vascular Plug (AVP) is gaining popularity for 
vascular embolization with demonstrated safety and effectiveness. 
With the same cross-sectional occluding ability, a newly designed 
Amplatzer Vascular Plug - IV (AVP-IV) allowing deployment via 
diagnostic catheters was evaluated using bench and animal models.
Materials/Methods: AVP-IV is constructed of fine wire Nitinol braid 
with a micro-screw used for device detachment. AVP-IV is cylindrically 
shaped and ranges in size from 3-10 mm with 1 mm increment. The 
devices can be advanced through diagnostic catheters and detached 
by rotating a pusher wire. Using an animal model, advancement, 
deployment, and retrieval forces of 30 devices were semi-
quantitatively assessed with a variety of commonly used diagnostic 
catheters in various anatomical locations; vascular occlusion times 
were also monitored. Device handling forces were quantified using 
a tortuous 1 cm diameter curve on the bench.
Results: handling data are summarized in the table. Average 
occlusion times for AVP-IV were <10 minutes which is comparable 
to AVP-I. Advancement, deployment, and recapture forces for AVP-
IV were less than 1.25 lbs. Note: 1=easy; 2=moderate; 3=acceptable; 
4=difficult; 5=failure.
Conclusion: the AVP-IV is comparable to AVP-I in terms of occlusion 
and controlled delivery/recapture characteristics. The AVP’s 
compatibility with standard diagnostic catheters could simplify 
embolization procedures and is particularly useful in the occlusion 
of small vessels.

P-57 withdrawn

P-58
Nonlocalized upper gastrointestinal bleeding: usefulness of 
rotational angiography and high pressure angiography after 
endoscopic marking with a metallic clip

H. Kwak, Y. Han; 
Radiology, Chonbuk National University Medical School, Jeonju, 
Republic of Korea.

Purpose: to assess the usefulness of rotational angiography and high 
pressure angiography after endoscopic marking with a metallic clip in 
patients with no extravasation of contrast medium.
Materials/Methods: in 14 patients (mean age, 57 years) with acute 
bleeding ulcers, a metallic clip was placed at gastroscopy preceded 
by routine endoscopic treatment. The metallic clip was placed in the 
fibrous edge of the ulcer adjacent to the bleeding point. In all patients, 
angiography for transcatheter arterial embolization (TAE) was performed 
as a result of continued bleeding and incomplete endoscopic treatment. 
All patients had negative results from angiographic studies. To localize the 
bleeding focus, a rotational angiography and high pressure angiography 
as close as possible to the clip was used.
Results: of 14 patients, five (35.7%) had positive results after high pressure 
angiography as close as possible to the clip and underwent TAE with 
microcoils. Nine patients without extravasation of contrast medium 
underwent TAE with microcoils as close as possible to the clip. Bleeding 
was stopped initially in all patients after treatment of the feeding artery. 
Three patients experienced a repeat episode of bleedings two days later, 
which required repeated endoscopic treatment. The remainder were 
clinically observed and discharged after return of stable vital signs and 
hematocrit levels. Delayed bleeding and major and minor complications 
were not noted.
Conclusions: rotational angiography and high pressure angiography after 
marking with a metallic clip enhances the possibility that the bleeding 
focus is accurately localized and the correct vessel is embolized.



Copenhagen 2008
329Scientific Posters 

Cardiovascular and Interventional Radiological Society of Europe

P-59
Radiographic response to radioembolization in anterior versus 
posterior segments of the liver: a statistical analysis

S. M. Ibrahim, R. J. Lewandowski, R. K. Ryu, K. T. Sato, R. A. Omary, R. 
Salem; 
Radiology, Northwestern University, Chicago, IL, United States.

Purpose: to determine if preferential radiographic tumor response 
occurs in tumors located in posterior compared to anterior liver 
segments when treated with Y90 glass microspheres.
Materials/Methods: 89 patients with liver metastases underwent 102 
whole right lobe infusions of Y90 microspheres covering segments V, VI, 
VII, VIII. Three separate response analyses were performed. Analysis 1 
compared all segment V, VIII lesions (n=97) with segment VI, VII lesions 
(n=96). Analysis 2 compared all segment V, VIII and VI, VII lesions based 
on lesions substratified by primary malignancy: I) colorectal (CRC) 
(n=66), II) neuroendocrine (NET) (n=21), and III) non-colorectal non-
neuroendocrine (NCNN) (n=106). Analysis 3 was carried out in patients 
(n=42) with target lesions in both anterior and posterior segments to 
eliminate inter-patient variability. Comparative statistics for analyses 
1 and 2 were carried out using independent sample t-test (p=0.05). 
Analysis 3 was computed using paired sample t-test (p=0.05).
Results: the median dose administered was 118.2 Gy. In analysis 1, 
tumor response was 35.1 and 39.6% for lesions located in anterior 
(V, VIII) and posterior segments (VI, VII), respectively (p=0.5430). 
Mean change in tumor size by primary malignancy for CRC, NET and 
NCNN were: anterior segments (-17.8%, -32.5%, -24.2%) and posterior 
segments (-23%, -36.8%, -25%, p=0.8710). In analysis 3, within patient 
tumor response in anterior and posterior segments were similar (45 vs 
41%, p=0.5487).
Conclusion: Y90 radioembolization tumor response rates are not 
different when comparing posterior versus anterior lesions.

P-60
Chemoembolization using drug eluting beads

T. Doshi1, P. Dillon1, T. G. Van Ha2; 
1Pritzker School of Medicine, University of Chicago, Chicago, IL, United 
States, 2Radiology, University of Chicago, Chicago, IL, United States.

Purpose: to assess the safety and efficacy of transarterial 
chemoembolization using drug eluting beads (LC beads), which slowly 
releases chemotherapy.
Materials/Methods: 36 cirrhotic patients with untreated large/
multifocal HCC received chemoembolization with doxorubicin loaded LC 
beads at doses of 50 mg, in addition to cisplatin (50 mg) and mitomycin 
(10 mg) in ethiodol. Within this group, 23, 10, and 3 patients had Child-
Pugh classifications of A, B and C, respectively, with corresponding 
MELD scores of 10.1, 13.0, and 19. Clinical and analytical data were 
recorded at 24 and 48 h, 7, 14 and 30 days after TACE. Response rate was 
assessed by CT at 2-3 months. A control cohort of 22 cirrhotics, treated 
with standard chemoembolization using ethiodol, were analyzed and 
compared. Within this control group, 13, 5, and 4 patients had Child-
Pugh classifications A, B, and C, respectively, and average MELD scores 
9.7, 15.9, 19.0, respectively. 14 of the 36 patients in the LC bead cohort 
received subsequent CT-guided radiofrequency ablation (RFA) while 9 
of the 22 control patents received subsequent RFA.
Results: chemoembolization with LC beads was well tolerated with an 
acceptable safety profile. 1 case developed hepatic abscess, 1 developed 
hemoperitoneum, 3 developed acute on chronic renal failure. 2 cases 
resulted in death, one secondary to acute respiratory decompensation and 
one secondary to hemoperitoneum. Four patients eventually underwent 
orthotopic liver transplantation. With a median follow-up of 6 months, 
survival was 86%. Response rate was 75% (66.6% on intention-to-treat).
Conclusion: chemoembolization using DEBs is an effective procedure.

P-61
Embolization of uterine arteries after planned cesarean in 
cathlab: a conservative management of abnormal placentation

A. Bouvier1, F. Thouveny1, C. Nedelcu1, G. Simon2, P. L‘Hoste1, C. Aube1; 
1Radiology, Angers University Hospital, Angers, France, 2Obstetrics and 
Gynecology, Angers University Hospital, Angers, France.

Purpose: evaluate the efficiency of embolization of uterine 
arteries immediately after planned cesarean in cathlab in abnormal 
placentation including placenta accreta and percreta.
Materials/Methods: in a retrospective study, we reported 12 cases 
of patients (34±5.2 years) with suspicion of abnormal placentation. 
Diagnosis was based on clinical findings, ultrasound (12/12) 
examinations or MRI (6/12). All patients underwent a transcatheter 
embolization of uterine arteries with particules and Gelfoam 
immediately after the cesarean.
Results: most of the patients had risk factors commonly associated with 
placenta accreta: prior cesarean sections (9/12) and placenta praevia 
(10/12). Diagnosis of abnormal placentation was confirmed by cesarean 
findings in 9 cases. Control of post-partum bleeding was successful in 
9/12 cases. Embolization failed in 3 cases: hysterectomy was performed in 
2 cases for life threatening hemorrhage despite of the embolisation and 
in one case for embolisation failure due to a uterine arterial dissection. In 
5 cases, placenta was left in situ, with a hemostasis success rate of 100%. 
We report one complication of embolization: uterus necrosis treated by 
hysterectomy six weeks after embolization. One patient had a placenta 
percreta which invaded the posterior wall of the bladder requiring 
hysterectomy and partial bladder resection three months later.
Conclusion: conservative management of placenta accreta with 
uterine embolization immediately after cesarean appears as a 
possible way to prevent post partum hemorrhage and allow a 
dramatical decrease of hysterectomy rate.

P-62
Embolization procedures in large vessels and arteriovenous 
malformations using Amplatzer plug: clinical outcome in 20 
patients

B. Gonçalves, T. Pereira, P. Donato, A. Gil-Agostinho, V. Carvalheiro, P. 
Almeida; 
Radiology, Coimbra University Hospitals, Coimbra, Portugal.

Purpose: to evaluate and compare the efficacy of a plug (Amplatzer-
type occluder) in the embolization of large vessels and arteriovenous 
malformations (AVMs) in several clinical conditions in a series of 20 
patients.
Materials/Methods: since August 2004 until January 2008, we 
have inserted 21 Amplatzer-plugs (APs) in 20 patients. We analysed 
retrospectively the use of this device on the following conditions: 
arteriovenous malformations (AVMs) of the lung, selective portal 
vein embolization (PVE), varices in transhepatic porto-systemic 
shunt (TIPS), aneurysm embolization, splenic embolization and 
gastroduodenal bleeding. According to clinical and anatomical 
situations, different diameters (8-16 mm) and different techniques 
for selective deployment of APs were used.
Results: technical success was achieved in all cases with correct 
precise plug placement in the previously chosen target. Vascular 
occlusion and embolization occurred within a few minutes. No 
complications were recorded during follow-up.
Conclusion: Amplatzer plug is a very reliable tool to occlude large 
vessels including AVMs and aneurysms impossible to occlude with 
usual embolization materials such as coils and spheres, and thus 
stopping GI haemorrhage, AVMs shunts and solving portal steal 
syndrome after TIPS placement or liver transplantation.
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P-63
Interventional radiology management of abdominal 
haemorrhagic shock

J. Perendreu, J. R. Fortuño, J. Falcó, J. Branera, P. Bermúdez; 
Interventional Radiology, UDIAT-CD, Sabadell, Spain.

Purpose: to show our experience in the embolization treatment of 
haemorrhagic shock secondary to abdominal bleeding.
Materials/Methods: we have reviewed 79 patients (43 males and 
36 females) with a medium age of 57.42 years (range 15-90 years). 
All patients arrived to the interventional radiology suite from the 
intensive care unit (ICU) or emergency room (ER) for a haemorrhagic 
instability secondary to abdominal bleeding. 25 patients had 
traumatic bleeding (16 abdominal and 9 pelvic), 15 gastrointestinal 
bleeding with endoscopic treatment failure, 13 bleeding secondary 
to tumor pathology (5 bladder, 4 hepatic and 4 renal), 9 iatrogenic 
bleeding post-surgery or post-puncture and 8 with a haemorrhagic 
status secondary to drug-induced coagulopathy disease. In all the 
cases, we did a global and a selective angiography to locate the 
bleeding and a supra-selective catheterization and embolization 
with microcoils and absorbable gelatin sponge. We review the clinic 
evolution and major complications.
Results: in 92% of the cases, we achieved haemostasic control with 
a mortality rate of 8%. We needed re-embolization in 10 patients 
(13%), all of the cases in the first 48 hours. No patients needed to go 
to surgery. We did not have any major complications.Conclusion: 
interventional radiology management with embolization in patients 
with haemorrhagic shock is a safe and effective approach in a wide 
spectrum of abdominal bleeding.

P-64
TACE with anthracyclin loaded-HepaSphere for intractable 
hepatocellular carcinoma

T. Kawauchi1, S. Hori1, A. Hori2, S. Okitsu1, T. Sugiura1, Y. Kawawa1, S. 
Narumiya1; 
1Gate Tower Institute for Image Guided Therapy, Izumisano-City, Japan, 
2Radiology, Rinku General Medical Center, Izumisano-City, Japan.

Purpose: to present short-term results of arterial chemoembolization 
using anthracyclin loaded Hepasphere for advanced and unresectable 
hepatocellular carcinoma.
Materials/Methods: from June to November of 2007, 18 patients with 
advanced or intractable HCC which could not be controlled by the 
conventional chemoembolization were treated by selective TACE using 
Hepasphere loaded with doxorubicin (DXR) or epirubicin (EPI). Ten 
milligrams of DXR or EPI was loaded on 10 mg of HepaSphere prior to use. 
Hepatic arteries or tumor feeding vessels were embolized without use 
of other anticancer drugs or embolic agents. Embolization was stopped 
once tumor stain disappearance was observed. Response was evaluated 
on CT at one month after treatment according to European Association 
for the Study of the Liver (EASL) criteria.
Results: no major complications were experienced. 12 patients had post-
embolization syndrome that generally seems to be less severe than the 
conventional TACE. An average dose of Hepasphere was 11.8 mg, DXR 
equivalency was 16.5 mg and EPI equivalency was 10.2 mg. CT follow-up 
study was available in 13/18 patients. It shows 1 CR, 5 PR; 7 SD and 0 PD. 
Mortality rate at 30 days was 0%. There was no deterioration of hepatic 
function.
Conclusion: chemoembolization with anthracyclin loaded 
Hepasphere had better local effects compared with the conventional 
chemoembolization. Systemic side effect was negligible with limited 
dose of antineoplastic agents. This treatment method is one of the best 
therapeutic choices of advanced HCC and will be an effective method for 
all hepatocellular carcinoma.

P-65
Visible and large microsphere for treatment of peripheral high 
flow AVMs

A. Hori1, K. Osuga2, S. Hori3, T. Kawauchi3, S. Okitsu3, T. Sugiura3, Y. 
Kawawa3, S. Narumiya3; 
1Radiology, Rinku General Medical Center, Izumisano-City, Japan, 
2Radiology, Osaka University, Suita-City, Japan, 3Gate Tower Institute for 
Image Guided Therapy, Izumisano-City, Japan.

Purpose: to establish safer and more effective embolization therapy for 
peripheral high flow AVMs with calibrated spherical embolic material.
Materials/Methods: a non-biodegradable spherical embolic material, 
superabsorbent polymer microsphere (SAP-MS, HepaSphere) absorbs 
non-ionic contrast materials and expands to 6 times larger. The actual size 
of 150 micron SAP-MS becomes 900 micron absorbing contrast material 
that is used for angiography. It is well recognized under fluoroscopy due 
to high concentration of contrast material. Expanded microsphere can 
pass usual conventional microcatheters due to its elasticity. DSA was taken 
during the injection of 1 mg of this material. When transit of particles to 
the venous side was observed, embolization procedure was terminated. 
When particles stayed within the nidus, the procedure was continued to 
obtain satisfactory reduction of arterial flow. A total of 11 patients were 
treated by this procedure.
Results: in all 11 patients, particles were recognized during DSA. In 5 
patients, transit to the venous side was recognized and procedure was 
terminated. Three patients were continued by changing the embolic 
materials. Six patients were successfully treated and symptoms improved 
in all 6 patients. No side effect was observed except for controllable pain 
for a few days.
Conclusion: microspheres containing non-ionic contrast material were 
well recognized under DSA study. The embolization procedure for 
peripheral high flow AVMs using visible and large microspheres was safely 
done and effective to obtain satisfactory improvement of symptoms with 
less local and systemic complications.

P-66
TACE for breast cancer liver metastases using HepaSphere

S. Okitsu1, Y. Kawawa1, S. Hori1, T. Kawauchi1, A. Hori2, T. Sugiura1, S. 
Narumiya1; 
1Gate Tower Institute for Image Guided Therapy, Izumisano-City, Japan, 
2Radiology, Rinku General Medical Center, Izumisano-City, Japan.

Purpose: to estimate local effects of TACE with HepaSphere on tumor 
and contribution to prolong prognosis in cases of liver metastases 
from breast cancer.
Materials/Methods: a total of 53 patients with liver metastases from breast 
cancer with or without general metastases were treated from November 
2002 to December 2007. Epirubicin (20-40 mg), cisplatinum (20-50 mg) 
or docetaxel (20-40 mg) was infused followed by HepaSphere (50-100 
micron) embolization. The endpoint of embolization was elimination of 
tumor blush without occluding hepatic arteries. The same procedure was 
repeated two or three times. The local tumor effect was evaluated by CT 
examination after the treatment sessions according to the RECIST criteria. 
The survival rate was calculated by Kaplan-Meier method.
Results: in all patients, the procedure was successfully done. There 
were no serious complications including severe post embolization 
syndrome or symptoms caused by undesired arterial occlusion during 
or immediately after the procedure. The local control rate was evaluated 
in 46 cases that have been followed up. The procedure was repeated 3 
times in average. The local effects are 0% CR, 35% PR, 41% SD and 24% 
PD. The objective response rate was 35%. The 1, 2, 3 years survival rate 
was 68, 49, 39%, respectively. Median survival period was 9 months. 
There were no side effects higher than Grade 3.
Conclusion: TACE for breast cancer liver metastases using 
HepaSphere was an effective treatment method allowing a high level 
of quality of life for the patient. This treatment protocol contributed 
to prolong the patients’ life span.
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P-67
Doxorubicin eluting beads in a pig liver embolization model: 
pathological findings

J. Namur1, M. Wassef2, J. J. Pelage3, A. L. Lewis4, A. Laurent5; 
1MeDyC UMR CNRS 6237, Reims, France, 2Pathology, Lariboisiere 
Hospital, Paris, France, 3Radiology, Ambroise Paré Hospital, Boulogne, 
France, 4Biocompatibles UK Ltd, Farnham, United Kingdom, 
5Interventional Neuroradiology, Lariboisiere Hospital, Paris, France.

Purpose: Embolization microspheres (DC-BeadsTM, Biocompatibles UK 
Ltd) eluting the antineoplasic drug Doxorubicin (DOX) are being evaluated 
for the treatment of hepatocellular carcinoma. Pre-clinical studies have 
suggested that these DOX-loaded beads have varying biological effects 
according to the size of the calibrated microspheres. Because the choice of 
bead calibre is of paramount importance for the clinician, this size effect 
should be demonstrated quantitatively.
Materials/Methods: Fifteen pigs underwent left lobe hepatic artery 
embolisation with: group1: DEB 700-900µm +37.5mg DOX/mL DEB; 
group2: DEB 100-300µm +37.5mg DOX/mL DEB; group3: DEB 100-30µm 
+saline. Livers were sampled at 28days (3 pigs) or 90days (2 pigs) for each 
group. Histology sections were stained with hematein eosin saffron. 
Lesions of the tissue surrounding the beads were recorded with a 3-grade 
scale: 0 (healthy liver parenchyma) / 1 (fibrotic tissue) / 2 (coagulative 
necrotic tissue). Results were compared statistically according to size and 
time point using non-parametric tests (Statview SAS 5.0).
Results: Necrosis was never observed around control unloaded beads. Lesions 
induced by DOX loaded microspheres varied according to size and time point. 
At 28days, necrotic tissue statistically occured more often around 100-300µm 
beads than around the 700-900µm beads (p=.0134 KW). At 90days, necrosis 
was less frequently observed (18%) around 100-300µm beads, and absent for 
700-900µm beads which were surrounded by fibrosis (NS KW).
Conclusion: We have demonstrated that small DOX eluting microspheres 
induce higher rates of histopathologic lesions than large beads. That 
higher drug tissue concentrations are reached with the small beads 
should now be evidenced.

P-68
Multimodal endovascular treatment of visceral aneurysms: 
experience and follow-up in 27 cases

, L. P. Moramarco, S. M. Protto, A. Spinazzola, C. Massa 
Saluzzo, A. L. Azzaretti, G. Rodolico, F. I. Di Maria, T. Cascella, F. Zappoli 
Thyrion; 
UOC Radiodiagnostica, IRCCS Policlinico S. Matteo, Pavia, Italy.

Purpose: to evaluate multimodal endovascular treatment of visceral 
aneurysms with the aid of neuroradiological techniques and materials.
Materials/Methods: from April 2003 to October 2007, 27 consecutive 
patients, 15 men (55.6%), 12 women (44.4%), mean age 61, range 43-80 
were treated. 36 aneurysms: 22 splenic arteries, 7 renal arteries, 3 
pancreatic-duodenal arches, 2 celiac trunks, 1 mesenteric artery and 1 left 
gastric artery. All but one were incidentally diagnosed. Clinical evaluation 
and MSCT follow-up was performed at 3 and every 6 months thereafter 
(mean 25 months, range from 3 to 53 months). Twelve aneurysms (33.3%) 
were treated by coils: GDC, Matrix, Nexus in 11/12; Hydrocoils in 1/12. 16 
cases (44.4%) were performed by coiling parent artery before and after 
the sac; one large aneurysm (2.7%) was embolised by thrombin injection 
during stop-flow. Stent-assisted coiling was used in 6 aneurysms (16.6%). 
In 4 patients, aneurysm embolisation was performed in the setting of 
other endovascular procedures.
Results: complete occlusion was achieved after the first treatment in 23 
patients (85.2%), in 3 patients (11.1%) after the second embolisation, and 
in 1 patient (3.7%) after 3 sessions. In 1 case of postbiopsy renal aneurysm, 
the parent artery was closed to arrest the bleeding from the perirenal 
haematoma. No major complication related to the procedure and no 
symptomatic splenic infarction were reported. During the follow-up 
period, 3 patients died for unrelated reasons.
Conclusion: the use of multimodal endovascular techniques, also derived 
by neuroradiologic approaches, allows a safe and effective treatment of 
visceral aneurysms and associated vascular lesions.

P-69
Outcomes after angiographic embolization in patients with AAS 
grades IV and V complex hepatic injuries

J. Hong, N. Chang, W. Yoon, J. Kim, M. Jeong, S. Choi, J. Kim, Y. Jeong, T. 
Chung, H. Kang; 
Chonnam National University Hospital, Gwang-Ju, Republic of Korea.

Purpose: to evaluate the role of angiographic embolization in the 
management of complex hepatic injuries following blunt liver trauma.
Materials/Methods: over the last 4 years, 28 consecutive patients with 
complex hepatic injuries (AAST grade VI or V) after blunt abdominal 
trauma were enrolled. All patients were evaluated with contrast enhanced 
CT scan. Patients were divided into three groups: those who presented 
with hypotension at admission and continued to have hemodynamic 
instability despite initial resuscitation (Group 1); those who presented with 
hypotension and have gained and maintained hemodynamic stability 
after resuscitation (Group 2); and those who initially presented with 
hemodynamic stability (Group 3). Analysis of radiologic data including CT-
based injury grading, presence or absence of contrast extravasation on CT, 
presence of active bleeding on angiography and results of transarterial 
embolization were collected. Diagnostic accuracy of CT in the detection 
of hepatic arterial bleeding and differences in the mortality rate according 
to AAST grades and among 3 groups (chi-square) were determined.
Results: contrast extravasation on CT and angiogram was seen in 24 
patients (85.7%). Diagnostic accuracy of CT in the prediction of arterial 
bleeding was 92.8%. There was a 32% (9 of 28) mortality rate, which were 
caused by associated injuries (5 patients) and liver-related conditions (4 
patients). Mortality of Group 3 (9.1%) was significantly lower than that of 
Group 1 (50%) and Group 2 (45.5%).
Conclusion: angiographic embolization decreases the mortality rate 
in patients with complex hepatic injuries (AAST grades IV and V). Initial 
hemodynamic instability (BP<90 mmHg) is the important predictor of 
clinical failure after angiographic embolization in these patients.

P-70
Intra-arterial chemoembolization of HCC with embolizing 
microspheres Hepasphere loaded with chemotherapeutic agent

M. Grosso, F. Melchiorre, G. Gallarato, F. Pedrazzini, L. Ferro, L. Donato, 
E. Peano; 
Radiology, Azienda Ospedaliera Santa Croce e Carle, Cuneo, Italy.

Purpose: to present our experience using HepaSphere™ microspheres 
(Biosphere Medical) loaded with chemotherapeutic agent for TACE 
treatment in patients with unresectable hepatocellular carcinoma.
Materials/Methods: from December 2005 to January 2007, 37 patients 
(29 male and 8 female, mean age 71.4 years) were treated by selective TACE 
using HepaSphere™ loaded with doxorubicin or epirubicin. The diameter 
of treated lesions ranged from 25 to 160 mm, with a mean diameter of 53.7 
mm and a maximum of 6 lesions.
Results: technical success rate was 100%, with complete devascularization 
of the lesions at the end of all procedures. One month CT or RM follow-
up shows a good result with complete necrosis (90-100%) of lesions in 
17/29 (58.6%) patients, partial necrosis (50-89%) of lesions in 8/29 (27,6%) 
patients, and incomplete necrosis (0-49%) of lesions in 4/29 (13,8%) 
patients. Six months CT follow-up shows 100% necrosis in 6/21 (28.6%) 
patients, partial necrosis in 4/21 (19%) and incomplete necrosis in 4/21 
(19%) with local recurrence and/or satellite lesions; 4 patients underwent 
other treatments, 3 died and 3 were lost at follow-up.
Conclusion: our initial experience demonstrates that TACE using 
HepaSphere™ is feasible, with low complications rate and with promising 
efficacy. The prolonged term contact between drug and tumour 
should bring additional efficacy and reduced adverse effects of the 
chemotherapeutic agents compared to standard TACE. In case of non 
complete response, additional treatment can be performed without 
difficulties. Longer follow-up on larger series are mandatory to confirm 
these preliminary results.
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P-71
Software for determination of hepatic tumor-feeding vessels

F. Deschamps1, E. Pichon2, S. Solomon3, A. Hakime1, P. Rao1, Y. 
Trousset2, M. Grimaud2, R. Thornton3, T. De Baère1; 
1Interventional Radiology, Gustave Roussy Institut, Villejuif, France, 2GE 
Healthcare, Buc, France, 3Interventional Radiology, Memorial Sloan-
Kettering Cancer Center, New York, NY, United States.

Purpose: to assess the validity of software that determines tumor-
feeding vessels (FV) in order to improve selective liver transcatheter 
arterial chemoembolization (TACE).
Materials/Methods: six consecutive patients with 9 liver tumors 
measuring 25 to 62 mm (8 hepatocarcinomas, 1 metastase) were planed 
for selective TACE. Before TACE, antero-posterior projection digital 
subtracted angiography (2D) and rotational angiogram (3D) were 
acquired with catheter tip in the common hepatic artery. Using 2D, 3D 
and all selective angiograms performed during TACE, the interventional 
radiologist who performed TACE determined the „Ground-Truth“ with 
number and location of FV and adequate intravascular location(s) 
(LT) that allow complete tumor volume treatment as selectively as 
possible. Dedicated software (S) computing 3D was compared for FV 
and TL determination to four experienced interventional radiologists, 
external to the cases, who independently reviewed 2D only and then 
2D+3D. Durations of the review for 2D, 2D+3D and computing of S were 
compared.
Results: compared to „Ground-Truth“ that revealed 20 FV and 16 LT, 
sensibilities for FV determination were 48, 75 and 95% and positive 
predictive values were 70, 88 and 90% for 2D, 2D+3D and S, respectively. 
Sensibilities for LT determination were 53, 75 and 94% and positive 
predictive values were 69, 90 and 94%. Average durations of 2D, 2D+3D 
reviews and S analysis were 110, 165 and 142 seconds.
Conclusion: software seems to determined tumor-feeding vessels more 
accurately than experienced interventional radiologists. Processing time 
seems compatible with real time use during TACE. These preliminary 
results offer great hope for computer-aided planning of selective TACE.

P-72
Arterial embolization of pelvic traumatic haemorrhage 
associated: eight years experience

M. Grosso, F. Pedrazzini, A. Balderi, E. Peano, L. Donato, G. Gallarato, 
L. Ferro; 
Radiology, Azienda Ospedaliera Santa Croce e Carle, Cuneo, Italy.

Purpose: to report our experience in percutaneous treatment of 
pelvic post-traumatic haemorrhage.
Materials/Methods: between 2000 and 2008, 20 patients with pelvic 
bleeding (15 males and 5 females, mean age 57) were treated in 
emergency condition in our department. 50% of patients had pelvic 
haemorrhage without pelvic fractures; the others suffered multiple 
fractures interesting inferior pubic ramus (45%), superior pubic ramus 
(30%), acetabulum (20%), ilium (10%) and sacrum (10%). Diagnosis of 
pelvic haemorrhage was made by TC with contrast enhancement. 
Embolization followed selective arteriography to confirm the pelvic 
bleeding. Embolization was performed with metallic coils (55%), coils 
and spongostan (25%), PVA and coils (5%) and spongostan (15%). 
We embolized hypogastric (25%), gluteal (30%), obturator (15%), 
circumflex (10%) arteries and other arteries (10%). Two patients with 
post-traumatic high flow priapism were treated with embolization of 
the penineal artery.
Results: embolization was performed with success in all the cases 
with immediate stopping of haemorrhage. A patient needed a 
second treatment because of a new bleeding point after 2 months. 
We had only one complication consisting of an intimal dissection of 
external iliac artery, solved with a metallic stent.
Conclusion: percutaneous treatment with embolization of post-
traumatic pelvic haemorrhage is feasible, effective and assures a 
reduction on death rate.

P-73
Gelling solution for vein embolisation: improvement of efficacy 
by microspheres addition

G. David1, L. Moine2, A. Dupuy1, D. Labarre2, P. Flaud3, G. Guiffant3, 
A. Laurent1; 
1Interventional Neuroradiology, APHP Hopital Lariboisière, Paris, France, 
2UMR 8612 CNRS, IFR 141, Faculté de Pharmacie, Université Paris-Sud 
11, Châtenay-Malabry, France, 3MSC UMR CNRS 7057, Université Paris 7 
Diderot, Paris, France.

Purpose: we developed a polymeric solution containing microspheres 
tailored to interact with the copolymer to form a cohesive plug and 
compared its in-vitro efficacy with the one of (i) a copolymer solution 
without microspheres and of (ii) a copolymer solution with microspheres 
having no interaction.
Materials/Methods: three solutions were prepared from acrylic copolymer 
solution and TiO2 in ethanol and containing: (A) no microspheres, (B) 10% 
v/v polystyrene microspheres and (C) 10% v/v tailored acrylic microspheres. 
Solution was manually injected until occlusion, with a maximum of 2 ml, 
through a 50 cm 5F catheter in an in vitro vein model (flow rate=0.6±0.1 
ml/s). Injections were repeated: n=7 for A and C; n=6 for B. Injection time was 
2.2±0.5 min. Parameters: percentage of flow rate reduction, solution leakage 
at the beginning of the injection, plug length, and yield (occlusion percentage/
injected volume).
Results: C gave 100±0% occlusion and was superior to A (73±28%, 
p=0.0044) and B (89±11%, p=0.0092). Leakage was lower for C than for A or 
B (p=0.0020). Plug length of C was significantly shorter (p=0.0011). Yield of C 
was significantly better than for A (p=0.0016) and B (p=0.0025).
Conclusion: the embolisation efficacy with a copolymer solution is 
drastically improved through the addition of dedicated calibrated 
microspheres having interactions with the copolymer and not through 
adddition of microspheres without interactions.

P-74
Radioembolisation of liver tumors: determinants of antitumor 

A. Alonso-Burgos1, M. Iñarrairaegui2, B. Sangro2, A. Martinez-
Cuesta1, M. L. Diaz1, J. I. Bilbao1; 
1Radiology, Clinica Universitaria de Navarra, Pamplona, Spain, 2Internal 
Medicine. Liver Unit, Clinica Universitaria de Navarra, Pamplona, Spain.

Purpose: antitumor effect of liver radioembolisation (RE) derives from 
beta-radiation emitted by Y90 labeled microspheres. The objective of 
this study was to identify factors that may affect its effect and improve 
to select candidates.
Materials/Methods: consecutive patients from 09/03-08/07 (follow-
up >3 months) were evaluated by RECIST criteria and change in sum of 
maximal diameters of target lesions was measured 3 months after RE (Δ 
SMD3). Increasing >5% in Δ SMD3 was „treatment failure“ (TF), and „tumor 
response“ (TR) was >20% decrease in Δ SMD3. Tumor delivered radiation 
dose (EDRT) was calculated using a modification of partition model. 
Statistical analysis studied differences between groups, frequencies and 
actuarial survival.
Results: 87 patients with hepatocellular carcinoma (41%), colorectal 
carcinoma (29%), neuroendocrine tumors (12%), and miscellaneous (18%) 
were studied. Patients with secondary tumors were strongly pretreated. 
Primary tumors usually received RE as first-line. 28% had TF. No-significant 
differences were observed between patients with TF or not in histology, 
tumor load, stage, basal liver function, previous chemotherapy, and 
activity administered. EDRT was lower in TF patients (113 Gy/152 Gy, 
p<0.05) and higher in TR patients (167 Gy/109 Gy, p<0.01). Median overall 
survival was 329d (CI 95% 262-395d); patients with disease control at 3 
months after RE survived longer (370d CI 95% 253-486d) than those with 
TF (170d CI 95% 112-227d) (p<0.005).
Conclusion: tumor growth arrest can be achieved in most patients with a 
variety of liver tumors treated by RE. It occurs independently of the total 
activity administered but related to the dose of EDRT. Disease control 
after RE is translated into survival improvement.
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P-75
Interventional radiological approach to the management of 
head and neck arteriovenous malformations

S. Karakose1, M. E. Ustun2, B. Ozer3, E. Ertekin1; 
1Radiology, Selcuk Univ. Meram Medical Fac., Konya, Turkey, 
2Neurosurgery, Selcuk Univ. Meram Medical Fac., Konya, Turkey, 3Head 
and Neck Surgery, Selcuk Univ. Meram Medical Fac., Konya, Turkey.

Purpose: the goal of this study is to present our experience of 
transarterial microcoil embolisation of arterioveneous malformations 
located at the head or face of the patients.
Materials/Methods: head or face AVM lesions in thirteen patients 
(aged between 21 and 54) were diagnosed by MR or CT angiography. 
Before intervention, all of the patients were examined by selective 
internal and external carotid artery angiography. In these patients, 
super selective coil embolisation and after the intervention 
control external carotid artery angiography were performed. After 
embolization, the patients were followed up by CT.
Results: patients‘ follow up ranged from 2 to 23 months with median 
of 11 months.11 of 13 cases underwent a single embolisation. The 
remaining 2 of them underwent a second embolisation procedure 
6 and 10 weeks after the first intervention. No major complication 
was seen. In 6 patients, transiend local pain in the face or head was 
observed for 2 to 5 days.
Conclusion: as the result of our study, fibrinated microcoil 
embolisation of head or face AVMs can be an effective method.

P-76
TACE with drug-eluting beads in the treatment of unresectable 
HCC: early and mid-term assessment of efficacy by nodules 
response rate

P. Nardis, F. Fanelli, F. M. Salvatori, M. Bezzi, A. Bruni, M. Allegritti, R. 
Passariello; 
Radiological Sciences, University of Rome, Rome, Italy.

Purpose: to report early- and mid-term results of TACE performed with 
drug-eluting Beads (DC-Beads) in the treatment of unresectable HCC 
evaluating nodules response rate and patients response rate.
Materials/Methods: thirty-two class A and B cirrhotics (21 male, 
11 female; age 46-82) with unresectable HCC received segmental 
chemoembolization using DC-Beads pre-loaded with 100 mg of Epirubicin. 
Fifty-three nodules ranging between 6 and 80 mm (mean 26.1 mm) were 
treated. Pseudocaspule was present in 17 nodules. Response rate was 
assessed by contrast-enhanced CT scan at 1, 3 and 6 months; nodules 
were classified according to the response rate: A: complete necrosis of the 
nodule; B: <30% of hypervascolar tissue; C: 30-50% hypervascular tissue; 
and D: > 50% hypervascular tissue. Patients’ response rate was based on 
EASL criteria.
Results: no major procedure-related complications were observed. At six-
months FU, 45.5% of nodules were in class A, 16% in class B, 13.5% in class 
C and 25.5% in class D. If only capsulated lesions are considered, groups 
A + B response were seen in 86.6% of cases. Following EASL criteria, 26% 
of patients showed complete response, 37% partial response, 11% stable 
disease and 11% progressive disease; Objective response (complete 
response + partial response) was observed in 63% of patients.
Conclusion: TACE performed with drug eluting beads seems to be a 
safe and promising technique in the treatment of unresectable HCC; 
analysis of nodules response rate suggests that best results are obtained 
in patients with single capsulated lesions.

P-77
Serology of TACE post-procedure recovery in patients treated 
for unresectable HCC

A. S. Gomes1, P. A. Monteleone1, J. W. Sayre, Ph.d1, R. W. Busuttil2; 
1Radiological Sciences, UCLA Medical Center, David Geffen 
School of Medicine, Los Angeles, CA, United States, 2Surgery, 
UCLA Medical Center, David Geffen School of Medicine, Los 
Angeles, CA, United States.

Purpose: the purpose of this study is to analyze the time course of 
changes in serology in 250 patients undergoing TACE for unresectable 
hepatocellular carcinoma using 3 different drug regimens.
Materials/Methods: TACE patients received one of three drug regimens: 
1) standard triple drug therapy with cisplatin, mitomycin and doxorubicin; 
2) doxorubicin loaded LC drug eluting beads; or 3) doxorubicin loaded 
LC drug eluting beads plus cisplatin and mitomycin. Each patient was 
categorized by Child’s Class, Okuda Stage, and CLIP score. Laboratory 
tests were drawn at baseline and during hospital recovery. An SPSS 
statistics package was used to analyze liver function test changes. Curves 
were established for each of the three drug regimens.
Results: statistically significant differences were found in the time course 
of liver serologic changes post TACE. For the standard triple drug regimen 
group analysis showed peak liver enzymes consistently occurred at 
2 days or 2.5 days post procedure, depending upon the enzyme test 
examined. Those patients receiving doxorubicin loaded LC drug eluting 
beads showed a flatter curve than those receiving standard triple drug 
therapies. Those patients receiving doxorubicin loaded LC drug eluting 
beads plus cisplatin and mitomycin showed an intermediate curve.
Conclusion: TACE post procedure serologic recovery consistently begins 
approximately 2.5 days from time of procedure in those patients receiving 
standard triple drug TACE. The use of doxorubicin loaded LC drug eluting 
beads results in a smaller increase in liver enzymes post TACE with the 
lowest enzyme rise occurring in patients receiving the doxorubicin 
loaded LC beads alone.

Experimental work in IR
P-78
Comparison of embolic behavior and absorption process 
between gelatin sponge microspheres and water-soluble 
polyvinyl alcohol (PVA) microspheres in pig liver model

Y. Shomura1, N. Tanigawa1, M. Shibutani2, T. Tokuda1, J. Terada1, S. 
Kariya1, H. Kojima1, A. Komemushi1, S. Sawada1; 
1Radiology, Kansai Medical University, Hirakata, Japan, 2Central Research Laboratory, 
The Nippon Synthetic Chemical Industry Co., Ltd, Ibaraki, Japan.

Purpose: to evaluate the embolic effect and absorption process of 
water-soluble PVA microspheres selectively administrated in hepatic 
artery of pigs in comparison with commercially available gelatin sponge 
microspheres (Gelpart).
Materials/Methods: we specially made water soluble PVA microspheres 
with different embolisation characteristics. Dissolving property of these 
microspheres was regulated by adjusting saponification value (SV), which 
was determined by means of saponification reaction in suspension state 
of polyvinyl acetate. Chemical and physical properties of the obtained PVA 
are: polymerization degree 300, SV 99.1 or 99.5%, diameter 105 to 212 μm 
or 212 to 300 μm. One gram of sterilized the PVA (electron beam irradiation 
of 25 Gy) in 5 ml of contrast medium was administrated selectively into 
the pig‘s segmental hepatic artery. Periodical angiographic control and 
pathological examination evaluating PVA absorption process was made 
and compared to those of gelatin sponge microspheres (Gelpart).
Results: angiographic control showed variable embolisation time 
depending upon SV and particle diameter. Comparative arterial occlusion to 
Gelpart was observed using PVA with 99.5%, diameter 212 to 300 μm. On 
pathological examination 2 months after embolization, residual PVA was not 
observed at the target site after angiographic revascularization. Gelpart also 
showed temporary embolisation, but residual gelatin fragment was noted 
pathologically even after angiographic revascularization.
Conclusion: water-soluble PVA particles of different saponification 
values achieve variable temporary arterial occlusion with excellent wash 
out properties after embolisation.
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P-79
In vivo monitoring of magnetically labeled mesenchymal stem 
cells intravascularly administered in rat acute renal failure

J. Sun, G. Teng; 
Department of Radiology, Zhong-Da Hospital, Southeast University, 
Nanjing, China.

Purpose: to evaluate in vivo tracking of magnetically labeled bone 
marrow mesenchymal stem cells (MSCs) intravascularly administered 
in a rat model of acute renal failure (ARF) for cellular therapy using a 
1.5 T MRI system.
Materials/Methods: Fe2O3-PLL nanoparticles labeled and unlabeled 
MSCs were injected into the abdominal aortas of each 12 ARF rats 
by transcatheterization, while phosphate-buffered saline (PBS) was 
injected in 12 control rats. MR images of kidneys were obtained before 
injection of MSCs, and 1 h and 1, 2, and 4 days after injection. MR imaging 
findings were correlated with the distribution of transplanted MSCs. 
The kidney injury was histologically evaluated, and the expression of 
proliferating cell nuclear antigen (PCNA) protein was examined. The 
renal function was estimated by quantitative analysis.
Results: in the rat model of ARF, the Fe2O3-PLL labeled MSCs 
produced loss of signal intensity in outer zone of both renal cortex 
on T2*-weighted MR images, which was visible up to 4 days after 
transplantation. Labeled MSCs were detected in glomerular capillaries 
by histological examinations, the corresponding areas where signal 
intensity decreased in MR images. Compared to the control group, 
the ARF rats in groups with MSCs injection had less renal injury, more 
enhanced tubular cell proliferation and better renal function.
Conclusion: MR imaging visualizes the intravascularly administered 
MSCs in vivo that promoted the recovery of ARF, which may have much 
more potential values on the investigation of the engraftment of stem 
cells and mechanisms of its therapeutic efficacy in the renal diseases.

P-80
Therapy of transcatheter hepatic arterial chemoembolization 
plus endostatin on VX2 liver tumor

G. Deng; 
Radiology of Zhong-Da Hospital, Southeast University, Nanjing, China.

Purpose: to exam the efficacy of Endostar arterially administrated 
with TACE on liver tumor and function CT for quantitative 
measurements of the results.
Materials/Methods: thirty rabbits bearing VX2 hepatic tumor were 
randomly, equally distributed into three groups. TACE plus Endostar 
Group: treated Endostar simultaneously arterially administrated with 
TACE, TACE alone, and control group with saline injection. Routine 
CT scan was performed before treatment, and CT perfusion imaging 
was performed 2 weeks after therapy with measurement of blood 
flow (BF), blood volume (BV) and permeability-surface area products 
(PS). The volume, growth rate and longest distance (LD) of the tumor 
were assessed based on the CT findings. Immunohistochemical 
biomarkers of MVD and VEGF expression of tumor.
Results: the volume, growth rate and longest distance of the tumor 
at 2 weeks after treatment were significantly lower in rabbits with 
TACE plus Endostar and TACE alone than that in control group 
(P<0.01). Compared TACE plus Endostar group to the TACE alone or 
control group, BF, BV and PS were significantly higher (P<0.05), while 
MVD and VEGF expression were significantly less (P<0.01). The BF, 
BV, and PS were positively correlated with the MVD and VEGF in the 
group with TACE plus Endostar (P<0.05), with no correlation in the 
groups with TACE alone and the control groups (P>0.05).
Conclusion: the combination therapy of TACE and Endostar arterially 
administrated inhibits the angiogenesis related to liver tumor. 
Perfusion CT may reflect the function status of microvessels in the 
tumor but not the nonfunctional immature new vessels.

P-81
Soluble gelatin sponge particles and their dynamics in 
transcatheter arterial embolization

I. Takasaka, N. Kawai, H. Minamiguchi, M. Nakai, H. Tanihata, K. 
Nakata, M. Sato; 
Wakayama Medical University, Wakayama, Japan.

Purpose: insoluble gelatin sponge particles as embolic materials for 
transcatheter hepatic arterial embolization (THAE) have been used. The 
difficulties of repeated THAE for recurrent hepatocellular carcinoma are 
often encountered in development of the collaterals. Soluble gelatin 
sponge particles are expected to reduce the development of the 
collaterals. We prepared soluble gelatin sponge particles whose bridge 
intensity can be modulated by heat. When THAE was performed with 
these materials using swine, the embolic term were explored.
Materials/Methods: in vitro, soluble gelatin sponge particles whose 
heat bridges were modulated at the temperature of 110°C, 120°C, 
125°C, 130°C and 135°C were prepared. The solubilisation times of these 
materials in saline were observed. Angiography after THAE using soluble 
gelatin particles was performed to check the ability of dissolution_Group 
1: molecular volume of 50 kDa, heat-bridge at 135°C; Group 2: molecular 
volume of 100 kDa, heat-bridge at 125°C; Group 3: molecular volume of 
100 kDa, heat-bridge at 130°C; Group 4: molecular volume of 100 kDa, 
heat-bridge at 135°C; Control group: insoluble gelatin sponge particles.
Results: in vitro, dissolution time of groups 1, 2, 3, 4, was 2, 2, 4, 10 days, 
respectively. In vivo of THAE using swine, angiography shows that the 
recanalization of the occluded hepatic artery was observed the following 
day, the following day and 2 days after in groups 1, 2 and 3, respectively.
Conclusion: soluble gelatin sponge particles of groups 1, 2 and 3 are 
expected to reduce the collaterals and to preserve the original diameter 
of hepatic artery.

P-82
Basic investigation to assess the embolic effects of gelpart and 
to bind Cisplatin with gelpart

N. Nitta1, S. Ohta1, A. Sonoda1, A. Seko1, Y. Miyagawa1, T. Tanaka1, M. 
Takahashi1, K. Murata1, T. Sakamoto2, Y. Tabata3; 
1Radiology, Shiga University of Medical Science, Otsu, Japan, 
2Radiology, Kohka General Hospital, Kohka, Japan, 3Biomaterials, Kyoto 
University, Kyoto, Japan.

Purpose: to investigate the embolic effects of Gelpart and determine 
optimal conditions for binding Cisplatin with Gelpart and confirm 
Cisplatin-eluting events in vivo.
Materials/Methods: in Japan, Gelpart (Nippon Kayaku, Japan) is commercially 
available as an embolic agent made of gelatin for hepatocellular carcinoma. (1) 
Embolization: The renal arteries of two rabbits were embolized using 1mg of 
Gelpart. (2) Concentration: The concentrations (0.1, 0.3, and 1.0 mg/ml) of Cisplatin 
were immersed at 37°C for one hour with Gelpart. (3) Temperature: Gelpart was 
immersed in 1.0 mg/ml of Cisplatin at 3 different temperatures (4, 37, and 60°C) for 
one hour. (4) Immersion time: Gelpart was immersed in 1.0 mg/ml of Cisplatin at 
37°C for 4 different time durations (20minutes, 1, 3, and 9 hours). (5) In vivo release 
test: 150 mg of Cisplatin-conjugated Gelpart (Cisplatin 30 mg/g) was implanted 
subcutaneously in three rabbits. The platinum concentrations (Pt) were then 
measured (1, 2, 4, 7, 10, 15, and 20 days after implantation).
Results: (1) All cases showed large, poorly-enhanced areas. In the 
histopathological specimens, it was observed that immediately after 
embolization, the particles reached the interlobar arteries. (2) Pt of 
Gelpart increased as Cisplatin concentrations increased. Pt increased as 
the temperature of Cisplatin rose. Pt increased as immersion durations 
increased. (3) Pt (μg/g) of blood up to 4 days were 0.14-0.16. Platinum in 
the blood could not be measured after 7 days.
Conclusion: we confirmed an embolization effect and degradation time 
of Gelpart. The optimal conditions to bind cisplatin with Gelpart were to 
immerse Gelpart in a high concentration of Cisplatin (1 mg/ml) at high 
temperature (60°C) for a long period of time (9hours). The in vivo release 
test of Cisplatin could be measured up to 4 days.
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P-83
Experimental study of transformation behavior of 
superabsorbent polymer microsphere (SAP-MS): observation 
with monochromatic X-ray imaging

D. Tanimoto1, A. Yamamoto1, S. Imai1, M. Kobatake1, K. Umetani2, K. 
Osuga3, T. Sone1, K. Ito1; 
1Radiology, Kawasaki Medical School, Kurashiki, Japan, 2Japan Synchrotron 
Radiation Reseach Institute, Sayo, Japan, 3Diagnostic and Interventional 
Radiology, Osaka University Graduate School of Medicine, Suita, Japan.

Purpose: we evaluated intravascular transformation behavior and 
expansion rate of superabsorbent polymer microsphere (SAP-MS) in vivo 
quantitatively with monochromatic X-ray imaging examined at SPring-8 
(the world‘s largest third-generation synchrotron radiation facility).
Materials/Methods: we used three kinds of SAP-MS (particle diameter 100-150 
μm) mixture as embolic spherical particles, SAP-MS(H) absorbed with ionic contrast 
media (Hexabrix320®), SAP-MS(V) absorbed with non-ionic contrast media 
(Visipaque 270®), SAP-MS(S) absorbed with 0.9% sodium saline, and performed 
transcatheter arterial embolization (TAE) for rabbit auricular arteries. Initial volume 
of SAP-MS particles immediately after TAE and their final volume 10 minutes after 
TAE in the vessels were measured on monochromatic X-ray images.
Results: intravascular behavior of SAP-MS particles was clearly observed in real 
time at monochromatic X-ray imaging. Averaged final volumes of SAP-MS(H) were 
significantly larger than averaged initial volumes (4.34×107μm3 vs 1.25×107μm3; 
p<.0001, expansion rate=3.472). Averaged final volumes of SAP-MS(V) were 
also significantly larger than their averaged initial volumes (9.61×107μm3 vs 
7.86×107μm3; p=.0035, expansion rate=1.223). There was no significant difference 
between averaged final volume (6.23×107μm3) and averaged initial volumes 
(5.87×107μm3) of SAP-MS(S) (p=0.9796, expansion rate=1.060).
Conclusion: intravascular transformation behavior of SAP-MS particles 
was successfully observed with in vivo monochromatic X-ray imaging. SAP-
MS(H) showed the highest expansion rate in three materials. Our results 
suggest that SAP-MS(H), which first travels distally to reach small arteries, 
and then expands to adapt to the vessel lumen, is an effective particle as an 
embolic agent, causing stable embolization without recanalization.

P-84
CT-guided VX-2 tumor implantation in rabbit kidneys: evaluation 
of feasibility and procedure-associated problems

S. C. A. Herber1, K. Trappe2, C. Winkel2, J. Schneider2, C. Düber2, M. B. 
Pitton2; 
1Radiology, Katholisches Klinikum Koblenz, Koblenz, Germany, 
2Radiology, University of Mainz, Mainz, Germany.

Purpose: to evaluate the feasibility and safety of CT-guided implantation 
of VX-2 tumors into the rabbit kidney for establishing a tumor model.
Materials/Methods: VX-2 tumor tissue was implanted in both kidneys 
(n=21) or into the left kidney (n=40). Tumor growth was controlled 
with native and contrast-enhanced Multislice-CT and MRI (T2w-HASTE 
sequence; T1-TSE-FS, T2-TSE). Data were acquired to determine tumor 
location, tumor size, and type of tumor growth as well as the time needed 
for implantation, periinterventional complications, and the evaluation of 
laboratory controls.
Results: tumor growth was induced in 35/61 (57.4%) kidneys after CT-guided 
puncture. In 75% of the cases, the point of tumor implantation and the 
location of tumor growth agreed. MRI and multi-slice CT did not differ in terms 
of sensitivity (0.87 vs. 0.87) and specificity (0.9 vs. 0.83) to correctly evaluate 
the implanted tumors. Mean time for positive proof of tumor was 16.2±7.4 
days (8-31); the mean tumor size was 16±8 mm. Tumor growth was classified 
intraparenchymal, exophytic, extrarenal, or mixed in 22/61, 5/61, 2/61, and 
13/61 cases, respectively. Tumor growth was found along the needle tract 
in 11/61 (18.0) of the procedures. In 3 cases, the intestine was injured by the 
puncture needle. In one case each a hematuria and a urinoma were found.
Conclusion: CT-guided implantation of VX-2 tumors in the rabbit kidney 
is technically feasible and after initial experience was a safe method. The 
large number of needle tract metastases was unsatisfactory and the only 
moderate frequency of tumor growth after CT-guided implantation.

P-85
Development of an anticancer compound allowing magnet-
controlled delivery: experimental study using Resovist and Cisplatin

N. Nitta1, A. Sonoda1, S. Ohta1, A. Seko1, Y. Miyagawa1, M. Takahashi1, 
K. Murata1, S. Takamatsu2, O. Matsui2, I. Nagano3; 
1Radiology, Shiga University of Medical Science, Otsu, Japan, 2Radiology, 
Kanazawa University Gratuate school of Medical Science, Kanazawa, 
Japan, 3Faculty of Engineering, Kanazawa University, Kanazawa, Japan.

Purpose: this study‘s purpose was to develop a new compound enabling the 
accumulation of a magnetic substance at tumor sites and ablation of tumors with 
electromagnetic waves as well as sustaining the release of anticancer drugs.
Materials/Methods: 1) Cisplatin (Cis) was immersed in Resovist (1:1) and incubated 
seven days. The solution was dialyzed seven more days to separate unbound Cis, 
producing a Resovist/Cis (Reso-cis) compound. 2) The temperature elevation of 
Reso-cis (5 ml) was measured. 3) Reso-cis (5 ml) was placed in a dialysis bag and 
shaken 60 times in 10 ml of serum at 37°C. The Pt concentration in the serum was 
measured by atomic absorption. 4) A neodymium magnet (0.3 T) was implanted in 
the subcutaneous tissue of the abdominal walls of three (total of six rats) randomly 
selected rats (magnet and no magnet models). Seven days after implantation, 
Resovist (1 ml) was intraperitoneally administered in all rats. Four days later, the 
peritoneum and rectus abdominis muscle were extracted. Iron accumulation was 
compared by iron-staining. 5) Cis (31.06 μg/ml: Cis), and Reso-cis (0.479 mg/ml: iron 
and 31.06 μg/ml: Cis) were placed into five wells each. Cells were cultured for 72 
hours. Cell number in each well was counted under microscopy.
Results: 1) A 0.479 mg/ml of iron and 31.06 μg/ml of cisplatin compound were 
produced. 2) The temperature was initially 18.7°C and was elevated linearly to 
22.3°C 60 seconds later. 3) The Pt concentrations of 30 minutes, 1 hour, 3, 6, 12, 
and 24 hours later were 68.87±8.57, 143.07±45.67, 207.75±41.09, 302.88±36.67, 
457.36±19.68, and 479.81±16.5 μg/ml, respectively. A time-dependent increase 
in cisplatin release was observed. 4) Iron-staining revealed iron accumulation 
and infiltration of inflammatory cells on the peritoneum (magnet models). 5) 
Cell proliferation was suppressed by Reso-cis (p< 0.01).
Conclusion: we successfully constructed an anticancer compound 
allowing magnet-controlled delivery.

P-86
Caval filtration with a new optional Convertible® filter: 
experimental study

A. F. Le Blanche1, M. Bonneau2, P. Reynaud3; 
1Radiology and Medical Imaging, Hôpital Nord, Amiens Cedex 01, France, 
2Centre de Recherche en Imagerie d‘Intervention, Jouy-en-Josas, France, 
3Pneumology, Hôpital Européen Georges Pompidou, Paris, France.

Purpose: 1. to evaluate the new optional Convertible® caval filter the wire 
cone of which may be opened when filtration is no longer mandatory. 
2. To convert upside down filter placement. 3. To improve wire retaining 
cylinder.
Materials/Methods: the study was conducted in accordance with 
European rules for animal care in 49 sheep (55±5 kg). 1. Convertible® was 
implanted in 12 sheep and surgically checked after 1 (n=3), 3 (n=3), and 
6 months (n=6). Conversion steps were: (a) hook capture by snare, (b) 
hook cover by sheath advancement against the wire retaining cylinder, 
(c) hook pulling. 2. Conversion was performed just after placement in 21 
sheep, followed by check the same day (n=6), after 2 (n=3), 4 (n=3), 6 (n=3) 
weeks, and 6 months (n=6); 3. Convertible® was implanted in 8 sheep, 
converted after one month, and checked at 6. Upside down placement 
was performed. Hook capture was scored. Endothelialisation of lateral 
stabilizers, cone wires, and presence of thrombus were notified.
Results: filter implantation was easy, safe and accurate via jugular 
or femoral veins. Neither migration nor thrombosis occurred. 
Endothelialisation of stabilisers was total after 6 months. The larger the 
caval diameter, the easier the conversion. Upside down positioned filters 
were converted. The wire retaining cylinder was improved to obtain 100% 
removal. Balloon was inflated inside the opened filter in 12/20 cases to 
achieve conversion.
Conclusion: the Convertible® filter is safe and easy to place in accurate 
position. The wire cone is reliably convertible, sometimes with balloon 
assistance.
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P-87
Intratumoral suicide gene delivery to hepatocellular carcinoma 
in living rats: PET imaging for non-invasive assessment of suicide 
gene expression

M. A. A. J. van den Bosch1, L. Higgins2, A. Singh3, J. K. Willmann3, 
R. Paulmurugan3, G. Hwang2, R. H. Katzenberg2, N. Kothary2, S. S. 
Gambhir3, L. V. Hofmann2; 
1Interventional Radiology, The Netherlands Cancer Institute, 
Amsterdam, Netherlands, 2Interventional Radiology, Stanford University 
Medical Center, Stanford, CA, United States, 3Molecular Imaging, 
Stanford University Medical Center, Stanford, CA, United States.

Purpose: to assess suicide gene expression in hepatocellular carcinoma 
(HCC) with positron emission tomography (PET) after intratumoral 
injection in rats.
Materials/Methods: rats (n=10) with a solitary HCC in the left lobe of the 
liver underwent intratumoral injection of 1×109 pfu of adenovirus carrying 
cytomegalovirus promoter driven herpes simplex virus type I mutant thymidine 
kinase (Ad-CMV-HSV1-sr39tk) as both PET reporter gene and therapeutic 
suicide gene. The day prior to intervention, [18F]-FDG MicroPET images were 
performed to assess tumor size and location in each rat. On days 1, 2, 3, and 4 post-
intervention additional [18F]-FHBG MicroPET images were obtained to quantify 
sr39tk expression in HCC and surrounding liver parenchyma in each rat.
Results: diagnostic [18F]-FDG PET imaging confirmed a solitary tumor 
with a mean size of 4 mm (range 3-6 mm) in the left lobe of each rat. 
Direct intratumoral injection of Ad-CMV-HSV1-sr39tk was successfully 
performed in all rats (100%). [18F]-FHBG PET imaging post-intervention 
revealed significantly increased transgene expression in the tumor with 
a mean intratumoral PET signal of 0.13% ID/g (day 1), 0.17% ID/g (day 2), 
0.11% ID/g (day 3), and 0.06% ID/g (day 4), compared to a constant mean 
liver parenchyma background PET signal of 0.04% ID/g (day 1), 0.05% ID/g 
(day 2), 0.06% ID/g (day 3), and 0.04% ID/g (day 4), p<0.05.
Conclusion: [18F]-FHBG PET can be used for non-invasive quantification of 
sr39tk transgene expression in HCC after intratumoral injection. The highest 
level of transgene expression was measured at day 2 post intervention.

P-88
Small diameter vascular grafts in an ovine carotid artery model

D. Pavcnik1, B. Uchida1, F. S. Keller1, G. Landry1, J. Obermiller2, J. Rosch1; 
1Dotter Interventional Institute, Portland, OR, United States, 2Cook 
Biotech, West Lafayette, IN, United States.

Purpose: the purpose of this study was to investigate the use of 
small intestinal submucosa (SIS) as a small diameter vascular conduit 
interposition graft in an ovine carotid artery.
Materials/Methods: eleven female sheep were used for the in vivo 
testing. Conduits of 10 cm long and 6 mm diameter were fashioned 
from SIS for use as small diameter vascular grafts (STVG) that were 
interposed into both carotid arteries using a standard surgical end-
to-end anastomosis. Angiograms were performed at 1 week, 1 
month, and 3 months after surgery to monitor graft patency. Animals 
began Coumadin therapy 14 days prior to the graft implantation at 
25 mg/day to achieve a therapeutic international normalized ratio 
(INR) of 2.0 and were kept on this dose for a month.
Results: interposition of the 21 STVGs was successful in all animals. 
At final follow up at 1-3 months, the STVGs patency of was 52.3% and 
47.7% grafts were occluded. In eleven patent STVGs, 3 aneurysms 
and two moderate stenosis were found.
Conclusion: the SIS small diameter vascular grafts exhibits only 
limited integrity and patency up to 3 months. More research work 
is necessary for SIS STVG to become clinically useful. One of the 
options could be covering of the graft with endothelial cells by 
bioengineering methods.

P-89
Hybrid cryo- and radiofrequency ablation system with internal 
gas-cooled probe for tumor ablation: results of an ex-vivo 
application study

H. Rempp1, M. Voigtländer2, S. Kempf1, A. Neugebauer2, S. Clasen1, C. 
Schraml1, C. Claussen1, N. S. Goldberg3, M. Enderle2, P. L. Pereira1; 
1University Hospital of Tübingen, Tübingen, Germany, 2ERBE 
Elektromedizin GmbH, Tübingen, Germany, 3Beth Israel Deaconess 
Medical Center, Boston, MA, United States.

Purpose: a hybrid cryoablation and radiofrequency was developed to 
overcome tissue desiccation limiting the energy transfer of conventional 
radiofrequency systems. The objective of this study was to define optimal 
parameters to obtain large coagulation.
Materials/Methods: An internally CO2-cooled hybrid cryo- and bipolar 
radiofrequency probe was tested in an ex-vivo bovine liver model. 
Electric power, pressure of the gas used for cooling, and duration of the 
power application were varied independently. Short and long axes of the 
resulting white coagulation zone were macroscopically assessed. Electric 
parameters and duration of efficient ablation were recorded. Results were 
analysed with a multiple linear regression (MLR) analysis.
Results: a total of 480 ablations were performed with a 15 G bipolar 
hybrid applicator. Optimal parameter settings could be identified with 
electric power of 48 W and a continuous cooling with 600 psi gas pressure 
for 15 minutes application time. A short axis of the resulting necrosis of 
44±1 mm and a long axis of 58±4 mm could be reached. The MLR model 
explains 76% of the variance of the experimental data and shows that 
interaction of high power output (48 W) and high gas pressures (600 psi) 
lead to an optimal ablation result.
Conclusion: MLR analysis indicates a clear benefit of the new hybrid 
technology offering of a promising tool for thermal ablation. Ex-vivo 
results may indicate a time saving for single needle procedures and a 
lower risk of tissue desiccation adjacent to the probe, enabling larger 
ablation volumes.

P-90
Reduced neointima formation in RAGE-knockout mice after 
microvascular denudation

B. Wiesinger, R. Bantleon, R. Kehlbach, N. Schwenzer, J. Wiskirchen; 
Radiology, University Hospital Tübingen, Tübingen, Germany.

Purpose: to evaluate in vivo the role of receptor for advanced 
glycated end products (RAGE) in the development of restenosis/
neointimal proliferation in RAGE deficient knockout mice as 
compared to wildtype mice in an animal model.
Materials/Methods: 16 wildtype and 15 RAGE deficient mice 
underwent microvascular denudation performed via a 0.010” ACS 
Hi-Torque Approach guidewire advanced 3 times from the femoral 
arterial vessel entry site to the aortic bifurcation under general 
anaesthesia with xylazinhydrochloride and ketaminhydrochloride. 
The contralateral arteries underwent a sham operation and served 
as controls. 4 weeks after the intervention, all animals were sacrificed 
and the paraformaldehyde fixed specimens of the femoral artery were 
analysed with hematoxylin-eosin staining and immunohistologically 
with alpha-actin-, Ki-67 Proliferation marker- and von Willebrandt 
factor staining.
Results: 4 weeks after denudation wildtype-mice showed a 59.6% 
loss of luminal area as compared as compared to a loss of 14.9% of 
luminal area in RAGE deficient mice (Sham 0% loss). The luminal area 
was 26.4 µm2 in the Sham group versus 20.1 µm2 (wildtype mice) 
and 42.9 µm2 in RAGE deficient mice. The Neointima was 18.2 µm2 
(wildtype mice) as compared to only 84 µm2 in the RAGE group.
Conclusion: RAGE could be shown to play a considerable role in the 
formation of neointima leading to restenosis after vascular injury as 
after stenting of peripheral vessels.
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P-91
Stent with variable radial force sections for the treatment of the 
carotid stenosis: animal study

A. Laborda1, T. Higuera1, J. Gomez-Arrue1, A. Perez1, C. Serrano1, A. 
Viloria1, M. Maynar2, M. A. De Gregorio1; 
1GITMI, Zaragoza, Spain, 2Instituto de Diagnostico y Terapeutica 
Minimamente Invasiva, Santa Cruz de Tenerife, Spain.

Purpose: to compare the efficiency of opening of a conventional stent 
(CS) with uniform radial force along its length, with a prototype stent (PS) 
with nearly double radial force in the middle third in a swine model of 
carotid stenosis, avoiding angioplasty.
Materials/Methods: 10 carotid stents (5 Acculink and 5 prototypes) were 
deployed in 10 swine with significant surgical stenosis in both carotid 
arteries. One of the arteries was stented and the other was used as a 
stenotic control. The animals were followed-up for 21 days, evaluating 
stenosis percentage, diameter of carotid and radial compression 
percentage (RCP). Histological studies were also performed. Data was 
statistically analyzed.
Results: concerning immediate opening, there were not significant 
differences between both stents. Delayed opening of the stents (21 
days) left a residual stenosis of 29.5% for CS and 2.1% for PS (p<0.01). 
From an average stenotic diameter 0.28 cm, stenosis diameter 7 days 
after deployment of the CS and PS were of 0.30 and 0.39 cm, respectively 
(p<0.05), and on day 21, of 0.31 and 0.42 cm, respectively (p<0.01). On 
immediate opening, RCP was of 20.3% in CS and 4.8% in PS (p<0.05), and 
15.8% in CS and 0.2% in PS (p<0.01) on delayed opening. No differences 
were found in the histological study.
Conclusion: on this animal model, there were significant differences in 
opening between both stents. The PS left less residual stenosis and kept 
wider carotid diameter. PS were less compressed in the stenotic area 
than CS. There were no histological repercussions due to the radial force 
increase. More studies on this topic should be done.

P-92
Transarterial hepatic embolization (TAE) using gelatin 
microspheres and tirapazamine: in vivo fundamental study 
using rabbits

N. Nitta1, A. Sonoda1, S. Ohta1, A. Seko1, Y. Miyagawa1, T. Tanaka1, M. 
Takahashi1, K. Murata1, T. Sakamoto2; 
1Radiology, Shiga University of Medical Science, Otsu, Japan, 
2Radiology, Kohka General Hospital, Kohka, Japan.

Purpose: to assess the anticancer effects of TAE using gelatin microspheres 
(GMSs) and tirapazamine on VX2 liver tumors in rabbits.
Materials/Methods: tirapazamine (SRI international, CA, USA) is an 
experimental anticancer drug that is activated to a toxic radical only at 
very low levels of oxygen (hypoxia). Tirapazamine is activated to its toxic 
form preferentially in the hypoxic areas of solid tumors. Nine rabbits were 
divided into three groups: TAE using GMSs and tirapazamine (GMSs-Tira-
TAE group), TAE using GMSs only (GMSs-TAE group), and transarterial 
infusion of saline (untreated control group). After analyzing the tumor 
volumes on MRI, TAE and infusion into proper hepatic arteries were 
conducted. After seven days, tumor volumes were analyzed on MRI, and 
the relative tumor growth rate was calculated. The volume of infused 
GMSs was 1 mg/kg, and the dose of tirapazamine was 40-120 mg/kg. 
Tirapazamine was injected intra-peritoneally after TAE.
Results: the relative tumor growth rates (%) of GMSs-Tira-TAE, GMSs-
TAE, and untreated control groups were 182.59±83.01, 329.87±109.73, 
and 470.37±96.81, respectively. Significant differences were observed 
between GMSs-TAE and untreated groups and between GMSs-Tira-TAE 
and untreated groups (P<0.05). Significant differences were not observed 
between the GMSs-TAE and GMSs-Tira-TAE groups (P=0.25), but the 
relative tumor growth rates of the GMSs-Tira-TAE group showed the 
smallest growth rates of three groups.
Conclusion: a sufficient anticancer effect of GMSs-Tira-TAE was confirmed. 
We demonstrated that the anticancer effect of GMSs-Tira-TAE was more 
effective than GMSs-TAE.

P-93
Closed renal circuit for ethanol embolization: an experimental 
study in a pig model

T. Ueda, S. Onozawa, S. Murata, T. Mine, H. Yamaguchi, H. Tajima; 
Nippon Medical School, Tokyo, Japan.

Purpose: to assess the efficacy of transcatheter arterial embolization 
with closed renal circuit (TAE-CRC) using the histological study.
Materials/Methods: 14 male pigs were used and divided into two 
groups: TAE-CRC and TAE. In the TAE-CRC group, the renal artery 
and vein were occluded with balloon catheters and in the TAE group 
only the renal artery was occluded. An emulsion of absolute ethanol 
(0.5 mL/kg body weight) and iodized oil (emulsion ratio: 4:1) was 
injected via the renal artery in both groups. In the TAE-CRC group, 
we aspirated the blood containing the emulsion via the renal vein 
during arterial infusion. We measured the ethanol concentrations 
of the systemic circulation. 4 days after embolization, the kidneys in 
both groups were removed and histopathological examination was 
performed and compared.
Results: the mean systemic ethanol concentration was less than 
0.1 mg/L in the TAE-CRC group and 0.28 (SD: 0.15) mg/L in the TAE 
group (P<0.002). In both groups, about 90% of the kidney was shown 
histopathologically to have undergone coagulation necrosis (no 
significant difference). The frequency of venous thrombus formation 
was significantly lower (P<0.001) in the TAE-CRC group.
Conclusion: TAE-CRC reduces ethanol leakage to the systemic 
circulation without a decrease in embolization effect, and it also 
reduces the likelihood of venous thrombus formation.

Fibroids intervention
P-94
Angiographic classification of fibroids and its significance to 
therapeutic embolization strategy

J. Wang; 
Dept of IVR/First Clinical Medical School, Jiangsu Province Hospital/
Nanjing Medical University, Nanjing, China.

Purpose: to analyze the vascular manifestations of uterine myomata, 
to offer a proposal for the angiographic classification of fibroids, and to 
discuss its practical significance to uterine artery embolization.
Materials/Methods: 126 patients with fibroids, aged from 21 to 53 years 
old, 39 years on average, were performed uterine artery embolization 
with dextran microspheres. After bilateral hypogastric and uterine 
arteriography, the angiographic manifestations were studied to determine 
the bilateral uterine arterial blood supply and its feeding proportion to the 
uterus and myomata, respectively. The anastomoses of bilateral uterine 
artery and ovarian parenchymal stain were also evaluated.
Results: according to the different feeding proportion to the uterine 
leiomyomata by bilateral uterine arteries, the fibroids could be divided 
into three types: unilateral, predominantly unilateral, and evenly bilateral 
supplying type. The constitution ratio of these three types was 7.2, 83.3, and 
9.5%, respectively, in the patients, of which the predominantly unilateral type 
is the majority occupying 83.3%. It was also found that obvious anastomoses 
between the bilateral uterine arteries were in 13, and accessory uterine artery 
in 5 cases. In addition, the ovarian branches of uterine artery and ovarian 
stain were revealed in 38 patients, of which the ipsilateral ovarian artery was 
retrogradely filled through ovarian anastomoses in 11 (8.7%) cases.
Conclusion: the individualized strategy of uterine artery embolization 
should be advocated, and according to this angiographic classification, 
the distal microsphere embolization have to be reasonably tailored in 
proportion to the concrete blood feeding ratio to the uterine fibroids by 
each side.
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P-95
Percutaneous ultrasound-guided radiofrequency thermal 
ablation of medium-sized fibroids: a feasibility study

C. Recaldini1, G. Carrafiello1, D. Laganà1, F. Graci1, F. Ghezzi2, C. Fugazzola1; 
1Radiology, University of Insubria, Varese, Italy, 2Obstetrics and 
Gynecology, University of Insubria, Varese, Italy.

Purpose: to assess the feasibility and safety of percutaneous 
radiofrequency thermal ablation (RFA) under ultrasound guidance as 
unique procedure for symptomatic uterine myomas.
Materials/Methods: nine premenopausal women with symptomatic 
submucosal or intramural uterine myomas underwent percutaneous 
RFA under suprapubic ultrasound guidance. Symptom improvements, 
diameter and volume reduction were measured every 3 months.
Results: the myomas were located anteriorly and submucosal in 1/9 
patients, intramural in the other 8/9, (posteriorly in 2, anteriorly in 1, 
fundally in 3 and on the left side in 2). Patients suffered from pelvic 
pain (7/9) and/or menhorragia (6/9). The median baseline diameter 
and volume were 4.9 cm and 62.57 cm3, respectively (range: 4.4-8 
cm; 44.58-94.50 cm3). The mean follow-up was 9 months (range 3-12 
months). At the follow-up, the median fibroid diameter was 2.3 cm 
(range 1.20-3.2 cm), the median fibroid volume was 8.97 cm3 (range 
0.90-18.81 cm3). The median pre-operative symptom score was 47.2 
(31.8-67.30), while the median health-related quality-of-life (QOL) 
score was 63.92 (37.20-86.00). The medium symptom score during the 
follow-up was 5.15 (0-26), while the QOL was 96.2 (range 86.30-100). 
Seven out of nine patients were symptom-free at the last follow-up.
Conclusion: percutaneous ultrasound-guided RFA alone is a feasible 
and efficient procedure in the treatment of medium-sized uterine 
myomas.

P-96
A strategy for follow-up and re-intervention in cases of unilateral 
technical failure of UAE

P. Crowe, J. S. Freedman; 
Radiology, Birmingham Heartlands Hospital, Birmingham, United Kingdom.

Purpose: most conventional techniques employed in uterine 
artery embolization involve embolization of both uterine arteries. 
Cases of unilateral technical failure of uterine artery catheterization 
occasionally occur. Our study reviews the follow-up of these cases, 
the treatment strategies employed and their clinical outcomes.
Materials/Methods: we reviewed our case series of 196 UAE 
procedures conducted between 2002 and 2007. Six cases of unilateral 
technical failure of UAE were identified. Our follow-up strategy 
involved early (3 month) imaging with Gadolinium enhanced MRI 
and Doppler-US scanning. The follow-up imaging of these patients 
was reviewed and the results of re-intervention were assessed.
Results: one case of technical failure of UAE was due to dissection 
of the right uterine artery. Early follow-up showed successful 
devascularization of the uterine fibroids and no further treatment was 
required. Two patients showed partial devascularization but reported 
improvement in symptoms and declined further intervention. 
Three patients reported ongoing symptoms and showed persistent 
perfusion via the remaining uterine artery and underwent repeat 
UAE, two of which were successful. In the remaining case, the original 
anatomical variant persisted with no compensatory hypertrophy of 
the artery. Repeat UAE was unsuccessful.
Conclusions: our strategy involved early (3 month) re-imaging with 
Gadolinium enhanced MRI and Doppler-US with re-intervention 
when necessary. Five of our six technical failures had a satisfactory 
clinical outcome.

Genitourinary intervention
P-97
Efficacy of angiographic management of renal vascular injury

R. Corso1, C. Migliorisi2, R. Vercelli1, A. Rampoldi1; 
1Interventional Radiology, Niguarda Hospital, Milan, Italy, 2Radiology, 
University of Milano-Bicocca, Milan, Italy.

Purpose: to assess the efficacy of emergency angiography in the 
management of injured patients with vascular renal trauma.
Materials/Methods: we retrospectively reviewed all cases with vascular 
renal trauma that underwent angiographic treatment in emergency 
within a 5-year period. Radiologic information and procedural reports 
were reviewed to assess immediate angiographic findings and clinical 
results. Long-term clinical outcome was obtained by the trauma chart 
review.
Results: 118 patients were admitted to our trauma center with renal injury 
resulting from motor vehicle accident, pedestrian struck, previous biopsy 
or nephrostomy, stab wounds, falls or spontaneous. All patients underwent 
CT scan or sonographic examination and in 35 patients (29.6%) angiography 
was performed. Active extravasation (n=19), arteriovenous fistula (n=2), 
pseudoaneurysm (n=6), intimal dissection (n=4) or arterial occlusion (n=4) was 
demonstrated. All patients were hemodynamically stable and managed with 
selective or superselective endovascular treatment of the injured vessels. Coil 
were used in twenty-two, gelfoam in four, thrombin in one and covered or bare 
stent in six patients. In two cases, it was not possible reopen the main renal 
arterial trunk.
Two patients underwent nephrectomy for early occlusion of metallic 
stents whereas in the other cases angiographic management has been 
the only treatment required to control the vessel damage.
Conclusion: in hemodinamycally stable patient with traumatic renal 
vascular injuries, therapeutic angiography with selective or superselective 
catheterization is an effective method to control various renal vessel 
lesions from an injured kidney.

P-98
A clinical study on management for the patients whose bilateral 
ovarian branches were visualized in uterography during uterine 
fibroids embolization

W. Guo; 
Interventional Radiology, The First Affiliated Hospital of Sun Yatsen 
University, Guangzhou, China.

Purpose: to evaluate the impact on ovarian function and outcomes 
of the management for the patients whose bilateral ovarian branches 
(PBOB) were visualized in uterography during UFE with absorbable 
gelatin sponge particles (AGSP).
Materials/Methods: the patients were chosen randomly and 
separately from the patients whose ovarian branch were visualized 
and were not visualized in uterography during UFE. The number 
of the patients assigned to visualized group (VG) was twice as the 
number of the patients allocated to the non visualized group (NVG). 
The patients in VG were embolized with AGSP. The patients in NVG 
were embolized with PVA (300~500 µm).The clinical evaluation and 
sonography were made before and 1, 6, 12 months later after UFE. 
The serum level of sexual hormones (SH) was examined before and 
12 months later after UFE.
Results: there were 53 (41.4%) PBOB visualized and 31 (24.2%) with 
single ovarian branch visualized (OBV) and 44 (34.3%) cases without 
OBV in 128 cases for UFE. There were 44 in VG and 22 in NOB. There 
was no significant difference between two groups in symptoms 
improvement (VG 97.7%, NVG 95.4%, χ2=0.0214, P>0.25), SH and 
shrink volume of uterus and fibroids before and after embolization. 
There was no amenorrhea after embolization in two groups.
Conclusion: the management with AGSP as embolic agent for the 
PBOB visualized in uterography during UFE guarantees the effect of 
UFE with less impact on ovarian function.
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Haemodialysis shunts and venous access
P-99
Randomised controlled trial comparing the efficacy of high-
pressure balloon angioplasty (HPBA) versus peripheral cutting 
balloon angioplasty (PCBA) for the treatment of venous stenoses in 
native arteriovenous dialysis fistulae (AVF): preliminary results

A. Saini, C. Miller, I. Ahmed, F. Ahmad, R. Salter, C. Sandhu; 
Interventional Radiology, Guys & St Thomas‘ Hospitals, London, United 
Kingdom.

Purpose: HPBA and PCBA have been used successfully to treat stenoses 
within failing AVF but a direct comparison of the efficacy of both techniques 
in the treatment of stenoses within native AVF is yet to be performed.
Materials/Methods: patients with venous stenoses were randomly 
assigned to receive HPB (Bluemax - Boston Scientific, Conquest - Bard) or 
PCB (Boston Scientific) angioplasty. Results were defined as: no significant 
residual stenosis (NSRS), a residual stenosis of less than 50% (RS50%). 
Patients that responded with an initial suboptimal angioplasty result were 
treated with the other type of angioplasty balloon to optimise clinical 
success. Fistula assessment was performed at 6 and 12 months.
Results: to date, 25 patients have been recruited into the trial. All patients 
treated with HPBA had a technically successful procedure (100%) with six and 
twelve month primary patency rates of 88 and 33%, respectively. Nine of 15 
patients (60%) treated by PCBA have had a technically successful procedure 
with six and twelve month primary patency rates of 56 and 40%, respectively. 
Five of the 6 remaining patients immediately proceeded to HPBA with 
subsequent technical success.
Conclusion: PCBA was associated with a higher incidence of technical 
failure and complications. Six month primary patency rates are better 
in the HPBA group than PCBA but initial results show no significant 
differences at one year.

P-100
Reinsertion of accidentally dislodged catheters through the 
original track: what is the likelihood of success?

F. B. Collares, S. Faintuch, S. K. Kim, D. J. Rabkin; 
Radiology, Beth Israel Deaconess Medical Center - Harvard Medical 
School, Boston, MA, United States.

Purpose: to determine the success rate for reinsertion of IR-placed 
catheters which were accidentally removed using the existing 
percutaneous track; to investigate factors that influence success rate.
Materials/Methods: retrospective analysis of 225 patients who 
presented with dislodged catheters (24 tunneled central venous, 170 
gastrostomy/jejunostomy, 25 nephrostomy, 5 biliary, 1 transhepatic 
hemodialysis) and underwent attempts for reinsertion between 
1999 and 2007. Data obtained from the radiology information system 
included: type of catheter and indwelling and reinsertion times.
Results: success rates for reinsertion of tunneled central venous catheters 
were 88% on the same day and 44% after the first day of dislodgement. 
Success rates for reinsertion of G/J catheters were 92% on the same day, 
91% on the second day, 90% on the third day and 71% on or after the 
forth day of removal. Success rate for reinsertion of nephrostomy tubes 
was 88% within 3 days of removal. Attempts of reinsertion of biliary 
tubes were performed within two days of removal and success rate 
was 100%. Success of reinsertion was associated with longer catheter 
indwelling times compared to patients who failed reinsertion (254±318 
days vs. 100±133 days, p=.02). Success of reinsertion was associated with 
shorter reinsertion times compared to patients who failed reinsertion 
(1.1±2.3 day vs. 2.7±5.7 days, p=.02).
Conclusion: reinsertion of catheters using the cutaneous track can 
be performed successfully during the first days after dislodgement. 
Success rates vary based on type of catheter, and indwelling and 
reinsertion times.

P-101
Comparison of hemodialysis access circuit flow measurements using 
a real time thermodilution endovascular catheter (AngioFlow) and 
standard angiographic estimates of vessel cross-sectional area to 
“gold standard” conductance dialysance flow measurements

M. D. Kuo1, A. Goyal1, R. Orth1, T. Wolfson2, A. Gamst2, F. Miller1, K. Valji1; 
1Radiology, UCSD, San Diego, CA, United States, 2Biostatistics, UCSD, 
San Diego, CA, United States.

Purpose: to determine whether hemodynamic flow measurements in 
hemodialysis access circuits obtained pre- and post-intervention using the 
AngioFlow thermodilution endovascular system correlated with “gold standard” 
dialysis laboratory conductance dialysance (CD) flow measurements.
Materials/Methods: angioFlow flow measurements, CD flow measurements, 
and angiographic vessel cross-sectional area were determined pre- and 
post-intervention in 35 hemodialysis access circuits. Only patients that had 
gold standard CD flow measurements within 4 weeks of intervention were 
included. Pre (initial) and post (final) intervention measurements and percent 
change was compared between AngioFlow and CD flow measurements, 
angiographic cross-sectional area and CD flow measurements, and AngioFlow 
flow measurements and angiographic cross-sectional area using a bootstrap 
correlational statistical approach.
Results: there was no observed dependence between the length of time 
elapsed between AngioFlow and CD dialysis measurements at either initial 
or final time points. Several significant positive correlations were found. 
Initial CD flow significantly correlated with initial angiography measurement 
(rho=0.676) as did initial CD flow with initial (rho=0.540). Additionally, final 
AngioFlow strongly correlated with final CD flow measurement (rho=0.793), 
while final CD did not correlate with final angiography. Change in flow as 
measured by AngioFlow versus change in flow by CD was also significantly 
correlated (rho=0.443).
Conclusion: these data suggest the utility of the AngioFlow endovascular 
catheter system in verifying real-time restoration of hemodialysis catheter circuit 
flow, as defined by the “gold standard” dialysis laboratory CD technique, over 
conventional angiographic measurements during interventional procedures.

Hepato-biliary intervention
P-102
Transcystic route: a new approach for self-expanding biliary 
stents placement

S. Gil-Sánchez, P. De la Iglesia-Cardeña, F. España-Moya, J. Irurzun-
López, F. Sánchez-Blanco; 
Department of Radiology, Hospital General de Alicante, Alicante, Spain.

Purpose: metallic biliary stents are usually placed either transpapillary or 
transhepatically. An alternative route which has rarely been described in the 
literature is through the cystic duct. We describe our experience with self-
expanding biliary stent placements through the cystic duct.
Materials/Methods: between February 2004 and September 2007, in 
22 patients the cystic route was used to place metallic stent. All patients 
had pancreatic cancer. Transcystic route was selected due to: minimal 
peripheral bile tree dilatation (n=11), obesity, hepatic infiltration, sepsis and 
severe coagulopathy (n=1). In the remaining eight cases, no difficulties of 
intrahepatic biliary tree access were encountered. All patients underwent 
percutaneous cholecystostomy. After a mean of 6 days (range 0-11 days), a 
hydrophilic guidewire was passed through the cystic duct and the stricture 
into the duodenum. The hydrophilic guidewire was exchanged with a 
superstiff guidewire followed by deployment of a self-expanding nitinol 
stent (Luminexx™ in 17 patients and Absolute™ in 2). After stent placement, a 
cholecystostomy catheter was placed for control for 2-7 days (mean 5 days).
Results: technical success was achieved, to pass the guide wire into the 
common bile duct, in all patients, but one. In two cases, we abandoned the 
transcystic route due to insufficient room between the cystic-choledoco 
junction and the proximal edge of stricture. There were no thirty-day 
complications.
Conclusion: transcystic biliary stenting is a safe and feasible way to treat 
patients with distal malignant biliary obstruction. This technique is not 
only useful in difficult transhepatic approaches, but also in any case of 
distal occlusion.
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P-103
Double chemoembolization phenomena (DCP) during 
superselective TACE for HCC

S. Sun1, M. Karwal2, F. Youness1, S. Laroia1, H. Abada1, J. Golzarian3; 
1Radiology, University of iowa, Iowa city, IA, United States, 2Medical 
Oncology, University of iowa, Iowa city, IA, United States, 3Dept. of 
Interventional Radiology & Vascular Imaging, University of Minnesota, 
Minneapolis, ME, United States.

Purpose: to assess DCP and its impact on target tumor and liver tissue 
surrounding target tumor when portal venule adjacent to target tumor 
visualized/embolized due to overload of lipiodol based regimen (LBR).
Materials/Methods: from 2000 to 2006, 25 patients with signs of LBR 
overload on post STACE angiograms were selected for study. STACE was 
defined as catheterization of tumor contained sub-segmental artery or 
tumor feeders followed by delivery of chemoemboloagents and PVA 
particles. Chemoemboloagents consisted of cisplatine, adremycin with 
lipiodol as carrier, and PVA particle (90 to 180 micron in size). Volume 
delivered varied with end-point being visualization of portal venule 
adjacent to tumor, full retention of lipiodol in tumor, or stagnation of flow. 
Medical records were reviewed for complications.
Results: of 25 patients, 14 had imaging evidences of liver tissue surround 
target tumor infarction/atrophy, and 2 patients who underwent liver 
transplantation after STACE had microscopic evidences (64%). All target 
tumors in this group showed no signs of viable tumor on follow up MRI. 
There were 7 patients, whose tumors were greater than 8 cm in diameter, 
who showed atrophy of most right hepatic lobe, including target tumor 
and significant left lobe hypertrophy. Nine patients had partial atrophy of 
treated hepatic segments (6 in right and 3 in left). All patients experienced 
sustained post embolization syndrome. There was no sustained liver 
failure encountered.
Conclusion: double chemoembolization phenomena during STACE may 
lead to better tumor control. For patients with excessive tumor load, the 
entire tumor contained hepatic lobe/segment may be destroyed even 
with STACE.

P-104
Clinical usefulness of Sonazoid enhanced sonography-guided 
radiofrequency ablation (RFA) for hepatic tumors

N. Miyamoto, K. Hiramatsu, K. Tsuchiya, Y. Sato; 
Radiology, Obihiro Kosei General Hospital, Obihiro, Japan.

Purpose: we applied contrast-enhanced sonography using Sonazoid 
as an aid to the percutaneous radiofrequency ablation (RFA). We 
evaluated the clinical usefulness of RFA enhanced by Sonazoid.
Materials/Methods: we treated 38 hepatic tumors (35 HCCs, 3 
metastases) by RFA using Sonazoid. Patients comprised 28 males 
and 2 females with a mean age of 69.0 years. We used the US system 
Prosound α10 (ALOKA, Co., Ltd, JAPAN) and a micro-convex probe. 
Contrast harmonic examination mode with mechanical index 0.3 
was employed. We inserted the RFA needle at the Kupffer phase (10 
minutes and more after injection). The dose of Sonazoid was 0.5 ml/
body in all cases.
Results: the median tumor size was 17.0 mm and the median depth 
from the skin surface to the target tumor was 6.4 cm. It was difficult 
to detect the target tumor by conventional US in 27 of 38 cases. The 
target tumors were well identified by Sonazoid in 37 of 38 tumors. 
35 cases showed well-demarcated filling defects at the Kupffer 
phase, and two cases of well differentiated HCCs partially retained 
the contrast enhancement. In 35 of 37 cases, complete ablation was 
achieved in 1 session.
Conclusion: the use of Sonazoid in RFA can improve the accuracy of 
RFA treatment for hepatic tumors not detected by conventional US.

P-105
Hepatic artery complications after liver transplant, managed 
with percutaneous graft covered stent placement

F. Boyvat1, U. Özyer1, A. Harman1, C. Aytekin1, M. Haberal2; 
1Radiology, Baskent University, Ankara, Turkey, 2General Surgery, 
Baskent University, Ankara, Turkey.

Purpose: to assess feasibility of graft-covered stent placement in the 
treatment of hepatic artery stenosis (HAS), hepatic artery thrombosis 
(HAT) or hepatic artery bleeding after liver transplantation.
Materials/Methods: between March 2000 and February 2008, 10 patients 
(6 children, 4 adult, mean age 28.8 years) with transplant hepatic artery 
problems were treated. Endovascular treatment indications for these 
patients were HAT (n=5), HAS (n=3), and active bleeding from hepatic 
artery (n=2). Intraarterial thrombolysis was performed to HAT patients 
during the procedure. Covered-stents were placed postoperatively 0-7 
days in 7 patients, 8-30 days in 2 patients and more than 30 days in 1 
patient.
Results: a technical success was achieved in 9 of the 10 endovascular 
procedures. Five ruptures were seen during pre-dilatation of the hepatic 
artery. Only one of them was reoperated. Other patients were managed 
with graft covered stents. Intraarterial thrombolysis was performed to HAT 
patients during the procedure. Only in 1 patient, continuous thrombolysis 
for 2 days was necessary to lyse the thrombus. The follow-up ranged 1 
month to 5 years. 3 patients expired during this period unrelated to 
hepatic artery intervention with patent hepatic arteries. One stent was 
occluded at 11 months without any clinical findings. In 1 patient, 75% 
stenosis was found angiographically and PTA was performed at 2 years.
Conclusion: early and late postoperative graft covered stent placement 
to the transplant hepatic artery is technically feasible. Especially, graft 
covered stents can be performed safely and effectively in the early 
postoperative period.

P-106
Dyna CT vs multislice CTAP in the diagnosis and treatment of HCC

J. S. Magnussen1, I. Drivas2, R. Waugh2; 
1Radiology, Royal Prince Alfred Hospital, Camperdown, NSW, Australia, 
2Radiology, Royal Prince Alfred Hospital, Camperdown, Australia.

Purpose: DynaCT (a type of cone-beam C-arm CT) is an established 
technique to provide in-suite 3D and cross-sectional imaging during 
neuro-interventional cases. Our interest is in the assessment and 
treatment of hepatocellular carcinoma (HCC) for which DynaCT 
is not yet fully evaluated. This study aimed to evaluate the utility, 
diagnostic accuracy and ease of use of DynaCT in the diagnosis and 
treatment of HCC versus our current pre-treatment standard of CT 
angiography and portography (CTAP), thereby aiming to decrease 
the time-consuming and invasive nature of the examination.
Materials/Methods: a cross-over trial with sequential recruitment 
was used. Every patient with known HCC being assessed pre-
treatment for chemo-embolisation using CTAP was enrolled in the 
study. Each patient underwent DynaCT hepatic angiography and 
portography followed by CTAP on the same day, using the same 
catheters and a 64 slice CT scanner.
Results: seventy patients were recruited during the 9 month period 
of the study. Sixty-one of these had complete and comparable 
DynaCT and conventional CTs. The correlation of tumour burden in 
linear centimetres was r=0.92 with a p value of <0.01. The number of 
tumours detected was equivalent, p=0.01.
Conclusion: DynaCT has proven to be a robust and accurate method 
of assessment HCC burden prior to treatment in the angiography suite 
when compared to the cumbersome additional impost of CTAP. With the 
ability to relatively quickly and also accurately assess the HCC burden, 
the opportunity exists to instigate treatment in one sitting.
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P-107
Analgesia with remifentanil during percutaneous transhepatic 
biliary drainage (PTBD): safety and effectiveness

J. Bae1, N. Park2, A. Park2, J. Won1; 
1Radiology, Ajou University Medical College, Suwon, Republic of Korea, 
2Radiology, Inje University Medical College, Busan, Republic of Korea.

Purpose: to evaluate safety and effectiveness of analgesia with 
remifentanil in percutaneous transhepatic biliary drainage (PTBD).
Materials/Methods: analgesia for PTBD was performed with 
remifentanil in 186 consecutive patients during 1 year. Remifentanil 
was administrated intravenously by an infusion pump with 0.1 
µg /kg/min as usual and 0.2 µg /kg/min as maximum. In selected 
patients who were severely anxious, 1 mg bolus of midazolam was 
administered. Vital signs, sedation level, side effects were checked 
per 5 minute during the procedure and the recovery. Subjective pain 
degree during the procedure was indicated by the patients with an 
11-degree numerical rating scale (NRS).
Results: all procedures were successfully completed without major 
complications in 5-40 minutes (mean: 18). A total dose of remifentanil 
ranged from 12.5 to 100 µg (mean: 16.6). Midazolam was needed 
in 30 patients. Vital signs were stable in 98% (n=183) of patients. 
Respiratory depression occurred in 2% (n=3) of the patients who 
recovered shortly after cessation of the remifentanil. Appropriate 
level of sedation, which was defined as modified Ramsey scale 2 or 3, 
was obtained in 94% (n=175) of patients. Of the patients, 50% (n=94) 
indicated no pain (NRS 0, 1), 33% (n=61) indicated mild pain (NRS 2, 
3), 16% (n=29) indicated moderate pain (NRS 4, 5). 1% (n=2) indicated 
severe pain (NRS 6).
Conclusion: remifentanil was safe and very effective in pain control 
during PTBD; so it can be a suitable option for analgesia for painful 
IR procedures.

P-108
Radiological-endoscopic combined treatment of the transection 
of the biliary ducts: mean and long follow-up results

M. Corona1, F. M. Salvatori1, F. Fanelli1, G. Orgera1, M. Allegritti1, G. 
Donatelli2, V. Ceci2, F. Fiocca2, R. Passariello1; 
1Radiological Sciences, University of Rome, Rome, Italy, 2Surgery, 
University of Rome, Rome, Italy.

Purpose: to describe the technique and to evaluate the results of a 
radiological-endoscopic combined approach in patients with biliary 
ducts iatrogenic damage.
Materials/Methods: twenty-six patients with complete biliary ducts 
transection underwent a radiological-endoscopic rendez-vous. The 
damage of the biliary ducts was due to a trauma in 1 case, to open 
colecistectomy in 6 cases and to a videolaparoscopic colecistectomy 
in 19 cases. The procedure consists in re-establishing the continuity of 
the biliary ducts with a combined radiological-endoscopic approach, 
dilation, and placement of two percutaneous biliary drainages. After 
4-6 weeks, the drainages are replaced with 3-6 endoscopic plastic 
endoprosthesis that are left for 12-14 months.
Results: the rendez-vous technique was performed successfully in all 
cases with fast resolution of the symptoms. Two patients underwent 
surgery, while in 18 patients the biliary drainages were substituted 
with plastic endoprosthesis. After the removal of the endoprosthesis, 
12 patients are asymptomatic after 6-24 months. Six patients are still 
in treatment with biliary endoprosthesis and are asymptomatic after 
3-15 months follow-up.
Conclusion: the radiological-endoscopic combined approach 
represents the only approach in patients with complete biliary duct 
transaction to delay or avoid surgery.

P-109
Transarterial chemoembolization: is there an advantage for non-
responders in changing the treatment regime?

F. Hartenstein1, C. Dueber1, R. Kloeckner1, M. B. Pitton1, S. Herber2; 
1Diagnostische und Interventionelle Radiologie, Universitätsklinik 
Mainz, Mainz, Germany, 2Diagnostische und Interventionelle Radiologie, 
Katholisches Klinikum Marienhof/St.Josef GmbH, Koblenz, Germany.

Purpose: to prospectively evaluate the benefit of switching the 
treatment regime during TACE in non-responders.
Materials/Methods: 50 patients with biopsy proven HCC were initially 
treated with TACE (10 mg Mitomycin-C mixed with 20ml Lipiodol). During 
the course based on best interim analysis, 2 subgroups were formulated: 
A: progressive disease under TACE (n=20); B: control group with steady 
state (n=30). Treatment regime was changed for group A to Cisplatin 
(30 mg mixed with 20 ml Lipiodol). Follow-up investigations included 
triphasic 64-row MDCT and laboratory controls. Treatment response 
was evaluated according to RECIST and EASL criteria.
Results: both groups did not differ regarding demographic data (age, 
Okuda score, tumor diameter, growth pattern; p>0.05). For groups 
A and B mean survival was 22.5 vs. 24.9 months, respectively (mean 
follow-up 17.7±13.3 vs. 16.4±13.4 months). Mean number of TACE-
procedures was 7.1±3.2 vs. 6.8±3.4 (p=0.887). During the investigation 
period, 14/20 (70%) vs. 22/30 (73.3%) died (p=0.799). The 1-, 2- and 
3-year survival for group A vs. B was 70, 25, 20% vs. 73, 47 and 20% 
(p=0.956). According to RECIST- and EASL-criteria, progressive disease 
was found in group A vs. B in 16/20 (80%) vs. 18/30 (60%) and 15/20 
(75%) vs. 21/30 (70%) cases, respectively (p=0.135 and p=0.830).
Conclusion: switching the treatment regime of non-responders 
from Mitomycin-C to Cisplatin resulted in equal survival.

P-110
Transhepatic dilation of anastomotic and nonanastomotic 
biliary strictures with cutting balloon in liver transplant 
recipients

F. Boyvat1, U. Özyer1, A. Harman1, E. Yıldırım1, C. Aytekin1, M. Haberal2; 
1Radiology, Baskent University, Ankara, Turkey, 2General Surgery, 
Baskent University, Ankara, Turkey.

Purpose: to assess the outcome of transhepatic dilation using 
combined cutting balloon and conventional balloon in the 
management of anastomotic and nonanastomotic biliary strictures 
in liver transplant recipients.
Materials/Methods: between 2004 and 2008, 20 liver transplant 
patients were treated with combined cutting and conventional 
balloons. 7 of 20 patients had anastomotic and the rest had 
nonanastomotic stenosis. Cutting balloon dilation was followed by 
conventional balloon dilation with a diameter of 1 or 2 mm larger 
than the cutting balloon. Diameter of the cutting balloon changed 
from 5 mm to 8 mm. Technical success was determined as less than 
20% stenosis after several dilations.
Results: mean balloon dilation session for anastomotic stenosis 
was 2.1 and for nonanastomotic stenosis 3.2. Recurrent strictures 
developed in 4 patients (57%) in anastomotic group and in 9 patients 
(69%) in nonanastomotic group. Major hemobilia was observed 
due to cutting balloon angioplasty in one patient that treated with 
embolization and self limited minor hemobilia in 6 patients.
Conclusion: percutaneous treatment of nonanastomotic strictures 
(intrahepatic) was less likely to have a successful response to cutting 
balloon angioplasty protocol than anastomotic strictures. More 
sessions of balloon dilation and longer catheter drainage were 
necessary for nonanastomotic strictures.
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P-111
Percutaneous treatment of simple liver cysts with alcohol 
sclerotherapy

F. Islim, O. Temizoz, D. Akinci, M. Ozmen, O. Akhan; 
Department of Radiology, Hacettepe University Faculty of Medicine, 
Ankara, Turkey.

Purpose: to evaluate the therapeutic efficacy of percutaneous 
treatment of simple liver cysts with alcohol sclerotherapy.
Materials/Methods: during the period 1993-2007, 31 simple liver 
cysts in twenty six patients (sixteen women, ten men; age range 9-79 
years, mean age of 51.2±17.1) were treated by alcohol sclerotherapy. 
The cyst volumes were 10-1550 mL (mean 188.8 mL). Patients were 
followed up 1-168 months (mean 46,9 months). 24 of them were 
treated with single session alcohol sclerotherapy by 19 G needle. 
Single session catheter drainage and sclerotherapy was performed 
in 5 cysts. Prolonged catheter drainage and multiple sclerotherapy 
were applied to two cysts whose volumes were greater than 500 ml. 
Differences in cystic volumes before and after therapy were examined 
using the Wilcoxon signed-rank test.
Results: technical success was achieved in all patients (100%). The 
average volume reduction was 93.9% (range 50-100%; p<0.001) in 
all patients. Mean volume reduction rate was 97% in 25 cysts which 
were followed for at least 1 year. The remaining 6 cysts with less than 
1 year follow up had an 81% mean volume reduction rate. An abscess 
as a major complication was developed in only one patient who was 
treated percutaneous drainage and antibiotherapy later.
Conclusion: percutaneous alcohol sclerotherapy is a safe and 
effective treatment for the management of simple liver cysts.

P-112
3D rotational percutaneous cholangiography (3DRPC) of hilar 
cholangiocarcinoma

M. Mangini, D. Laganà, G. Carrafiello, F. Fontana, A. Ianniello, C. 
Fugazzola; 
University of Insubria, Varese, Italy.

Purpose: to assess the role of 3DRPC in the study of hilar 
cholangiocarcinoma.
Materials/Methods: between June 2007 and December 2007, we 
selected 15 patients with hilar cholangiocarcinoma. All patients 
were studied with CT and MR-cholangiography and subsequently 
with 3DRPC to positioning a percutaneous internal-external biliary 
drainage and, in unresectable cases, a biliary endoprosthesis. During 
PTC, we obtained a 3DRPC by a C-arm system equipped with a 
rotational angiography software (Philips Integris Allura); 3DRPC 
was obtained using 20 ml of non-ionic iodinated contrast media. 
In patients without communication between left and right biliary 
systems, we performed also an ultrasound-guided puncture of left 
biliary tree.
Results: in all patients, 3DRPC confirmed organic stenosis; in 8 cases, 
left and right biliary systems were not communicating (in 6/8 patients 
MR-cholangiography suspected separation); 5 cases were classified 
Bismuth II, 2 Bismuth IIIa, 5 Bismuth IIIb, 3 Bismuth IV.
Conclusion: 3DRPC is a useful diagnostic tool for classification of hilar 
cholangiocarcinoma. The method is complementary to CT and MR-
cholangiography in definition of resectability; with respect to MR-
cholangiography, it provides more precise functional information 
regarding secondary duct involvement and separation of left and 
right biliary systems.

P-113
Frameless stereotactic RFA of large liver metastases

R. Bale, M. Haidu, P. Kovacs, R. Stoffner, T. Lang, W. Jaschke; 
Radiology I, SIP-Lab, Medical University Innsbruck, Innsbruck, Austria.

Purpose: precise positioning to demonstrate and evaluate 
stereotactic CT-guided RFA of secondary liver tumours ≥ 4 cms.
Materials/Methods: 23 patients with 28 liver metastases (15 
colorectal, 5 breast, 3 gastric, 2 melanoma, 1 neuroendocrine, 
1 ovarial, 1 esophagus) were treated with stereotactic RFA. In 
general anaesthesia, a 2.5 mm contrast-enhanced helical CT scan 
was obtained in maximal expiration. Depending on the size of the 
tumor (4-15 cm, median size: 5 cm) pathways for the placement of 
3-19 coaxial needles were planned on the Treon navigation system 
(Medtronic Inc., USA). In maximal expiration, coaxial needles were 
advanced through the Atlas aiming device (Medical Intelligence, 
Schwabmünchen, Germany) to the predefined depth. Sequential 
RFA was performed with the unipolar Cooltip device (Tyco) or the 
multipolar Celon device (Olympus). Control-CTs were performed 
within 1 month and thereafter every 3 months. In total, 1.2 sessions 
per patient were performed.
Results: follow-up contrast-enhanced control-CTs (mean follow-up: 
10 months) revealed recurrences in 3 of 28 (10.7%) lesions; one of 
them could be successfully re-ablated.
Conclusion: stereotaxy allows for precise planning and placement 
of radiofrequency probes in order to achieve effective overlapping 
necroses. The initial results are promising and have to be confirmed 
by longterm follow-up.

P-114
Biliary drainage in patients with undilated bile ducts affected by 
biliary fistula due to pancreatobiliary surgical treatment

M. Venturini, V. Fisichella, S. Cappio, M. Salvioni, F. De Cobelli, A. Del 
Maschio; 
San Raffaele Scientific Institute, Milan, Italy.

Purpose: to evaluate technique, feasibility, complications and clinical 
outcome of percutaneous biliary drainage in patients with undilated 
biliary ducts affected by biliary fistula due to pancreatobiliary surgical 
treatment.
Materials/Methods: PTC and placement of a percutaneous biliary 
drainage (8-French) was attempted in 15 patients affected by biliary 
fistula, demonstrated by presence of bile in abdominal surgical 
drainage, with normal levels of bilirubin and ultrasonographic 
evidence of undilated biliary ducts. Under ultrasonographic (and 
fluoroscopic) guidance, the puncture attempt with Chiba needle 
(21G) was performed along the course of the sixth segment portal 
branch or in the left lobe in case of aerobilia.
Results: PTC was successful in all patients (12 cases with right 
approach, 3 with left approach) with radiological demonstration of 
the biliary fistula. Biliary drainage was placed in 13/15 patients (86.6%), 
in 10 cases external-internal, in 3 external, obtaining complete 
resolution of the fistula. In 2/15 patients, surgical retreatment was 
necessary. No periprocedural complications were recorded.
Conclusion: percutaneous biliary drainage in patients with undilated 
biliary ducts affected by biliary fistula under ultrasonographic/
fluoroscopic guidance is feasible, effective, without significant 
complications and represents the first choice treatment.
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P-115
Transarterial chemoembolization (TACE) of liver metastases (LM) 
of colorectal carcinoma using drug eluting beads preloaded with 
Irinotecan: personal investigations

C. Aliberti1, G. Benea1, M. Tilli1, G. Fiorentini2; 
1Diagnostic and Interventional Radiology AUSL Ferrara, Delta Hospital, 
Lagosanto, Italy, 2Oncology Empoli, Empoli General Hospital, Lagosanto, Italy.

Purpose: The 5-year survival after resection of LM from CRC is 25% but recurrence 
is common, for not resectable metastases the survival is less than 5%. DC beads are 
new embolic microspheres capable to load IRI. The present study retrospectively 
investigated response and side effects after TACE in 62 patients with LM from CRC. 
We already reported safety and feasibility of the procedure (ASCO GI abs 356,2007).
Materials and Methods: A total of 138 TACE procedures were performed. A suspension 
of polyvinyl-alcohol beads (DC Bead) preloaded with Irinotecan ( 48 TACE procedures 
with 2ml of microspheres preloaded with 100mgr of Irinotecan and 98 with 4ml 
loaded with 200mgr of Irinotecan) was delivered selectively into hepatic arteries via 
a transfemoral approach. All pts received a well defined prophylactic treatment with 
tropisetron, hydration, antibiotics, morphine and intra-arterial lidocaine against nausea, 
vomiting, infections, and upper quadrant right pain (UQRP) (IN VIVO. 21, 6, 2007).
Follow-up studies were performed by contrast enhanced spiral multislice computed 
tomography (MsCT) 24 hours after the procedures, every month for 3 months and 
then every 3 months or when clinically required. Quality of life (QoL) was assessed 
by Edmonton SAS improvement scale before, after Tace and then every month.
Results: We obtained 100% technical success in TACEs performed, and no complications 
due to the procedure occurred. Patients developed a postembolization-syndrome with 
the following side effects: UQRP (G2), fever (G2), nausea (G2) and increased transaminases 
(G2-3) in 40%,80%,80%,70% respectively out of 138 procedures done. One pt presented 
acute pancreatitis, one had liver ascess both regressed with conservative treatment. The 
median follow-up was 15.4 months. Within 1 month after treatment, CT scan showed 
significant (75-100%) reduction of metastatic contrast enhancement in all patients. 
Therapeutic response (according to RECIST) was observed in 78% of patients. After 
TACE. 55 out 62 pts (90%) declare a general improvement of QoL long lasting.
Conclusion: We suggest that TACE with Irinotecan preloaded microspheres could 
be proposed as palliative therapy for unresectable LM from CRC.
Our promising experience need to be confirmed with further studies on larger 
populations. Mid and long-term results need to be carefully evaluated comparing 

them with the palliative results of modern high-cost systemic chemotherapy.

P-116
Post intervention serum bilirubin levels is the most important 
independent predictor of survival in patients with malignant 
biliary obstruction treated with metallic stents

N. Ptohis, E. Brountzos, I. Panagiotou, E. Alexopoulou, A. Kelekis, N. 
Kelekis, A. Gouliamos; 
Radiology, Attikon University Hospital, Athens, Greece.

Purpose: percutaneous metal stenting is an accepted palliative 
treatment for malignant biliary obstruction. Nevertheless, factors 
predicting survival are not known.
Materials/Methods: ninety five patients with inoperable malignant 
biliary obstruction were treated with percutaneous placement of 
metallic stents. Twenty five patients had non-hilar lesions. Seventy 
patients had hilar lesions classified as Bismuth type I (n=18 patients), 
type II (n=31), type III (n=15), or type IV (n=6 patients). Clinical success 
rates, patency, and survival rates were compared in patients treated with 
complete (n=52) versus partial (n=43) liver parenchyma drainage.
Results: stenting was technically successful in all patients with an 
overall significant reduction of the post-intervention bilirubin levels 
(p<0.001), resulting in a clinical success rate of 97.9%. Clinical success 
rates were similar in patients treated with whole-liver drainage versus 
partial liver drainage. Survival was similar in the complete and partial 
drainage groups. The post-intervention serum bilirubin level was an 
independent predictor of survival (p<0.001), which dichotomized 
patients with good versus poor prognosis.
Conclusions: partial liver drainage achieved results as good as those 
after complete liver drainage. A serum bilirubin level of less than 4 
mg/dl after stenting is the most important independent predictor 
of survival, while increasing age and Bismuth IV lesions represent 
dismal prognostic factors.

P-117
Radiofrequency ablation in hepatic echinococcosis: technique 
and results in 5 patients

P. Almeida, B. Gonçalves, P. Donato, A. Gil-Agostinho, V. Carvalheiro; 
Radiology, Coimbra University Hospitals, Coimbra, Portugal.

Purpose: we aim to evaluate the use of radiofrequency thermal ablation 
(RFA) as an alternative technique to destroy hepatic hydatid cysts.
Materials/Methods: since May 2005 until December 2007, five 
patients with hepatic echinococcosis were treated with RFA using 
percutaneous insertion of a single electrode (Cooltip) depending 
its length and uncovered tip on the anatomical location and on 
the volume of the treated cysts. The needle electrode was inserted 
through normal hepatic parenchyma into the cyst in order to achieve 
a raise of the temperature inside the lesion and in the surrounding 
tissue. In one patient, a pig-tail drainage catheter was inserted with 
aspiration of the cyst content (diameter of 12 cm); one patient had 8 
new cysts after thoracic surgical cystectomy. All patients underwent 
albendazole therapy before and after the procedure.
Results: the ablation of the cysts was followed by a sharp division 
of the parenchyma. The procedure was successful in all patients. No 
major complications occurred. No evidence of recurrent disease or 
any other cause of morbidity has been demonstrated during follow 
up (1 year).
Conclusion: RFA seems to achieve a cystic sterilization avoiding the 
spread of the hydatid disease, safely eradicating single or multiple 
cysts, allowing eventually other therapeutical measures, without 
morbidity and thus preventing local recurrence.

Neuro intervention
P-118
Percutaneous cryoablation and vertebroplasty therapy (CVT) in 
metastatic spinal involvement

S. Masala, F. Massari, D. A. Bartolucci, M. Mammucari, R. Fiori, A. 
Ursone, G. Simonetti; 
Diagnostic and Molecular Imaging, Interventional Radiology and 
Radiotherapy, University of Rome Tor Vergata, Rome, Italy.

Purpose: the spinal column is the most common location among osseous 
sites for metastatic deposits. Typically thoracic spine is the most frequent 
site of disease (70%), followed by lumbar (20%) and cervical spine (10%). The 
aim of this study is to determine the safety and effectiveness of Cryoablation 
and Vertebroplasty Therapy (CVT) in pain reduction and daily life activities 
improvement in patients with spinal painful metastatic lesions.
Materials/Methods: during a period between October 2005 and January 
2008, we treated with CVT 17 patients ( 11 men, 6 women; mean age 54 years) 
with at least three vertebral painful metastatic lesions with positive Visual 
Analogue Scale (mean score: 8.1). These terminally ill patients were neither 
candidates for resective surgery nor responding to conventional radiation 
treatment or chemotherapy. Cryoablation was performed using two 17 Gauge 
cryoprobes, coaxially introduced through bone biopsy needles previously 
inserted into vertebral body. After cryoablation, percutaneous injection of 
Polymethylmethacrylate (PMMA) was performed.
Results: postprocedural evaluation confirmed reduction of the VAS 
(mean score: 3.8). There was a marked increased in activities of daily living 
and reduction in narcotics utilization. No serious complications were 
observed in our study.
Conclusion: in our experience CVT demonstrated to be an easy, effective 
and feasible technique. This minimally invasive procedure is ideal for 
treatment of patients with painful bone metastases. Where standard 
treatments have failed, combined cryoablation and vertebroplasty 
treatment is characterized by immediate pain relief, with only minor 
complications noted.
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P-119
Synchronous multiple stenting and angioplasty of supraaortic 
stenoses in patients with cerebral ischemic symptoms

E. Akgul1, E. H. Aksungur1, K. Aikimbaev1, F. Binokay1, S. Bicakci2; 
1Radiology, Cukurova University Medical Faculty, Adana, Turkey, 
2Neurology, Cukurova University Medical Faculty, Adana, Turkey.

Purpose: we evaluated the safety and effectiveness of synchronous 
stenting and balloon angioplasty of multiple supraaortic stenoses in 
patients with cerebral ischemic symptoms.
Materials/Methods: we treated 19 patients with multiple stenoses of 
supraaortic vessels in 20 sessions. Stenting and balloon angioplasty were 
performed synchronously in 4 lesions in one (5.3%) patient, 3 lesions 
in 2 (10.5%) and 2 lesions in 16 (84.2%) patients. Stenting and balloon 
angioplasty were performed for 45 lesions; 8 in right internal carotid, 
12 in left internal carotid, 4 in right common carotid, 6 in left common 
carotid, 7 in left vertebral, 2 in right subclavian, and 6 in left subclavian 
arteries. Angioplasty was performed for two lesions only in one patient 
with left common carotid and left subclavian artery bypass graft stenoses 
proximally and distally.
Results: procedures were successful in all lesions (technical success: 
100%). Patients were followed for 1-43 months. Death or stroke was not 
seen during the procedure in early or late period. In two (10.5%) patients 
bradycardia and in one (5.3%) patient asystoly relieved with atropine 
developed during instent baloon dilatation. In two (10.5%) patients, 
hypotension lasting 2 days was seen. There was no additional embolic 
lesion on CT and/or MRI performed the following day. In two (10.5%) 
patients, stent restenosis after 12 months and bypass graft stenoses after 
18 months were seen and relieved with balloon angioplasty.
Conclusion: synchronous multiple stenting and angioplasty in patients 
with ischemic symptoms are safe and technically feasible methods in the 
treatment of supraaortic stenoses.

Other oncologic intervention
P-120
The evaluation of three-year experience in combined therapy of 
super selective arterial infusion chemotherapy using docetaxel 
hydrate (TXT) and radiation for oral cancer

T. Yoshizako, N. Okada, M. Nakamura, Y. Tuchie, A. Kobayashi, S. 
Andou, T. Nakamura, M. Sugihara, N. Uchida, H. Kitagaki; 
Radiology, Shimane University, Izumo, Japan.

Purpose: the purpose was to evaluate the clinical results in combined 
therapy of super-selective arterial infusion chemotherapy (SAI) using 
Docetaxel hydrate (TXT) and radiation for head and neck cancers.
Materials/Methods: 14 patients [10 men, 4 women, mean 61.8 years] 
with carcinoma of the head and neck regions received administration of 
TXT as SAI therapy. Pathological diagnosis by biopsy was 14 squamous 
cell carcinomas. The primary sites of the tumors were located in the 
tongue (n =9), gingiva (n=2), and buccal mucosa (n=3). Clinical stages 
included: T1/T2/T3/T4 equal 4/6/2/2 cases. A coaxial technique was used 
to place microcatheters in the target arteries. The dosage of anticancer 
drugs TXT (40-80 mg/body) was injected. All cases received radiation 
from linear accelerator (average total dose: 66.2 Gy). The initial tumor 
response, response duration, survival time and sub-acute side-effect were 
evaluated. We evaluated the sub-acute side-effect data according to the 
NCI-CTCAE ver.3 classification.
Results: all intraarterial infusions were done successfully without any 
complications. The initial local response rate was 92.9% (complete 
response, 50%; partial response, 42.9%). After a median follow-up of 1142 
days (range 36-2597 days), the 3 year-local control rate was 69.6% and the 
3 year-overall survival rate was 81.8%. Severe mucositis (grade >3) in oral 
cavity occurred for all patients. Severe leukopenia (grade >3) occurred for 
half the patients. All side effects were cured by conservative treatment.
Conclusion: the 3 year-overall survival rate by combined SAI using TXT 
and radiation was 81.8%. Severe sub-acute side effects occurred in more 
than half patients.

P-121
Dynamic observation of plasma vascular endothelial 
growth factor in patients with hepatocellular carcinoma 
after transarterial infusion of endostar combine with 
chemoembolization

G. Deng; 
Interventional Radiology, Nanjing, China.

Purpose: to randomized controlled study the dynamic expression 
level of plasma vascular endothelial growth factor (P-VEGF) in patients 
with hepatocellular carcinoma (HCC) after transarterial infusion of 
endostar combine with transarterial chemoembolization (TACE).
Materials/Methods: 40 patients with HCC were stochastic divided 
into two groups (20 patients in each group), namely endostar 
combine with TACE and TACE only. Peripheral blood samples were 
taken before and 3 days, 7 days, 1 month after procedure. Plasma 
VEGF level was assayed by the quantitative sandwich enzyme-linked 
immunosorbent assay (ELISA).
Results: in endostar and TACE group, P-VEGF level of three days 
after TACE was significant elevated (700.73±144.32 pg/ml) compared 
to before procedure (611.29±152.39 pg/ml) (P=0.019), and then it 
decreased gradually, and was 588.44±149.26 pg/ml, 601.06±148.23 
pg/ml on 7 days and one month later, respectively. In TACE group, 
P-VEGF level of three days, seven days after TACE was significantly 
elevated (693.96±135.12 pg/ml, 742.72±162.41 pg/ml, respectively) as 
compared to that of before TACE (626.26±122.25 pg/ml) (P =0.014, P 
=0.002, respectively), and then decreased gradually (638.48±141.09 
pg/ml, P=0.710).
Conclusion: through a dynamic detection of P-VEGF levels in two 
groups with HCC reflects the inhibitory effects of recombinant human 
endostatin on the P-VEGF, and indirectly reflects the inhibitory effects 
of endostar on the tumor vessel.

P-122
Does gravity affect drug distribution after port-catheter 
implantation for hepatic arterial infusion chemotherapy? 
Evaluation of the relationship between patient posture and 
intrahepatic perfusion on fusion images acquired with a 
combined CT/SPECT system

O. Ikeda1, Y. Tamura1, Y. Nakasone1, S. Shiraishi1, K. Kawanaka1, S. 
Tomiguchi1, Y. Yamashita1, H. Takamori2, H. Baba2; 
1Diagnostic Radiology, Kumamoto University Graduate School 
of Medical and Pharmaceutical Sciences, Kumamoto, Japan, 
2Gastroenterological Surgery, Kumamoto University Graduate School of 
Medical and Pharmaceutical Sciences, Kumamoto, Japan.

Purpose: to evaluate the relationship between the posture of patients 
with implantable port-catheter systems for hepatic arterial infusion 
chemotherapy (HAIC) and intrahepatic perfusion (IHP) on fusion images 
acquired with a combined CT/SPECT system.
Materials/Methods: we studied 23 patients with metastatic carcinoma of the 
liver who bore an implantable port-catheter system for HAIC. All underwent 
abdominal SPECT using Tc-99m-MAA (185 Mbq) and CT on the 3rd- in the 
upright and on the 7th day in the decubitus position after implantation of 
the port-catheter system. Drug delivery was through an implantable port. We 
studied 4 regions of interest in the liver including superior, inferior, anterior, 
and posterior portions and used the algorithm perfusion ratio = superior/
inferior, and anterior/posterior. To analyze differences in the perfusion ratio in 
the upright and decubitus positions, we used an unpaired t-test. Furthermore, 
we compared the IHP on fusion imaging in both positions.
Results: the superior/inferior perfusion ratio in the upright and decubitus 
positions was 0.92 and 1.14, respectively; the difference was not significant 
(p=0.27). The anterior/posterior perfusion ratio in the 2 positions was 1.73 and 
1.47, respectively, and the difference was not significant (p=0.35). In 14 of the 23 
patients (61%), the IHP was different in the upright and decubitus positions.
Conclusion: a difference was recognized by posture for many cases by IHP, 
but we found that gravity does not have an effect on perfusion in patients 
bearing an implantable port-catheter system for the delivery of HAIC.
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P-123
Fibrosis, portal hypertension and hepatic volume changes 

T. F. Jakobs1, R. J. Lewandowski2, B. Atassi2, R. Omary2, L. Kulik3, R. 
Murthy4, M. F. Reiser1, R. Salem2; 
1Department of Radiology, University of Munich, Munich, Germany, 
2Department of Radiology, Section of Interventional Radiology, 
Northwestern Memorial Hospital, Chicago, IL, United States, 
3Department of Hepatology, Northwestern Memorial Hospital, Chicago, 
IL, United States, 4Department of Radiology, Section of Interventional 
Radiology, MD Anderson Cancer Center, University of Texas, Houston, 
TX, United States.

Purpose: to identify changes in hepatic parenchymal volume, fibrosis and 
induction of portal hypertension following radioembolization with glass 
microspheres for patients with metastatic disease to the liver.
Materials/Methods: using standard 90Yttrium glass microspheres 
(TheraSphere, MDS Nordion) lobar treatment protocol, 32 patients 
(sequential bilobar treatments n=17, right lobe treatment n= 10, left lobe 
treatment n=5) received 90Yttrium infusions targeting 120 Gy to each 
lobe. We reviewed the pre and post-treatment imaging (CT, MRI) looking 
for changes in the right and left lobe volumes, whole liver and splenic 
volumes. In addition, main portal vein as well as left and right portal vein 
diameter measurements were also assessed pre and post treatments.
Results: in our series of sequential bilobar (n=17) treatments, a mean 
decrease in liver volume of 11.8% was noted. In this group, a mean splenic 
volume increase of 27.9% and portal vein diameter increase of 4.8% were 
noted. For patients receiving unilobar treatments (n=15), mean ipsilateral 
lobar volume decrease of 8.9%, contralateral lobar hypertrophy of 21.2 
and a 5.4% increase in portal vein diameter was also noted. These findings 
were not associated with clinical toxicities.
Conclusion: 90Yttrium radioembolization, utilizing glass microspheres, in 
patients with liver metastases results in changes of hepatic parenchymal 
volume and also induced findings suggestive of portal hypertension. 
Further studies assessing the long-term effects are warranted.

P-124
MR-guided liver biopsy using an open 0.2 T MR-system: 

J. Kettenbach1, V. Berczi2, B. Kovacs2, P. Magyar2, M. Blum1, A. H. 
Yassari1, A. Stadler1, J. Lammer1; 
1Dept. of Radiology, General Hospital, Vienna, Austria, 2Department of 
Radiology, Clinics of Cardiovascular Surgery, Semmelweis University, 
Budapest, Hungary.

Purpose: to evaluate the efficacy of MR-guided liver biopsy.
Materials/Methods: using an open 0.2 T MR-system (Magnetom Open 
Viva, Siemens, Erlangen) 158 patients (age 57±14 years) underwent biopsy of 
liver tumors. To localize the tumor, T2-TSE, T1-SE and T1-weighted 2D-FLASH 
sequences were used. In 83 cases, hepatospecific contrast media was applied. 
Biopsy was performed using a coaxial technique, MR-compatible puncture 
needles (diameter 13-16 Gauge, length 5-15 cm) and MR-compatible biopsy 
system (diameter 18 G, length 15-20 cm). We evaluated room time, duration 
of MR imaging, time until first biopsy specimen was obtained, insertion 
depth and angulation of the biopsy needle.
Results: all procedures were performed without clinical relevant 
complications. The mean room time was 84±31 minutes; MR-imaging 
took 65±30 (range 21-159) minutes.
Until first biopsy specimen was obtained, it took 48±24 minutes. The 
average size of a tumor was 2.1 (range 0.5-14) cm; the mean insertion 
depth was 10.1±2.9 cm. A malignant tumor was found in 81 (51%) 
patients, a benign tumor was found in 30 (19%) patients. In 47 (30%) 
patients no tumor was evident.
Conclusion: MR-guided biopsies of the liver are feasible and 
safe. In particular in subdiaphragmal location, or if not well seen 
on ultrasonography or CT, MR-guided biopsy (even at a low field 
strength) is very helpful and may justify even the increased efforts in 
time and equipment.

P-125
Role of superselective renal tumors transcatheter embolization 
before laparoscopic partial nephrectomy: methods, safety and 
efficacy

L. Carpanese1, G. E. Vallati1, G. Pizzi1, S. Guaglianone2, G. Simone2, M. 
Crecco1, M. Gallucci2; 
1Department of Interventional Radiology, IFO Istituto Regina Elena 
National Cancer Institute, Rome, Italy, 2Department of Urology, IFO 
Istituto Regina Elena National Cancer Institute, Rome, Italy.

Purpose: perioperative bleeding, during laparoscopic nephron-sparing 
surgery (NSS), is a quite common event. The authors evaluated the 
effectiveness of selective trans arterial renal tumors embolization (TAE) before 
laparoscopic NSS for reducing periprocedural haemorrhagic complications.
Materials/Methods: from August 2003 to January 2008, TAE was 
performed in 80 patients with small, solitary, hypervascular, predominantly 
exophitic, renal tumor. Median tumor size was 3.5 cm, and no lesion was 
adjacent to the collecting system. TAE was performed through the vessels 
feeding the tumor and the surrounding parenchyma, in order to obtain a 
small controlled necrotic area. 78 patients underwent selective TAE with 
polyvinylalcohol 300-500 µm sizes particles while in only two, acrylic glue 
was used. Angiographic absence of further arterial feeders confirmed 
the procedure efficacy. About 6 hours after TAE, patients underwent a 
laparoscopic NSS. Mean operative time was measured, as well as mean 
estimated blood loss, pain control, and post-operative outcome.
Results: no loss of significant viable renal tissue occurred after TAE. 
Mean operative time of laparoscopic NSS was of 45 minutes and a mean 
estimated blood loss was of 50 ml. No patient required blood transfusion. 
Average hospital length stay was 5 days; complications were only reported 
in three patients.
Conclusion: laparoscopic NSS is recognized as a valid alternative to open 
surgery. However, the rate limiting step of this technique is to achieve an 
adequate hemostasis. Pre-operative TAE of kidney tumors seems to be a 
safe technique that should be used before laparoscopic NSS for effective 
management of possible perioperative active renal bleeding.

P-126
Management of lymphoceles after pelvic lymphadenectomy: 
comparison of percutaneous catheter drainage with and without 
povidone-iodine sclerotherapy

W. Alago, A. Deodhar; 
Radiology, Memorial Sloan-Kettering Cancer Center, New York, NY, 
United States.

Purpose: to report our single center experience in the management 
of symptomatic lymphoceles following pelvic lymphadenectomy for 
genitourinary and gynecologic malignancy, comparing percutaneous 
catheter drainage with and without povidone-iodine sclerotherapy (PI).
Materials/Methods: we retrospectively reviewed all patients who 
presented for image guided drainage of pelvic lymphoceles from 
February 1999 to September 2007. Lymphoceles were diagnosed based 
on imaging characteristics and clinical presentation. Patients with daily 
catheter outputs greater than 100cc for three days or more were treated 
with povidone-iodine sclerotherapy. Those with less than 10cc and/or 
complete collapse on cavitography had their catheters removed.
Results: 68 patients with 74 pelvic lymphoceles were treated. Ultrasound, 
CT and fluoroscopy were used in 10, 55 and 13 patients, respectively. 
Forty-six patients (67.6%) had simple percutaneous drainage, 18 (26.5%) 
multi-session sclerotherapy with povidone-iodine and 4 (5.9%) simple 
aspiration. The mean initial cavity size was equivalent in both groups 
(276 cc with PI, 279 cc without PI, range 15-1600 cc). Mean duration 
of catheter drainage was 19 days (29 days with PI, 16 days without PI). 
Radiologic follow-up of 40 patients (59%) over 22.6 months demonstrated 
4 recurrences (all in patients without PI). Technical success was 100% in 
both groups. Clinical success was 100% with PI and 97 % without PI. There 
were no major complications.
Conclusion: percutaneous drainage of lymphoceles is effective after 
surgery for pelvic malignancy. Initial cavity size is not an accurate predictor 
of the need for sclerotherapy. Patients not requiring sclerotherapy had 
reduced catheter durations but were more likely to recur.



C  RSE

346 CIRSE
Annual Meeting and Postgraduate Course

P-127
Wound dehiscence (or failure to heal) following venous access 
port placement in patients on bevacizumab (Avastin) therapy

W. J. Zawacki1, S. P. Kalva1, T. G. Walker1, E. F. Halpern2, B. M. Janne 
d‘Othee1, A. C. Waltman1, S. T. Wicky1; 
1Section of Cardiovascular Imaging and Intervention, Massachusetts 
General Hospital, Boston, MA, United States, 2Department of Radiology, 
Massachusetts General Hospital, Boston, MA, United States.

Purpose: bevacizumab is a monoclonal antibody angiogenesis inhibitor 
used in the treatment of hypervascular neoplasms. This study seeks to 
determine the incidence of wound dehiscence or failure to heal following 
port placement in patients receiving bevacizumab therapy, and to 
examine the significance of dose timing relative to port placement in the 
study population.
Materials/Methods: in this IRB-approved, retrospective study, we 
reviewed the medical records of all patients who had venous access ports 
placed in our institution by interventional radiology from 7/1/06 through 
12/31/07. We identified 147 patients who were treated with bevacizumab 
within 120 days of port placement. The incidence of wound dehiscence 
and the significance of dose timing relative to port placement in these 
patients were calculated.
Results: there were 76 men and 71 women, none of whom had procedure-
related complications. 6/147 patients (4.1%) had wound dehiscence requiring 
port removal. The mean interval between bevacizumab dosing and port 
placement in patients without dehiscence (n=141) was (µ1=16.7 days). The 
mean interval in patients with dehiscence (n=6) was (µ2=10.8 days). A one-
tailed Kruskal-Wallis test was performed to test a directional hypothesis 
(H1: µ1>µ2) and (p value=0.0155) was calculated. A statistically significant 
difference in the mean interval between bevacizumab dosing and port 
placement exists between patients with dehiscence and those without.
Conclusion: wound dehiscence following port placement was related to 
the timing of bevacizumab therapy. Patients receiving bevacizumab within 
10 days of port placement had a higher incidence of wound dehiscence.

P-128
Percutaneous pelvic stop-flow isolated extracorporeal perfusion 
(PPIP) for loco-regional delivery of high dose chemotherapy: 
technique, feasibility and early results

A. Hakimé1, J. Muret2, S. Bonvalot3, F. Deschamps1, P. Rao1, T. De Baère1; 
1Interventional Radiology, Institute Gustave Roussy, Villejuif, France, 
2Anesthesia, Institute Gustave Roussy, Villejuif, France, 3Surgery, 
Institute Gustave Roussy, Villejuif, France.

Purpose: to study the feasibility of PIPP with high-doses of TNF-α and 
melphalan in patients with non resectable pelvic cancer.
Materials/Methods: from May 2004 to December 2007, seventeen 
patients with advanced pelvic cancer (4 pelvic sarcoma, 3 anal, 8 cervical, 
1 vaginal and 1 rectal cancer) received PIPP under general anesthesia. 
One occlusion balloon was inflated in the terminal portion of the aorta 
upstream of the iliac bifurcation; a second balloon was inflated at the 
origin of the inferior vena cava. Balloons 17 to 23 mm in diameter were 
inserted through 9 to 11 French femoral percutaneous access. Pneumatic 
cuffs were inflated around the thigh, and a pneumatic anti shock garments 
was placed over the trunk. TNF-alpha 0.3 mg and melphalan 1.5 mg/kg 
were infused through an oxygenated extracorporeal circulation during 30 
mn. Leakage was monitored by a radiolabeled TC99-serum albumin. MRI 
after 2 months evaluates tumor response.
Results: neither technical or hemodynamic complications nor death occurred 
during the 30 post procedural days. Deep aplasia requiring transfusion 
occurred in 15/17 patients. Pelvic fistula were encountered in 5/17 patients. 
Exposure to the drug of the pelvis was 5 to 26 fold higher that systemic 
exposure. Five complete responses, 7 major responses (>90% necrosis), 
partial responses (>50% necrosis), 1 stable disease and 1 progression were 
observed at two months. Survival after 6 months was 86%.
Conclusion: PIPP allowed obtaining a high of antineoplasic drug ratio 
from pelvic isolated circuit to systemic circulation agents with acceptable 
toxicity. The encouraging clinical results with impressive tumor response 
suggest further evaluation.

Others
P-129
Cognitive Task Analysis applied to vascular interventional radiology: 
interim results from the iTRIMS (international task analysis for 
radiological interventional metrics in simulation) project

A. England1, C. Hunt2, H. Woolnough2, S. J. Johnson2, A. E. Healey3, W. 
E. Lewandowski4, D. A. Gould3; 
1Medical Imaging, University of Liverpool, Liverpool, United Kingdom, 
2Manchester Business School, University of Manchester, Manchester, 
United Kingdom, 3Department of Radiology, Royal Liverpool University 
Hospital, Liverpool, United Kingdom, 4William E Lewandowski 
Consulting, Daytona Beach, FL, United States.

Purpose: to identify, describe, detail and stratify the cues, cognitive thought 
processes, decision-making, and physical actions involved in the successful 
performance of vascular interventional radiology (IR) recanalisation procedures.
Materials/Methods: a number of commonly performed vascular arterial 
interventional procedures were selected for cognitive task analysis. Subject matter 
experts (SME) for these procedures were transparently identified by British (BSIR) 
and European (CIRSE) IR societies. Interventions were performed by subject experts 
and a video-record taken using 3 DVD recorders (room overview, fluoroscopy 
screen and operator) simultaneously. Operator interviews and interim analysis of 
video records by a team of three occupational psychologists broadly categorised 
the procedure steps performed. In the UK, and at an international meeting (CIRSE 
2007), SMEs reviewed these video records and were interviewed in depth about the 
procedures by the psychology team. This enabled the interim procedural algorithm 
to be refined to identify key features for a successful procedural outcome. Common 
errors and complications were also identified.
Results: detailed task descriptions and decision protocols were developed for 
endovascular iliac interventions (carotid stent, iliac angioplasty and stent). In further 
data collection and analyses, SMEs identified critical procedural steps that might be 
used as metrics.
Conclusion: complex endovascular procedures were decomposed to identify their 
constituent processes. These data will be published on a research website and could 
represent a valuable educational resource. Data collected in this way is being used to 
provide the design basis and performance objectives for computer-based simulations.

P-130
Interventional radiology core skills simulation: mid term status 
of the CRaIVE projects

D. A. Gould1, F. P. Vidal2, C. Hughes2, P. F. Villard3, V. Luboz3, N. W. 
John2, F. Bello3, A. Bulpitt4, V. Gough1, D. O. Kessel5; 
1Radiology, Royal Liverpool University NHS Trust, Liverpool, United 
Kingdom, 2School of Computing, Bangor University, Bangor, United 
Kingdom, 3Surgical Technology, Imperial College, London, United 
Kingdom, 4School of Computing, University of Leeds, Leeds, United 
Kingdom, 5Radiology, Leeds Teaching Hospital, Leeds, United Kingdom.

Purpose: to develop Interventional Radiology (IR) simulator models for core skills 
training. Few, if any, simulations have been convincingly validated for training IR 
skills, though this should be achievable where content and fidelity are appropriate 
to real world tasks. Task analysis, measured instrument forces and patient imaging 
data are therefore used in our ‘high fidelity’, IR simulator developments.
Materials/Methods: following research governance approvals, video-recorded 
IR procedures performed by subject matter experts (SME) were decomposed by 
trained psychologists in operator interviews. An annotated task analysis, derived 
from these data, informed simulator development. Novel sensors were developed 
to record IR instrumentation forces. Relevant target anatomy and pathology in 
selected, anonymous, patient imaging studies was segmented, and a surface and 
volume mesh created. These data were also used to create simulated ultrasound 
images for needle guidance. Tissue deformations (needle insertion, intrinsic 
motion), calculated using a mass-spring algorithm, were mapped to human-
computer interface devices. Preliminary demonstration of integrated simulations to 
trainees and practitioners provided feedback.
Results: task analysis informed the development of deformable models 
incorporating data from procedural instrument force measurements. These models 
were integrated into a novel framework for training ultrasound guided biopsy and 
the Seldinger technique. Preliminary content validation studies yielded favourable 
observations, which are also driving revisions, including implementation of an 
immersive virtual environment, with haptic devices and stereoscopic viewing.
Conclusion: real patient imaging and procedural data can be used to gear the 
technologies of computer based simulation to the fidelity and content required to 
attain specific, desired IR training objectives.
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P-131
Transarterial chemoembolization in down-staging program 
for hepatocellular carcinoma prior to liver transplantation: the 
Bologna work-in-progress experience

A. Cappelli, E. Giampalma, M. Renzulli, A. Bazzocchi, R. Golfieri; 
Azienda Ospedaliero-Universitaria di Bologna - Policlinico S.Orsola-
Malpighi, Unità Operativa Radiologia Albertoni, Bologna, Italy.

Purpose: to assess the efficacy and the safety of Transarterial 
Chemoembolization (TACE) on long-term survival and tumor 
recurrence rate in down-staging patients with hepatocellular 
carcinoma (HCC) listed for liver transplantation (LT): a new allocation 
policy still under evaluation.
Materials/Methods: between 2003 and 2006, we prospectively 
analyzed with an intention-to-treat principle the outcome of 173 patients 
listed for LT with HCC. HCCs were divided in 3 groups: single nodule 
<3 cm (T1, 38 pts), single nodule ≤5 cm or multiple nodules ≤3 with a 
diameter ≤3 cm (T2, 94 pts) meeting the conventional Milan criteria, and 
the down-stage group (T3, 41 pts): single HCC ≤6 cm or multiple nodules 
≤6 with a total tumor diameter ≤12 cm. TACE was performed in a total of 
114 patients (65.9%): 15 in T1 (39.5%), 61 in T2 (64.9%), 38 in T3 (92.7%).
Results: the rate of LT was equally distributed among the 3 groups 
(47.4% T1, 55.3% T2 and 56.1% T3) and after a median follow-up of 21 
months, the overall tumor recurrence rate was 12% and the overall 
patient survival was 83%. The HCC recurrence rate was comparable 
among the 3 groups (7.1% T1, 14.3% T2 and 13% T3) and the presence 
of HCC recurrence did not affect significantly the patient’s survival.
Conclusion: the pre-operative tumor stage did not affect the patient 
survival and in particular the down-stage group had comparable 
outcome than the other groups. TACE is effective and safe as a down-
staging procedure to extend pre-operative selective criteria for HCC 
patients waiting for LT.

P-132
Endovascular management of post-biopsy arteriovenous fistulas 
in renal transplant patients

L. Roller, H. Ferral, A. Pillai, S. Saltzberg; 
Rush University Medical Center, Chicago, IL, United States.

Purpose: to evaluate the outcome of patients with post-biopsy 
iatrogenic arteriovenous fistulae (AVF) in transplanted kidneys by 
comparing patients who underwent treatment with super-selective 
embolization versus those who were not treated.
Materials/Methods: 914 patients with kidney transplants underwent 
sonographically guided percutaneous kidney biopsies between April 
2002 and August 2007. 34 AVFs were identified (3.7%). Twenty-six patients 
were analyzed; eight were excluded due to lack of clinical data. Thirteen 
underwent embolization and 13 patients were not treated (n=13). No 
significant differences were identified between the two patient groups. 
Indication for embolization was increasing serum creatinine attributed to 
the AVF. All embolization procedures were performed with super-selective 
catheterization of the involved arteries. The serum creatinine levels were 
compared between the treated and untreated groups for up to 2 years after 
the procedures. Clinical success was defined as a decrease or stabilization in 
serum creatinine. Data was analyzed with two-tailed paired student T-test.
Results: all embolization procedures were technically successful. 
Procedures were performed with a combination of non-ionic contrast, CO2 
and gadolinium, keeping the contrast load to a minimum. Patients treated 
with embolization had an average post-biopsy creatinine of 3.5 mg/dl, 
while the untreated group had an average post-biopsy serum creatinine 
of 3.4 mg/dl (NS). Clinical success in the treatment group was achieved in 
7/13 patients (60.0%) and in 8/13 patients (61.5%) in the untreated group.
Conclusion: renal transplant patients with biopsy-related AVF who 
are treated with transarterial embolization have similar outcomes as 
those who are not treated.

P-133
Computational analysis on the behavior of spherical embolic 
agents in a vascular bifurcation model for planning of 
transcatheter embolization

K. Hidaka1, M. Nakamura2, K. Osuga3, M. Komizu4, S. Wada1; 
1Department of Mechanical Science and Bioengineering, Osaka University, 
Suita, Japan, 2The Center for Advanced Medical Engineering and 
Informatics, Osaka University, Suita, Japan, 3Department of Diagnostic and 
Interventional Radiology, Osaka University Graduate School of Medicine, 
Osaka University, Suita, Japan, 4Division of Radiology,Department of 
Medical Technology, Osaka University Hospital, Suita, Japan.

Purpose: to analyze flowing behaviors of spherical embolic agents (SEAs) 
injected into a blood vessel by computer simulation for planning of transcatheter 
embolization.
Materials/Methods: an SEA was two-dimensionally modeled by surrounding 
the internal liquid with a membrane consisting of nodal points linked by spring 
elements which resist to stretching and bending. Under the virtual work principle, 
the shape of SEA in a flow field was determined toward the minimum energy state. 
T-junction model of a blood vessel where a branching vessel was connected at the 
right angle against the main vessel was constructed. Flows of plasma and SEAs were 
simulated by the moving-particle semi-implicit method where flow and motion 
of SEAs were expressed by collective movement of particles. SEAs were injected 
intermittently from the inlet with various positions and frequencies.
Results: flowing behaviors of SEAs were significantly affected by injection 
positions and frequencies. Injection positions closer to the branch orifice were 
initially associated with the favored flow of SEAs into the branch. However, as 
SEAs once entered the branch and caused the increase of the flow resistance in 
the branch compared to that in the main vessel, the flow tendency of SEAs was 
altered toward the main vessel. Increase in the injection frequency made fluid 
mechanical interactions between SEAs more complex, leading to difficulty in 
controlling flowing behaviors of SEAs.
Conclusion: injection positions and frequencies of SEAs have a significant impact 
on behaviors of SEAs, addressing the importance of controlled injection of SEAs 
in transcatheter embolization.

P-134
Usefulness of cone-beam CT with flat-panel-detector digital 
angiogram system in patients with previous transcatheter 
arterial chemoembolization

D. Lee1, H. Chun1, B. Choi1, Y. Won2; 
1Kang-Nam St. Mary‘s Hospital, Seoul, Seoul, Republic of Korea, 
2Uijeongbu St. Mary‘s Hospital, Uijeongbu, Republic of Korea.

Purpose: to assess the usefulness of the cone-beam CT with Flat-Panel-
Detector (FPD) digital angiogram system for the tumor evaluation, 
treatment guidance and planning in patients with multiple-session 
transcatheter arterial chemoembolization (TACE) with lipiodol.
Materials/Methods: from February to April 2007, twenty-nine patients 
(mean age: 58.3 years) receiving previous TACE with lipodol were included 
in this study. All patients (34 lipodol-laden hepatocellular carcinoma 
nodules) underwent intraarterial rotational angiography (Allura Xper 
FD20; Philips) and the cone-beam CT was reconstructed from the volume 
data set. We assessed whether the cone-beam CT was useful to detect 
lesions and make the therapeutic decision, and the conventional digital 
subtraction angiography (DSA) was correlated with the cone-beam CT.
Results: the cone-beam CT demonstrated additional newly developing 
lesions that were not visualized on conventional DSA alone in 3 patients, 
and aided in the decision of which artery chemotherapeutic agents should 
be administered through in 7 patients during TACE with the patient on 
the table. The cone-beam CT findings were identical with those of the 
conventional DSA in twenty-nine of all lipidol-laden HCC nodules. One 
of the other five, not visualized on conventional DSA, showed contrast 
enhancement on the cone-beam CT, but four, visible on conventional 
DSA, were not perfused on the cone-beam CT.
Conclusion: the cone-beam CT with FPD digital angiogram system 
was useful to evaluate lipidol-laden HCC nodules, make the therapeutic 
decision, and detect more lesions during TACE while the patient was on 
the table without transfer to the CT room.



C  RSE

348 CIRSE
Annual Meeting and Postgraduate Course

P-135
In vitro MR imaging of Fe2O3-arginine labeled heNOS 
genetically modified endothelial progenitor cells

F. Nie, G. J. Teng; 
Southeast University, Nanjing, China.

Purpose: to explore the feasibility of in vitro magnetic resonance imaging 
on rabbit peripheral blood endothelial progenitor cells (EPCs) modified 
with heNOS gene which were labeled with superparamagnetic iron oxide 
(Fe2O3-arginine).
Materials/Methods: Fe2O3 was incubated with arginine to form Fe2O3-
arginine. Rabbit peripheral blood mononuclear cells were isolated and 
EPCs were selected by adherence method, expanded and modified with 
heNOS gene using Lipofectamine 2000. After 48 hours, genetical-modified 
EPCs were incubated with Fe2O3-arginine for 24 hours. Intracellular iron 
was detected by Prussian blue stain. The expression of heNOS gene was 
detected by Western Blot. MTT assay was used to evaluate cell survival 
and proliferation of SPIO-heNOS-EPCs. Flow cytometry was used to 
analysis cell apoptosis. The cells underwent in vitro MR imaging with 
various sequences.
Results: iron-containing intracytoplasmatic vesicles could be observed 
clearly with Prussian blue staining, and the labeling rate of SPIO-heNOS-
EPCs was similar to SPIO-EPCs, which were nearly 100%. Survival and 
apoptosis values obtained by MTT and flow cytometry analysis were 
similar among SPIO-heNOS-EPCs, SPIO-EPCs and unlabeled EPCs. The 
signal intensity on MRI was similar significantly decreased in SPIO-
heNOS-EPCs and SPIO-EPCs compared with that in unlabeled cells. The 
percentage change in signal intensity (ΔSI) was most significant on T2*WI 
and ΔSI was significantly lower in cells labeled for 7 days than that labelled 
for 1 day.
Conclusion: the heNOS gene can be transfected into EPCs successfully 
by using Lipofectamine 2000. The heNOS-EPCs can be labeled with 
Fe2O3-arginine without significant change in viability and proliferation. 
The SPIO-heNOS-EPCs can be imaged with standard 1.5 T MR equipment. 
The degree of MR signal decreasing may indirectly reflect the cells count, 
growth state and division.

P-136
Contrast-induced nephropathy: pooled comparison of iso-
osmolar iodixanol-320 versus low osmolar iomeprol-400 
or iopamidol-370 in patients with chronic kidney disease 
undergoing computed tomography

L. Romano1, L. Grazioli2, L. Bonomo3, D. Sahani4, C. Catalano5, S. 
Morcos6, H. S. Thomsen7; 
1Radiology Service, AORN “Antonio Cardarelli”, Naples, Italy, 2Radiology 
Service, University of Brescia Hospital, Brescia, Italy, 3Bio-Imaging and 
Radiological Sciences, Policlinico A Gemelli, Rome, Italy, 4Department 
of Radiology, Massachusetts General Hospital, Boston, MA, United 
States, 5Radiology Service, University of Rome „La Sapienza“, Rome, 
Italy, 6Department of Radiology, University of Sheffield, Sheffield, 
United Kingdom, 7Department of Diagnostic Radiology, Copenhagen 
University Hospital, Herlev, Denmark.

Purpose: to compare contrast-induced nephropathy (CIN) after low-osmolar 
contrast media (LOCM, iomeprol-400 or iopamidol-370) versus iso-osmolar CM 
(IOCM, iodixanol-320) in patients with chronic kidney disease (CKD).
Materials/Methods: 301 patients with CKD were randomized to a 40 gI dose of 
LOCM (N=153) or iodixanol (N=148) for MDCT of the liver or peripheral arteries. 
CM were injected at 4 mL/sec followed by a 20 mL saline flush. Serum creatinine 
(SCr) was measured at screening and at 48-72 hrs post-dose. CIN was defined as an 
absolute (≥0.5 mg/dL) rise in SCr from baseline. Data from patients receiving LOCM 
or IOCM were compared with chi-square or t-test.
Results: demographic and procedural variables were comparable in the LOCM and 
IOCM group. Baseline SCr was 1.62±0.51 mg/dL in LOCM group and 1.62±0.62 in IOCM 
group (p=0.9). A significantly greater change in SCr from baseline was seen in patients 
receiving iodixanol compared with patients receiving LOCM (0.05±0.25 vs. −0.02±0.18 
mg/dL, p=0.008). Postdose SCr increases of ≥0.5 mg/dL occurred in 0 patients after 
LOCM and in 7 [4.7%] after IOCM, p=0.007. In 119 higher risk patients (baseline SCr ≥2.0 
mg/dL and/or baseline CrCl ≤40 mL/min, LOCM=67, IOCM=52), postdose changes in SCr 
were −0.05±0.20 for LOCM vs. 0.09±0.35 for IOCM, p=0.008, while SCr increases of ≥0.5 
mg/dL occurred in patient after LOCM and 6 (11.5%) patients after IOCM, p=0.006.
Conclusion: significantly greater effects on renal function were observed after 
iodixanol-320 than after LOCM in patients randomized to receive iodine-matched 
IV CM doses.

P-137
Comparative evaluation of noninvasive compression adjuncts 
for hemostasis in percutaneous interventional procedures

M. D. Kuo, D. Wang, S. Olsen, F. Miller, K. Valji, W. Wong, S. Rose; 
Radiology, UCSD, San Diego, CA, United States.

Purpose: compression adjuncts are a novel class of hemostatic 
agents that are noninvasive, leave no foreign material behind and 
effectively reduce time to hemostasis (TTH). We performed a pilot 
study to assess the relative efficacy of D-Stat Dry (D-Stat), QR Powder 
(QR), and XS Powder (XS) to reduce mean TTH after percutaneous 
vascular intervention.
Materials/Methods: D-Stat, QR, or XS was applied in 196 
percutaneous diagnostic arterial, therapeutic arterial, venous, and 
arteriovenous dialysis access (AVDA) procedures in 158 patients. 
TTH and application-related complications were assessed across all 
3 cohorts.
Results: the 3 study populations were well matched. TTH was 
significantly reduced in all applications of QR (3.1±1.1 min) and XS 
(3.7±1.1 min) relative to D-Stat (6.2±1.1 min, P<0.001 vs. both). For 
therapeutic arterial procedures, TTH for QR and XS were 3.6±1.1 and 
4.7±1.1 min, respectively, and significantly less than that of D-Stat 
(10.0±1.2 min; P<0.001 vs. QR, P<0.01 vs. XS). TTH for QR and XS were 
also shorter compared to D-Stat in diagnostic arterial and AVDA 
procedures (P<0.05). For venous procedures, TTH for QR (1.9±1.2 min) 
was significantly decreased compared to both D-Stat (4.0±1.2 min, 
P<0.05) and XS (3.4±1.2 min, P<0.05).
Conclusion: all three agents effectively reduced TTH with minimal 
associated complications. QR and XS were both more effective than 
D-Stat in achieving TTH with QR being the most effective.

P-138
Manual compression versus Starclose in femoral and brachial 
artery puncture site closure: single center study

A. Klepanec1, I. P. Vulev1, M. J. Vozar1, J. Madaric2, T. Balazs1, L. 
Stanova1, T. Kozlovska3; 
1Dept. of Diagnostic and Interventional Radiology, Institute of 
Cardiovascular Diseases, Bratislava, Slovakia, 2Dept. of Intensive 
Angiology, Institute of Cardiovascular Diseases, Bratislava, Slovakia, 
3Dept.of Intensive Angiology, Institute of Cardiovascular Diseases, 
Bratislava, Slovakia.

Purpose: to compare the efficacy and safety of manual compression after 
diagnostic procedures versus Starclose vascular closure device after percutaneous 
interventions in femoral (x) and brachial (y) artery puncture site closure.
Materials/Methods: during one-year period in 1632 patients (mean age 62 
years [23 to 89], M:F 62:38%), we analyzed and compared the use of manual 
compression (812, x=747, y=65) and Starclose vascular closure device (820, 
x=753, y=67) for puncture site closure of femoral or brachial artery. Primary 
end-points were time to hemostasis and major complications rate (arterial 
pseudoaneurysm, retroperitoneal hematoma, dissection, thrombosis), 
secondary end-points were time to ambulation and minor complications 
(local puncture site hematoma) the second day after procedure.
Results: the mean time to hemostasis was 40 seconds in Starclose group 
versus 13.2 minutes in manual compression group (p<0.001). Importantly, 
there was strong trend towards lower incidence of major complications after 
use of Starclose device compared to manual compression (2 vs. 9, p<0.05). 
Additionally, time to ambulation was significantly shorter in Starclose group 
(4.5 vs. 18.5 hours, p<0.001). There was no difference in frequency of minor 
complications between both groups (28 vs. 37, non significant). In both groups, 
there was no difference in frequency of major and minor complications after 
femoral and brachial puncture site closure.
Conclusion: our data revealed Starclose vascular closure system as a safe, 
timesaving and hospital-stay shortening method for femoral and brachial 
arterial puncture site closure with less major complication rate compared 
to manual compression.
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P-139 withdrawn

P-140
Endoluminal intervention in the salivary duct clinical outcomes 
at DGH

I. Nagra1, J. Dyer2; 
1Radiology, Royal Wolverhampton Hospital, Birmingham, United 
Kingdom, 2Radiology, Royal Wolverhampton Hospital, Wolverhampton, 
United Kingdom.

Purpose: to examine the initial experience of interventional salivary duct 
procedures performed over a four year period, with a view to define the 
indications and surgical options in patients with salivary duct calculi or 
strictures. We will compare our findings with the published literature.
Materials/Methods: the salivary duct was accessed using a catheter 
and wire technique and dilated using a combination of dilators and 
angioplasty balloons. The occasional use of cutting balloons was required. 
Stones were removed with a Lithocatch basket. Patients were reviewed in 
a radiology based outpatient clinic.
Results: of the 27 cases, 33 procedures were performed in total between 
June 2004 and January 2008 with 15 patients requiring intervention for stone 
disease and 12 patients requiring sialoplasty for strictures. Of the stone group, 
9 procedures were successful at the first attempt. In one patient, stones were 
outside the salivary duct and therefore inaccessible. 3 patients had incomplete 
stone removal requiring further procedures with one patient needing a third 
procedure although all subsequent procedures were successful. 2 patients in 
this group went on to have surgery due to recurrent symptoms. In the stricture 
group, there were 10 patients with successful outcomes. Two patients had a 
repeat procedure which was unsuccessful in one patient who had surgery 
for continuing symptoms. There were no significant complications in either 
group of patients.
Conclusion: endoluminal salivary duct intervention is a safe and effective 
alternative to surgery and our results suggest that it is particularly useful 
in those patients with strictures.

Pediatric IR
P-141
Percutaneous biliary endoprosthesis as a salvage procedure in 
pediatric liver transplant recipients of living donor: technique 
and clinical outcome in 4 cases

P. Almeida, B. Gonçalves, J. Ilharco, A. Gil-Agostinho, P. Donato, V. 
Carvalheiro, E. Furtado; 
Radiology, Coimbra University Hospitals, Coimbra, Portugal.

Purpose: 1. To review our experience in biliary endoprosthesis used 
in pediatric patients with progressive ischemic damage of the biliary 
tree to postpone retransplantation of the liver. 2. To assess clinical 
outcome and describe a new stent insertion technique.
Materials/Methods: since October 1997 until November 2007, 
seven endoprosthesis were implanted in 4 children by percutaneous 
puncture under fluoroscopic guidance. All endoprosthesis were 
implanted in the left lateral segments (S2 and S3), and all children had 
biliary disease due to deficient perfusion after injury of the hepatic 
artery. In one patient a covered stent was used; in two patients self-
expandable multi-filament prosthesis were applied and in the others 
(n=4) laser-designed nitinol stents.
Results: biliary duct patency was achieved with a single stent in 1 
patient. 3 patients needed a second reintervention with co-axial 
reinsertion of a new stent. None of the four children had to be yet 
retransplanted and they maintained a normal growth.
Conclusion: the use of billiary endoprosthesis in pediatric 
recipients of liver grafts with ischemic biliary duct damage definitely 
maintains a normal growing process and effectively postpones 
retransplantation.

Peripheral PTA and vascular stents
P-142
Complication rate of arterial closure in peripheral vascular 
intervention

A. Mizzi1, M. Kadhim2, L. Thorpe2, F. Lau3; 
1Medical Imaging, Mater Dei Hospital, Birkirkara, Malta, 2University 
of Glasgow, Glasgow, United Kingdom, 3Department of Radiology, 
Hairmyres Hospital, East Kilbride, United Kingdom.

Purpose: to assess the complication rate of arterial closure in peripheral 
vascular intervention.
Materials/Methods: we retrospectively reviewed all peripheral vascular 
interventions that were performed at our hospital during the year 2006. 
The radiologist’s report was accessed from the radiology information 
system and further details were obtained from the patient’s case notes. The 
following data was recorded: number of arterial punctures; method of arterial 
closure; complications of arterial closure; management of complications. 
Complications were classified as minor or major (Society of Interventional 
Radiology guidelines).
Results: there were a total of 274 arterial punctures. Closure methods 
included: Angioseal (131 punctures, 48%); Perclose (94 punctures, 34%); 
manual compression (47 punctures, 17%); surgical closure unrelated 
to groin complications (2 cases, 1%). There were a total of 13 closure-
related complications (4.7%), 9 minor complications (3.3%) and 4 major 
complications (1.4%). There were two large groin haematomas, one 
of which required surgery; both related to Perclose malfunction. Two 
patients who had Angioseal closure developed acute lower limb ischemia 
requiring surgical intervention. There were no major complications 
following manual compression.
Conclusion: complications of arterial closure devices are infrequent. 
Major bleeding complicated the use of Perclose and acute lower limb 
ischemia occurred after use of Angioseal. Manual compression remains a 
safe method of arterial closure.

P-143 Withdrawn   P-144 Withdrawn   P-145 Withdrawn

P-146
Use of covered stents for arterial rupture during endovascular 
intervention

K. Björses, K. Ivancev; 
Vascular Center, Malmö, Sweden.

Purpose: to evaluate retrospectively the treatment with covered stents 
of iatrogenic aorto-iliac ruptures during endovascular intervention in a 
single tertiary vascular center.
Materials/Methods: all patients with iatrogenic rupture of the aorto-
iliac arteries between 2004 and 2007 were identified through a local 
database. Angiographies were analyzed for TASC classification and 
details of number, size and type of covered stent used for repair.
Results: fifteen consecutive patients were identified (9 men, mean age 
67 years). Twelve patients (9 TASC D, 3 TASC C) had occluded arterial 
segments that were recanalized. The ruptures occurred in the external 
iliac arteries in eleven patients and in the common iliac arteries and 
the aortic bifurcation in two patients respectively. All ruptures were 
successfully sealed with covered stents. Self-expanding covered stents 
were used in six patients; balloon expandable covered stents in four 
and five patients were treated with both. Median amount of covered 
stents used per patient was two (range: 1-5). All patients treated with 
balloon expandable covered stents immediately responded with good 
haemostasis, whereas two patients treated with self-expanding covered 
stents required reinforcement with balloon expandable covered stents. 
Ruptures in the aortic bifurcation required a combination of self-
expanding and balloon expandable covered stents for complete seal.
Conclusion: covered stents provided a fast haemostasis in all iatrogenic 
arterial ruptures. Self-expanding covered stents may require additionally 
balloon expandable covered stents for complete seal of the rupture.
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P-147
Performance characteristics of modern self-expanding nitinol 
stents indicated for SFA

W. Schmidt1, R. Andresen2, P. Behrens1, K. P. Schmitz1; 
1Institute for Biomedical Engineering, University of Rostock, Rostock, 
Germany, 2Department of Diagnostic Imaging and Interventional 
Radiology, Güstrow Hospital, Academic Teaching Hospital of the 
University of Rostock, Guestrow, Germany.

Purpose: to evaluate performance characteristics of currently available SFA 
stents and stent delivery systems (SDS). The challenge for stent designers 
is to balance flexibility, radial force, and shortening on deployment.
Materials/Methods: six 7mm/80mm stent systems were included: 
BIOTRONIK Astron Pulsar (4F), EDWARDS LifeStent FlexStar, ev3 PROTÉGÉ 
Everflex, CORDIS Smart Control, BARD E-Luminexx, GUIDANT Absolute 
(all 6F). The SDS were evaluated for profile, flexibility in the stent region, 
trackability and pushability through a tortuous vessel model and release 
force during deployment. Stents were evaluated for flexibility, radial force 
during expansion and compression, and shortening.
Results: the 4F system had the lowest profile (1.45 mm) followed by the 6F 
stent systems (1.96-2.10 mm). Astron Pulsar was most flexible (195 Nmm2) 
compared to 334-972 Nmm2 for the 6F systems. The track force of the 
stiffest system (FlexStar, 0.314N) was higher than that of the Astron Pulsar 
(0.273N) but lower than of the other systems (0.387-0.579N). Release force 
was 1.69N (Absolute Stent), 2.05N (Astron Pulsar) up to 13.00N (FlexStar). 
Radial force at 6 mm stent diameter was during expansion from 3.95N 
(Absolute) and 3.99N (Astron Pulsar) up to 7.22N (FlexStar) but higher 
while compressed.
Conclusion: the 4F Astron Pulsar SDS had the best flexibility and 
trackability. Release force was high in most systems with release handles. 
Radial force of Astron Pulsar and Absolute stents were the lowest with 
FlexStar almost double. Clinical evaluations will determine whether a 
strategy of high or low radial force results in higher patency rates and 
lower fracture rates.

P-148
Reduced intimal thickening and arterial wall stresses 
downstream to a spiral flow inducing stent in a carotid arterial 
stenosis porcine model

J. G. Houston1, M. Bonneau2, C. Kang2, P. Stonebridge3, J. Dick4; 
1Clinical Radiology, Ninewells Hospital, Dundee, United Kingdom, 
2Laboratoire de Thrombose et d‘Athérosclérose, INRA, UEPSD, Jouy en 
Josas, France, 3Vascular Surgery, Ninewells Hospital, Dundee, United 
Kingdom, 4Vascular Medicine, Ninewells Hospital, Dundee, United 
Kingdom.

Purpose: clinical failures of stents are due to in-stent restenosis and distal 
disease progression. The presence of spiral blood flow is associated with 
reduction of adverse haemodynamic factors. The aim was to compare a 
spiral flow inducing stent with a standard stent using computational fluid 
dynamics (CFD) and a porcine model.
Materials/Methods: 32 balloon expandable stents were implanted in 
the carotids (spiral SLFTM stent or control stent) in 16 pigs. A cuff stenosis 
was surgically placed distal to the stents. Angiography, ultrasound was 
performed to assess stent patency, distal cuff stenosis and the presence 
or absence of spiral flow. Pigs were euthanased at 15 days (n=8), 45 days 
(n=8). Histological measurement of intima and media thicknesses in 
stenosis, and correlation with CFD predictions of wall shear stress (WSS) 
was performed.
Results: spiral stents showed spiral flow, control stents showed loss of spiral 
flow. One control showed significant (>50%) in stent re-stenosis. Downstream 
histology showed reduced intima thickness in spiral stents (36±27 s.d. microns) 
compared to control stents (97±128 s.d. microns), similar media thicknesses 
(534±236 s.d. microns, v. control 528±274 s.d. microns) and significantly 
reduced intima/media ratios in spiral versus control (p=0.03). CFD predictions 
of adverse WSS matched the histological responses.
Conclusion: just distal to a downstream stenosis, where turbulence is 
most prevalent, a statistically significant reduction in intima/media ratios 
is seen in spiral stents compared to control stents. Reintroduction of spiral 
flow in stent may reduce downstream disease progression.

P-149
Catheter directed thrombolysis in management of inflow bypass 
graft thrombosis

B. Arslan, T. J. Ryan, U. C. Turba, W. Swee, J. F. Angle, A. H. Matsumoto; 
Radiology, University of Virginia, Charlottesville, VA, United States.

Purpose: to evaluate efficacy and safety of catheter directed 
thrombolysis (CDT) in management of inflow bypass graft thrombosis.
Materials/Methods: we have reviewed inflow graft CDT cases performed 
in our institution within the past 10 years. A total of 22 patients with 26 
encounters of graft thrombolysis were identified. Eleven patients were 
male (50%) and 11 female (50%). Mean age was 53.25 (42-81). Routes of 
access included antegrade femoral directly into the thrombosed graft, 
retrograde up-and-over with a reverse curved catheter with its tip 
positioned at the contralateral (thrombosed) proximal limb, and brachial 
access with an infusion catheter embedded within the thrombosed limb.
Results: 19 patients underwent CDT only once, one underwent 
CDT 3 times and two patients twice. All procedures were technically 
successful in recanalizing the thrombosed grafts, except one case of 
axillary-femoral bypass. In this patient there was significant outflow 
disease. In addition to this case, four additional patients underwent 
adjunctive surgery. In four cases surgery was performed to improve 
outflow (3 fem-pops, and one profundoplasty) and in one case to 
treat a large pseudoaneurym at the femoral anastomosis. Adjunctive 
endovascular intervention was performed in 9 aorto-bifemoral, 
2 axillary-femoral, and single case of ilio-femoral CDT. Two cases 
eventually underwent repeat aorto-bifemoral graft placement due 
to graft infection and repeat occlusion. All others grafts were patent 
at the time of last follow-up.
Conclusion: CDT for inflow graft occlusion is a safe and effective 
technique in management of inflow graft thrombosis. Its efficacy 
increases with use of adjunctive interventional techniques.

P-150
Percutaneous revascularization of infra-popliteal arteries in 
lower limb saving

M. Grosso, A. Balderi, F. Melchiorre, E. Peano, R. Addeo, L. Ferro, L. 
Donato, G. Gallarato; 
Radiology, Azienda Ospedaliera Santa Croce e Carle, Cuneo, Italy.

Purpose: to analyze the limb salvage rate after infrapopliteal 
angioplasty in patients presenting with critical limb ischemia in our 
six years experience.
Materials/Methods: a prospective study of 261 patients (152 F, 109 
M) at III-IV Lériche-Fontaine class (rest pain or trophic lesions) with 
critical limb ischemia who underwent lower limb percutaneous 
transluminal angioplasty was performed for the period between May 
2002 and February 2008. 519 dilatations (188 popliteal, 72 posterior 
tibial, 91 anterior tibial, 125 interosseous, 35 tibial-fibular trunk, 
8 pedidial) were performed. 137 patients (52.5%) were diabetics. 
The technique consists of recanalization and balloon dilatation by 
percutaneous anterograde access with a 4F introductor. 255 patients 
were treated with traditional technique; 11 with cryoplasty and 38 
with stent.
Results: immediate success achieved in 94% of cases. No major 
complications occurred. In followed up patients (mean duration 6 
months), lower limb was saved in 82.9% of cases. 20.63% of patients 
had major amputation. Death rate at 30 days was 3% (not directly 
caused by treatment).
Conclusion: percutaneous treatment of critical lower limb stenosis is a 
safe technique able to preserve affected limb from amputation in most 
cases. Treated vessels develop collateral compensatory circles, which 
remain even if main vessel reoccludes, allowing distal blood supply.
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P-151
Endovascular revascularization for limb salvage in diabetic 
patients

R. Gandini1, E. Pampana1, S. Fabiano1, C. A. Reale1, A. Spinelli1, L. Di 
Vito1, L. Giurato2, L. Uccioli2, G. Simonetti1; 
1Department of Diagnostic Imaging, Molecular Imaging, Interventional 
Radiology and Radiation Therapy, Policlinico Tor Vergata, Rome, Italy, 
2Policlinico Tor Vergata, Rome, Italy.

Purpose: to evaluate short- and long-term results in diabetic patients 
who underwent endovascular revascularization for limb salvage.
Materials/Methods: from June 2001 to June 2007, 635 patients (average 
age of 69.5 years), all diabetics, were treated with different endovascular 
techniques to obtain a direct flow to the foot and to avoid major amputation. 
All the lesions were staged with Texas classification: 65 patients (10.25%) 
stage IIB, 80 (12.6%) IIC, 109 (17.16%) IID, 16 (2.52%) IIIA, 115 (18.11%) IIIB, 
129 (20.31%) IIIC and 121 (19.05%) IIID. The only contraindication is the lack 
of visualization of the vessel at the plantar arch and/or of the pedal artery. 
All Patients were previously assessed with clinical evaluation, TcPO2/
TcPCO2 measurement and angiographic study (magnetic resonance or 
CT). The patients had several comorbidities (coronary arteries disease, 
hypertension, and nephropathy).
Results: post-intervention evaluation included measurement of TcPO2/
TcPCO2, clinical evaluation and color-Duplex ultrasound. Technical success 
rate was 95.6% with only 4.4% failure. 1.9% of patients despite technical 
success underwent amputation for presence of severe ostheomielitis and 
alterated microcirculation. 10.7% of patients underwent re-intervention 
because of wounds not healed or decrease of TcPO2, and the success rate 
was of 8.34%. The mean follow-up time was of 24 months. The rate of limb 
salvage and major amputation was 91.34 and 8.66%, respectively.
Conclusion: endovascular revascularization shows a high technical 
success rate with an elevated success rate of re-intervention and should 
be considered as the primary preferred therapeutic option in lower limb 
salvage for diabetic patients.

P-152
Transfemoral and transtibial combined approach in subintimal 
recanalization of SFA obstructions extending on popliteal and 
distal vessels origin

R. Gandini, L. Maresca, M. Chiocchi, A. Spinelli, C. A. Reale, L. Di Vito, G. 
Simonetti; 
Department of Diagnostic Imaging, Molecular Imaging, Interventional 
Radiology and Radiation Therapy, Policlinico Tor Vergata, Rome, Italy.

Purpose: to propose our technique, to obtain the optimal recanalization 
to the foot in case of long SFA occlusions involving the popliteal 
trifurcation using a combined antegrade and retrograde subintimal 
approach in patients presenting critical limb ischemia (CLI).
Materials/Methods: on 635 diabetic patients treated for limb 
salvage, in 47 with SFA long occlusions involving the leg vessel tree 
were performed subintimal antegrade and retrograde (posterior 
tibial artery in 27 and anterior tibial artery in 20 cases) approach. 
The patent portion of the runoff vessel was previously assessed by 
magnetic resonance angiography and directly punctured under 
ultrasound Doppler guidance. A subintimal channel rendezvous was 
performed to allow snaring of the guidewires. Subsequent balloon 
dilatation was performed.
Results: we achieved 95.74% technical success. At Doppler-US mean 
follow up of 13.5 months, the patent vessels was 69.5%, but we had a 
91.4% in limb salvage with complete healing of limb lesions and rest 
pain resolution . The oximetry value showed an increase from mean 
original value of 17.3 to 44.3 mmHg at 6 months follow-up.
Conclusion: in patients with SFA occlusion involving the popliteal 
trifurcation, secure candidate in amputation, combined antegrade 
and retrograde subintimal recanalization approach, is probably the 
most suitable and efficacy endovascular option to obtain a direct 
flow to the foot and so a high percentage of limb salvage.

P-153
Stent-graft in peripheral vascular trauma

E. Paci1, S. Alborino1, L. Carbonari2, A. Quagliarini3, A. Mazzarini1, R. 
Candelari1; 
1SOS Radiologia Interventistica, Ospedali Riuniti - Torrette Ancona, 
Ancona, Italy, 2Scienze Cardio-Vascolari, Ospedali Riuniti - Torrette 
Ancona, Ancona, Italy, 3SOS Radiologia Interventistica, Istituto 
Radiologia, Ancona, Italy.

Purpose: to evaluate the role of the stent-grafting in the treatment 
of peripheral arterial lesions verifying results and clinical feasibility 
of the technique.
Materials/Methods: in a period of 10 years, 97 patients with 108 lesions 
(60/48 iatrogenic/traumatic, 49 pseudoaneurysms, 52 lacerations, 8 
arteriovenous fistulas) of the main arteries of the limbs (6 subclavian, 5 
axillary, 10 omeral, 3 radial, 29 iliac, 14 femoral, 4 popliteal, 15 femoro-
popliteal bypass, 22 below the knee) were treated.
Results: in 94/97 subjects, arteriographical and clinical successes 
were obtained. 1 patient with axillary lesion required surgical repair. 
The day after the procedure, clinical success of the procedure was 
observed in 96/97 patients. A patient died within 48 hours after 
treatment. No patient had immediate complications due to the 
procedure of stent-grafting. The average follow-up (24 months) 
showed patency/absence of hemorrhage in 51/59 patients with stent-
graft tracked. In 8 patients with infrapopliteal stent-grafting, a new 
PTA treatment was needed for stent reocclusion. In patients checked 
on TCMS, we did not encounter cases of endoleak, bad positioning 
and/or deformation/rupture of the stent.
Conclusion: the stent-grafting has a main character in peripheral 
vascular trauma. The treatment has proved feasible in most of our 
arterial injury cases. The immediate and long term clinical results 
were satisfactory.

Radiation safety
P-154
Dose settings in interventional radiology X-ray units

E. Vano1, R. Sanchez1, J. M. Fernandez1, F. Rosales2, M. A. Garcia3, J. 
Sotil4, J. Hernandez5, F. Carreras6, J. Ciudad7; 
1Medical Physics, Hospital Clinico San Carlos, Madrid, Spain, 2Medical 
Physics, Hospital de Basurto, Basurto, Spain, 3Medical Physics, Hospital 
Txagoritxu, Vitoria-Gasteiz, Spain, 4Medical Physics, Hospital Valle de 
Hebron, Barcelona, Spain, 5Medical Physics, Hospital Universitario de 
Canarias, La Laguna, Spain, 6Medical Physics, Hospital Juan Ramon 
Jimenez, Huelva, Spain, 7Medical Physics, Hospital Clinico de Valencia, 
Valencia, Spain.

Purpose: to investigate the differences in dose settings for the X-ray 
units involved in a national survey of patient dosimetry for interventional 
radiology (IR) procedures.
Materials/Methods: the survey promoted by the Spanish Society of 
Interventional Radiology (SERVEI) involves 10 centers. Entrance doses 
in a 20 cm thickness acrylic phantom are periodically measured in the 
X-ray units as part of the common quality control agreed for the survey. 
Standard abdomen protocol has been selected for the comparison. Typical 
geometry used during clinical practice has been settled: phantom at the 
isocenter and image intensifier or flat detector at 5 cm from the phantom. 
Low, medium and high fluoroscopic modes and entrance dose per DSA 
image have been measured for a field of view (FOV) of 20-25 cm. Physical 
image quality has also been evaluated but not reported in this paper.
Results: a widespread range of dose values have been obtained: 4.5-18.6, 
9.2-28.4 and 16.6-48.9 mGy/min in fluoroscopy low, medium and high, 
respectively, and 0.4-5 mGy/DSA image.
Conclusion: obtained dose values show that to get the considered 
acceptable image, quality for routine clinical practice differ widely from the 
different systems and that an optimization during the initial and periodic 
settings of the X-ray systems would improve patient dose management. 
This is one of the goals of the national survey.
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P-155
Reduction of radiation doses in peripheral vascular 
interventions using a modified roadmap technique versus 
conventional DSA

S. Krishan, D. Oswal, D. Kessel; 
Radiology, Leeds Teaching Hospital NHS Trust, Leeds, United Kingdom.

Purpose: to assess the feasibility and dose implications of performing 
SFA intervention using a modified roadmap (MR) technique.
Materials/Methods: retrospective review of SFA angioplasty 
interventions for Transatlantic Intersociety Consesus (TASC) criteria 
A and B lesions performed by a single operator over a six month 
period (July-December 2006). Procedures were either performed 
using conventional DSA or the “MR” technique. “MR” used a saved 
subtracted fluoroscopic “roadmap” image superimposed on 
conventional pulsed fluoroscopy therefore avoiding angiographic 
runs. When DSA was required in addition to “MR”, the combined dose 
was recorded. Patients undergoing initial diagnostic angiography 
were not included. Dose area product (DAP), fluoroscopy time, weight, 
BMI and TASC (2006) criteria were recorded. Statistical analysis used 
the Mann-Whitney test.
Results: “MR” was performed without additional DSA in 9/29 (31%) 
patients. There was no statistically significant difference in TASC 
category, fluoroscopy time, weight and BMI of the two groups. There 
was an overall median dose reduction of 531 cGy.cm2 (p=0.001). In 
TASC type A lesions, there was a median dose reduction of 369 cGy.
cm2 (p=0.0002). In TASC type B lesions, there was a median dose 
reduction of 1000 cGy.cm2 (p=0.009).
Conclusion: use of the modified roadmap technique as the primary 
guidance is feasible in most patients with SFA disease and is associated 
with a dramatic reduction in radiation dose. “MR” should be considered 
in lieu of DSA to guide intervention whenever possible.

P-156
Obtaining national dose reference levels for interventional 
radiology procedures

E. Vano1, R. Sanchez1, J. J. Gallego2, J. F. Verdu3, M. Gonzalez de 
Garay4, A. Aspiazu5, A. Segarra6, M. T. Hernandez7, M. Canis8, F. Diaz9;
1Medical Physics, Hospital Clinico San Carlos, Madrid, Spain, 2Radiology, 
Hospital Clinico San Carlos, Madrid, Spain, 3Radiology, Hospital General 
Univarsiario de Alicante, Alicante, Spain, 4Radiology, Hospital de Basurto, 
Basurto, Spain, 5Radiology, Hospital Txagoritxu, Vitoria-Gasteiz, Spain, 
6Radiology, Hospital Valle de Hebron, Barcelona, Spain, 7Radiology, 
Hospital Funacion Alcorcon, Alcorcon, Spain, 8Radiology, Hospital Reina 
Sofia, Cordoba, Spain, 9Radiology, Hospital Universitario de Canarias, La 
Laguna, Spain.

Purpose: to report a set of provisional national dose reference levels (DRL) 
to patients for different interventional radiology (IR) procedures.
Materials/Methods: a survey promoted by the Spanish Society of 
Interventional Radiology (SERVEI) involving 10 centers and started two years 
ago is now allowing to obtain a set of DRLs. A sample of 1,141 dose values (air 
kerma area product -KAP-) measured randomly during clinical procedures has 
been collected and classified by procedures. 3th quartile of the KAP distribution 
is used to set the DRLs. Calibration of the X-ray dosimetric systems has been 
performed during the survey. Fluoroscopy time, number of DSA images and 
number acquired series per procedures were also analyzed. Complexity of the 
procedures have not initially included in the analysis of results.
Results: 

Conclusion: the size of the sample is now high enough to consider 
significant the present results. The provisional national DRLs values are 
lower than a similar survey carried out in USA (RAD-IR Study) and can be 
used as a reference to compare the practice in other centers and as an 
input for a future European set of reference values for patient dose in IR.

P-157
Evaluation of patient dose in transcatheter arterial 
chemoembolization for hepatocellular carcinoma using flat 
panel detector angiographic equipment

H. Jae1, J. Chung2, H. Kim2, Y. So2, K. Chang2, J. Park2; 
1Department of Radiology and Emergency Medicine, Seoul National 
University Hospital, Seoul, Republic of Korea, 2Department of Radiology, 
Seoul National University Hospital, Seoul, Republic of Korea.

Purpose: To evaluate the radiation exposure to patients during 
transcatheter arterial embolization (TACE) for hepatocellular 
carcinoma.
Materials/Methods: In 114 TACE procedures performed at eight 
academic institutes, we performed patient dose survey during TACE 
procedures for hepatocellular carcinoma. The flat panel detector 
angiographic equipments were used in all procedures and the 
fluoroscopy time and the DAP (dose area product) were recorded 
from the equipment-derived data. The ESD (entrance skin dose) was 
measured using three thermoluminescence dosimeters attached on 
the back over the liver region. The ED (effective dose) was calculated 
from the DAP.
Results: The patients‘ mean ESD was 511.7±577.8 mGy (ranged from 
44 to 4346 mGy) with the mean fluoroscopic time of 16.6±11.7 minutes 
(ranged from 1.4 to 48.6 minutes) and 4.5±2 digital subtraction 
angiographies (ranged from 1 to 12) acquisitions. The mean DAP was 
209.9±160.5 Gycm2 (ranged from 26.8 to 714 Gycm2) and the mean 
ED was 25.4±19.1 mSv (ranged from 4.4 to 85.7 mSv).
Conclusion: Attention should be paid to the deterministic effect in TACE 
procedures with long fluoroscopy time and multiple angiographies. 
Because TACE is usually performed in a repeated fashion, the serial 
record of the cumulative dose is also recommended.

P-158
Radiation exposure of staff in vertebroplasty procedures for 
educational purposes

E. P. Efstathopoulos, Z. Pemma, M. Dilvoi, A. D. Kelekis; 
2nd Department of Radiology, University of Athens, Athens, Greece.

Purpose: vertebroplasty is a recent minimally invasive technique 
for the restoration of vertebral body fractures. The purpose of this 
study was to measure radiation exposure to staff during educational 
vertebroplasty procedures.
Materials/Methods: a spine phantom was irradiated under conditions 
simulating vertebroplasty for educational purposes during a Hands-
on Workshop for Skeletal Interventions/Vertebroplasty (CIRSE 2007 
annual meeting). Direct reading MKS- 05 “TERRA” dosimeters were 
placed on 20 medical doctors (2 of whom were instructors of the 
workshop) and the equivalent dose was derived. The air-kerma was 
measured by using a survey meter placed at 1 m away from X-ray 
tube, in different directions around patient table in the X-ray room. 
Furthermore, the Dose Area Product (DAP) was measured by a DAP 
meter which was located at the output of the X-ray tube. Occupational 
dose rates were compared with the annual dose limits.
Results: the equivalent dose of the medical personnel was less than 
1 μSv per procedure. The measurements of dose rates are acceptable 
according to the regulations of radiation protection. Mean time was 
0.459 min for the set up of the needle and 0.488 min for injection of 
the concrete. Mean DAP measurement for the set up of the needle was 
16.686 mGy*cm2 and for injection of the concrete 30.798 mGy*cm2.
Conclusion: even with non-experienced radiologists involved in 
educational vertebroplasty procedures performed on a phantom, 
staff radiation exposure lies within acceptable limits.
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Renal artery intervention
P-159
Prevalence and risk factors of incidental renal artery stenosis 
among patients with peripheral arterial disease

T. N. Spyridopoulos, V. Vergadis, A. Balanika, S. Argentos, A. 
Gouliamos, E. Brountzos; 
2nd Radiology Department, Athens University Medical School, Attikon 
Hospital, Athens, Greece.

Purpose: to evaluate the prevalence of incidental renal arterial stenosis 
(RAS) and its potential risk factors in patients with symptomatic peripheral 
arterial disease (PAD).
Materials/Methods: over a two-year period (January 1, 2006 through 
December 31, 2007), 368 consecutive patients undergoing ongiographic 
evaluation of symptomatic lower extremity PAD were studied. Statistical 
analysis was performed to determine the association of RAS (>60% diameter 
stenosis) with demographic/somatometric parameters (age, sex, gender, 
BMI, smoking), medical history variables (hypertension, diabetes mellitus, 
hyperlipidemia, coronary artery disease, renal dysfunction), laboratory values 
(blood creatinine, fasting glucose, total cholesterol, LDL, HDL and triglicerides) 
and distribution of PAD (aortoiliac, femoropopliteal, crural and multisegment 
diseases). Data was analysed using a statistical software package, SPSS 11.5.
Results: study population included 80% males. One out of six patients had 
an incidental finding of stenosis >60% in either renal artery. Statistically 
significant risk factors associated with the presence of RAS included 
age and hypertension. The incidence of renovascular hypertension was 
estimated about 4%.
Conclusion: advance age and hypertension are associated with significant 
renal artery stenosis among patients with peripheral arterial disease. The 
incidence of renovascular hypertension in this study group is relatively 
low, close to that reported in the general hypertensive population.

TIPS and portal vein intervention
P-160
Creation of transjugular intrahepatic portosystemic shunt (TIPS) 
using the VIATORR stent-graft: results of long-term follow-up

R. Corso1, R. Vercelli1, C. Migliorisi2, C. Ticca1, M. Solcia1, A. Rampoldi1; 
1Interventional Radiology, Niguarda Hospital, Milan, Italy, 2Radiology, 
University of Milano-Bicocca, Milan, Italy.

Purpose: to evaluate long-term patency of TIPS performed with the 
Viatorr stent-graft.
Materials/Methods: from May 2001, we performed TIPS using 
the Viatorr stent-graft device in 69 patients. Indications in de novo 
procedures were recurrent variceal bleeding (n= 31), intractable 
ascites (n= 24) and Budd Chiari syndrome (n= 8), whereas the shunt 
revisions included 4 coaxial and 2 parallel stent-graft placements. In 
the follow-up (median 320 days; range 13-978), all patients underwent 
color-Doppler sonography or phlebography when needed.
Results: in all patients, stent-grafts were successfully deployed. 
During the follow-up, we observed 3 cases of non-covered coaxial 
stent thrombosis and 3 cases of intra-stent stenosis. Two patients 
underwent OLT in emergency; in one case, for liver acute failure 13 
days after TIPS for an hepatic necrosis due to outflow vein occlusion, 
and in second case for a massive hemobilia treated by hepatic artery 
embolization. Another patient died for hepatic failure 60 days after 
TIPS placement without any evidence of stent occlusion. Ten patients 
underwent OLT few months after the procedure with regular TIPS 
patency. Primary and secondary patencies were 84.6% (63/69) and 
92.3% (66/69), respectively.
Conclusion: in our experience, TIPS created with the Viatorr stent-
graft demonstrated a high grade shunt patency in a long-term 
evaluation.

P-161
Correlation between the portal pressure gradient and 
rebleeding rate in patients after TIPS implantation

M. Koehler1, T. Meister2, H. Heinzow2, F. Reinecke2, W. Domschke2, W. 
Heindel2, D. Domagk2; 
1Department of Clinical Radiology, University Hospital Muenster, 
Muenster, Germany, 2Department of Medicine B, University Hospital 
Muenster, Muenster, Germany.

Purpose: the purpose of our study was to determine the clinical outcome 
and relevance of the portal pressure gradient reduction (PPG) after 
transjugular intrahepatic portosystemic stent shunt (TIPS) insertion in 
patients with liver cirrhosis.
Materials/Methods: 60 patients with liver cirrhosis (CHILD A, B, C, 
39/42/19%, baseline PPG 22.73±5.38 mmHg) were implanted a TIPS for 
either refractory ascites or variceal bleeding. The reduction of PPG was 
compared in patients with initial variceal bleeding, no initial bleeding and 
variceal rebleeding. Statistical analysis was applied to test for statistical 
significance.
Results: TIPS procedure reduced the PPG from 22.73±5.38 mmHg to 
10.93±3.99 mmHg (reduction by 51.92%). 25 out of 60 patients underwent 
TIPS for refractory ascites and 35 patients for variceal bleeding. During 
follow-up, only 7 patients suffered rebleeding (20%). The baseline PPG of 
the rebleeder was 24.43±2.63 mmHg before TIPS and 12.57±2.82 mmHg 
after TIPS insertion, giving an overall PPG reduction of 48.52%. 28 patients 
who underwent TIPS for variceal bleeding never had a bleeding episode 
again after TIPS. The baseline PPG of these patients was 21.8±3.79 mmHg 
before TIPS and 10.0±2,71 mmHg after TIPS, giving an overall PPG reduction 
of 54.15%.
Conclusion: patients with TIPS insertion due to variceal bleeding and a 
mean PPG of at least 11 mmHg are at risk of suffering a rebleeding episode. 
If a PPG of less than 10 mmHg after TIPS insertion can be established, 
rebleeding risk is lower.

P-162
Transjugular intrahepatic portosystemic shunt (TIPS): our 
experience

C. Mosconi, A. Cappelli, E. Giampalma, M. Renzulli, R. Golfieri; 
Radiologia Golfieri, Sant‘Orsola Malpighi, Bologna, Italy.

Purpose: to report the personal experience in 101 patients who 
underwent TIPS with uncovered stent for the treatment of portal 
hypertension with at least one year follow-up.
Materials/Methods: in the period between 2003 and 2007, 101 
patients with hepatic cirrhosis, 44 awaiting for liver transplantation 
(OLT) underwent a TIPS procedure for these indications: refractory 
ascites (n=59); hydrothorax (n=4); variceal bleeding (n=33); partial 
portal thrombosis (n=5). All patients underwent US-Doppler and CT 
before the TIPS treatment. In all patients, metallic self-expandable 
uncovered stents (Wallstent®Boston Scientific) were positioned and 
in 17 patients gastro-esophageal varices were embolized.
Results: the uncovered stent graft was successfully implanted in 101\101 
patients with immediate reduction of porto-sistemic gradient value. 
The following complications were observed: acute hepatic failure in 2 
patients, managed performing a shunt reduction; worsening of hepatic 
encephalopathy in 22 patients; 1 death after the TIPS treatment due to a 
massive variceal bleeding. One year primary patency rate was 78% and 
secondary patency rate was 99%. Twenty-nine reinterventions were 
performed for hepatic vein stenosis (n=20) and intra-stent thrombosis 
(n=9); all managed a stent-in stent positioning. Among 44 patients in the 
waiting list, 27 patients underwent OLT without procedural difficulties.
Conclusion: TIPS, using uncovered stents, is efficacious and safe for 
treatment of portal hypertension, with good primary patency and 
low complication rates. Therefore, the use of covered stents should 
not be routinely recommended in order to assure TIPS patency in the 
middle-term follow-up.
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P-163
Clinical results of balloon-occluded retrograde transvenous 
obliteration in treatment of gastric varices

C. Kim1, N. Lee1, S. Kim1, J. Heo2, M. Cho2; 
1Radiology, Pusan National University Hospital, Busan, Republic of 
Korea, 2Internal Medicine, Pusan National University Hospital, Busan, 
Republic of Korea.

Purpose: we evaluated clinical results of balloon-occluded retrograde 
transvenous obliteration (BRTO) in the treatment of gastric varices.
Materials/Methods: from January 2004 to December 2007, 20 
patients who had been followed up for more than 1 month after BRTO 
were enrolled in this study. The change in laboratory parameters 
before and after procedure and the incidence of rebleeding, 
encephalopathy, ascites and varices were analyzed after procedure.
Results: the level of albumin increased, and the levels of ammonia 
and the Child-Pugh score decreased after BRTO. The gastric varices 
were eradicated in 18 patients (90%). Gastric variceal rebleeding 
and encephalopathy did not occur. However, the esophageal varices 
worsened in 10 patients (50%).
Conclusion: BRTO improves the metabolic activity of the liver and has 
a lower incidence of encephalopathy. BRTO can be a good alternative 
to TIPS in the gastric varices accompanied by a gastrorenal shunt 
although a treatment for a worsening of the esophageal varices may 
be needed after BRTO.

P-164
Vena cava filters as an embolization tool in patients with major 
perigastric or periesophageal varices after TIPS placement

V. Carvalheiro, B. Gonçalves, P. Pinto, A. Gil-Agostinho, P. Donato, P. 
Almeida; 
Radiology, Coimbra University Hospitals, Coimbra, Portugal.

Purpose: 1. To describe a new technique of percutaneous 
embolization of giant varices using vena cava filters (VCF) in patients 
undergoing transjugular intrahepatic portosystemic shunt procedure 
(TIPS). 2. To evaluate its effectiveness comparing with other current 
techniques.
Materials/Methods: considering TIPS as a bridge until transplantation 
in patients with portal hypertension, we performed since 1994 a 
total of 186 procedures, the last 101 using covered “Viatorr” stents. 
In a total of 36 patients, we had to embolize major varices due to 
hepatofugal blood derivation despite stent placement. We describe 
briefly the current techniques of embolization applied and a new 
procedure consisting of the deployment of a VCF inside the variceal 
trunk followed by the filling of this device with coils.
Results: technical success was obtained in all patients submitted to 
variceal embolization with vascular occlusion in less than 3 minutes. 
We could prove a normal hepatic venous pressure gradient after 
variceal embolization preventing early reocclusion of the intra-
hepatic TIPS tract.
Conclusion: embolization of residual varices is mandatory to 
maintain patency of the intra-hepatic TIPS tract. Therefore, major 
varices should be always embolized. VCF prove to be a useful tool in 
order to accomplish this task.

P-165
TIPS patency in patients with Budd-Chiari syndrome

A. Krajina1, O. Renc1, P. Hulek2, V. Chovanec1, M. Lojik1, J. Raupach1, V. 
Šafka2; 
1Radiology, University Hospital Hradec Kralove, Hradec Kralove, Czech 
Republic, 2Medicine, University Hospital Hradec Kralove, Hradec 
Kralove, Czech Republic.

Purpose: long-term patency of TIPS created with bare stents in 
patients with associated hypercoagulable conditions has been 
poor in spite of aggressive anticoagulant therapy. A randomized 
study showed that use of PTFE stent-grafts significantly improved 
TIPS patency. We report our experience of 16 TIPS created with 
dedicated PTFE stent-grafts in patients with symptomatic hepatic 
vein thrombosis (HVT) uncontrolled by medical therapy.
Materials/Methods: since 2001, 16 patients with HVT (3 men, 13 women, 
age 16-76, mean 33,3 years) presented with ascites with Child Pugh score 
from 7-12 were treated with TIPS. In all of them PTFE stent-graft (Viatorr) 
was used. The patients were followed clinically and TIPS patency by 
ultrasonography. All patients were anticoagulated (INR >2).
Results: the technical success rate of TIPS was 100%. There was 
intrahepatic hematoma which developed 15 days after TIPS creation. 
The primary patency at 1, 3, 6, 12, 24 months was 81, 73, 73, 71 and 
60%, respectively. The were the inferior vena cava (IVC) balloon 
angioplasty or stent placement required in 3 cases and in another 
2 the IVC was chronically occluded. Two patients died during mean 
follow-up 35.5 months (2-67 months). The first one due to hepatorenal 
failure in 49 months and the second one after failed bone marrow 
transplantation in 11 months.
Conclusion: our experience revealed improved patency of TIPS with 
use of dedicated stent-grafts in combination with anticoagulation 
therapy in patients with hypercoagulable conditions.

P-166

TIPSS creation

J. Wiskirchen1, G. Tepe2, A. Fischmann3, K. Brechtel2, S. Heller2, C. D. 
Claussen2, P. L. Pereira2; 
1Radiology, Neuroradiology and Nuclear Medicine, Inselspital, Bern, 
Switzerland, 2Radiology, Universitätsklinikum Tübingen, Tübingen, 
Germany, 3Radiology, Unispital Basel, Basel, Switzerland.

Purpose: to describe our experiences with a low profile 6F stent system 
with respect to implantability, visibility and primary success.
Materials/Methods: 26 patients were treated using a 6F Sinus Superflex 
Stent (Optimed, Germany). Indications for TIPSS were acute bleeding (9/26 
pts), intractable ascites (18/26 pts), acute thrombosis (1 pt). 18/26 patients 
suffered from toxic liver cirrhosis, 5 from viral hepatitis, 2 from Budd-Chiari 
Syndrom, and 3 from cryptogenic cirrhosis. In 5/26 patients, varices were 
embolized additionally.
Results: TIPSS creation was successful in all patients. In 23 patients 
one stent was used and in 3 patients two. In 24/26 patients stents were 
deployed exactly (92%); in 2 patients the stent was placed too deep, and a 
second stent was necessary. In another the tract was straightened with a 
second stent. No problems occurred with the deployment mechanism. In 
19/26 patients the tract was dilated to 8 mm, in 5 patients to 10 mm, and in 
one patient to 12 mm. In one patient the tract was dilated to 5 mm as the 
indication for the procedure was coiling varices. In 4/26 patients varices 
were coiled; in one patient an Amplatzer Plug was used. The pressure 
gradient was lowered from 20.9 mmHg to 8.2 mmHg. Complications 
occurred in five patients (acute tract occlusion (2 pts), liver hematoma (1 
pt), encephalopathy (1 pt), and cardiac failure (1 pt)). 3/26 patients (11.5%) 
died within a week after TIPSS (multiorgan failure, ARDS, pneumonia).
Conclusion: in conclusion, the 6F low profile Sinus Superflex Stent System 
can be used successfully for TIPSS creation. Due to its radiopaque markers 
and the easy to use release system, the stent can be deployed easily. The 
complications observed in our series are rather due to the TIPSS procedure 
than the stent system.
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P-167
Transjugular intrahepatic portosystemic shunt (TIPS) in patients 
with portal hypertension and portal vein thrombosis

F. Streitparth1, N. Hidajat2; 
1Diagnostic and Interventional Radiology, Charite Medical School, 
Berlin, Germany, 2Diagnostic and Interventional Radiology, Krankenhaus 
des Landkreises Peine, Peine, Germany.

Purpose: TIPS is an established therapy for portal hypertension 
leading to variceal bleeding or refractory ascites. In portal vein 
thrombosis (PVT), the access into the portal vein could be hindered by 
the thrombus and the recurrence after such intervention is unclear.
Materials/Methods: 14 patients with PVT and refractory ascites or 
variceal bleeding underwent TIPS. Function of the TIPS was controlled 
with Doppler US at 1 day, 1 week, 4 weeks and 4 months after TIPS 
and subsequently every 3 months. Technical success rate of the TIPS 
placement, rate of TIPS revision and mortality rates after TIPS were 
evaluated.
Results: the technical success rate of TIPS was 85% (11/13); one patient 
received a local fibrinolysis with rt-PA due to a short anamnesis. In 
7/9 patients (78%) with occlusion of the right portal vein and in all 5 
patients (100%) with non-occlusive right portal vein (with a significant 
stenosis >50%), the access beyond the PVT succeeded. 30 and 14.3% 
of the patients needed a TIPS revision in the first and second years, 
respectively. Under exclusion of 3 patients with advanced malignant 
diseases, 28.6% of the patients died within 6 months.
Conclusion: a non-occlusive right PVT is no mechanical drawback 
for TIPS. In case of occlusive PVT, recanalization should be attempted 
when a clinical indication is given. The frequency of TIPS revision is 
not greater than in patients without PVT. The mortality rate 6 months 
after TIPS seems to be comparable with that of patients without PVT 
after TIPS placement.

P-168
TIPS with e-PTFE-covered stentgrafts in refractory ascites or 
acute variceal bleeding

C. Schneider1, S. Herber1, G. Otto2, J. Schattenberg3, K. Oberholzer1, C. 
Düber1, M. B. Pitton1; 
1Radiology, University Hospital Mainz, Mainz, Germany, 2Transplant 
Surgery, University Hospital Mainz, Mainz, Germany, 3Gastroenterology, 
University Hospital Mainz, Mainz, Germany.

Purpose: to evaluate the technical and clinical outcome of e-PTFE-covered 
stentgrafts in refractory ascites or acute variceal bleeding.
Materials/Methods: from July 2002 to July 2006, 58 patients (31 male, 27 
female, age 54.7±12.4) were treated with e-PTFE stentgrafts for refractory 
ascites (n=41) and recurrent variceal bleeding (n=17). Underlying diseases 
included alcoholism (n=33), hepatitis B/C (n=12), Budd-Chiari-Syndrome 
(n=5), and cryptogenic/others (n=8). 11/58 (18.9%) were treated on an 
emergency basis. Follow-up included clinical visits, laboratory findings, 
Duplex sonography, and CT or MRI.
Results: portosytemic pressure gradient (PSG) was significantly reduced from 
21.9±4.6 (range 12-32) to 7.3±3.3 mmHg (range 0-15), mean PSG-reduction 
was 14.2±4.7 mmHg (range 4-25). 30-day mortality was 10.3% (6/58). Follow-
up is 14.4±15.3 months (range 0-62). 23 TIPS revisions were performed in 19/58 
patients (32.8%), including TIPS-reduction in 4 patients (3 encephalopathy 
and 1 deteriorated liver function). Restoration of sufficient TIPS diameter 
was necessary in 15 patients: 19 procedures (eleven balloon dilatations and 
eight additional stent placements) because of persisting ascites (n=9), TIPS-
stenoses (n=6), elevated PSG (n=3), and one persisting bleeding. During 
follow-up 25 patients died. Overall mortality was significantly lower in cases 
with refractory ascites (16/41, 39%, follow-up 16.1±15.6 months) compared to 
variceal bleeding (9/17, 52.9%, follow-up 10.8±14.9 months ). Emergency TIPS 
cases demonstrated higher mortality than elective cases.
Conclusion: TIPS procedure using e-PTFE stentgrafts was performed with 
acceptable 30-day mortality. However, regular follow-up is mandatory 
in order to maintain adequate shunt function over time and to perform 
secondary interventions betimes.

P-169
Transjugular intrahepatic portosystemic stent-shunt in children: 
long-term results

P. P. Goffette1, E. M. Sokal2, P. Clapuyt3, J. P. Lerut4, R. Reding5; 
1Vascular and Interventional Radiology, Cliniques Universitaires St-Luc, 
Brussels, Belgium, 2Digestive Pediatry, Cliniques Universitaires St-Luc, 
Brussels, Belgium, 3Pediatric Radiology, Cliniques Universitaires St-Luc, 
Brussels, Belgium, 4Transplant Surgery, Cliniques Universitaires St-Luc, 
Brussels, Belgium, 5Pediatric Surgery, Cliniques Universitaires St-Luc, 
Brussels, Belgium.

Purpose: to evaluate the feasibility and medium and long-term results of 
TIPSS in children.
Materials/Methods: during a 15 year period, TIPSS was performed in 
461 patients, including 16 children aged from 2.5 to 14 years (med 6.5). 
Indications for TIPSS were acute (n=3) or recurrent (n=13) variceal bleeding 
mainly due to biliary atresia (n=11). A conventional approach was used in 
13 patients (direct portal targeting in 4) and a combined transhepatic-
transfemoral technique was needed in 3.
Results: TIPSS succeeded in all 16 patients. The mean reduction of the 
portosystemic gradient was 59% (34-72). Procedural complications included 
1 arterial injury, 1 portal rupture and 2 acute shunt thrombosis, all managed 
successfully. No recurrent bleeding was observed within 1 month following 
TIPSS. During the median follow-up of 7.5 year, delayed rebleeding occurred 
in 4 patients and asymptomatic stenosis were diagnosed in 6 other patients. 
All stenosis were successfully dilated. Thrombocytopenia was improved 
in only 40% of patients (4/10). Among the 14 patients primarily listed for 
transplantation, 8 were electively transplanted (delay 4-83 mo), 2 have been 
removed from the waiting list because of preserved liver function, 2 remain 
candidates and 2 died from sepsis or liver failure at, respectively, 5 and 2 
months. The 2 remaining patients initially not considered for transplantation 
because too poor condition are now listed.
Conclusion: TIPSS in children should be considered mainly as a bridge to liver 
transplantation. However, preserved liver function combined with a good 
long-term shunt patency may delay or obviate the need for transplantation.

Tumor ablation
P-170
Diffusion-weighted MR imaging for early treatment response of 
lung tumors after CT-guided radiofrequency ablation

T. Okuma, T. Matsuoka, A. Yamamoto, K. Nakamura, Y. Inoue; 
Radiology, Osaka City University, Osaka, Japan.

Purpose: to prospectively evaluate early treatment response after CT-
guided radiofrequency ablation (RFA) of unresectable lung tumor with MR 
imaging including diffusion-weighted imaging (DWI).
Materials/Methods: we prospectively studied 15 patients with 20 nodules 
(11 men and 4 women, age 71±8.0, tumor size range 2.2±1.0 cm, mean±SD) 
who underwent RFA using a LeVeen electrode between November 2006 
and January 2008. MR imaging was performed on a 1.5 T unit (Magnetom 
Avanto; Siemens Medical Solutions) before and 3 days after ablation. We 
compared change of the apparent diffusion coefficients (ADC) on DWI and 
response evaluations based on consequent follow-up CT.
Results: 11/20 treatment sessions were considered as no-relapse and the 
remaining 4/20 treatment sessions showed local progression on follow-up 
CT (range: 3-11 months, average: 6 months). 5/20 sessions had follow-up CT 
in less than 3 months. The ADC of pre- and post- RFA considered no-relapse 
were 1.32±0.41×10-3 and 1.44±0.26 mm2/sec and those that showed local 
progression were 1.09±0.28×10-3 and 1.48±0.27 mm2/sec, respectively. 
The ADC of the ablated lesion was significantly higher than before the 
procedure (P<0.05). However, there was no significant difference in the ADC 
value between no-relapse and local progression.
Conclusion: our pilot study suggested that the ADC was significantly increased 
after the procedure; however, it may be hard to predict the treatment response 
of the RFA for lung tumors only using the ADC. More studies and longer follow-
up are required to determine the usefulness of DWI.
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P-171
Single-session combined therapy using transcatheter 
arterial chemoembolization and radiofrequency ablation for 
hepatocellular carcinoma

K. Hong, C. Yoon, S. Kang, J. Lee; 
Radiology, Seoul National University Bundang Hospital, Seongnam, 
Republic of Korea.

Purpose: to evaluate the therapeutic efficacy of single-session combined 
therapy using transcatheter arterial chemoembolization (TACE) and 
radiofrequency ablation (RFA) for hepatocellular carcinoma (HCC).
Materials/Methods: a total of 52 HCC in 46 patients were treated with 
single-session combined therapy. The patients had single nodular (n=31) 
and multinodular HCC (n=15). The treated HCC ranged 1.0-5.1 cm (mean 
2.3 cm). TACE was performed using doxorubicin hydrochloride/iodized 
oil emulsion with or without gelatin sponge particle. Immediately after 
TACE, RFA was performed under fluoroscopy and/or ultrasound guidance. 
Initial technical success (complete remission of the treated HCC on one-
month follow up CT), local recurrence, and patients’ survival rate were 
determined. The procedure-related complications and mortality were 
also evaluated.
Results: initial technical success was achieved in 51 HCC (98.1%). During 
the follow up period (84-1080 days, mean 462 days), local recurrence was 
found in one HCC (1.9%), which was successfully treated with second 
session of the combined therapy. The patients’ survival rates were 93.9% 
at 1 year, 81.7% at 2 years, and 61.3% at 3 years, respectively (Kaplan-Meier 
estimates). One patient with hepatic arterial bleeding was treated with 
transcatheter embolization. Minor complications including segmental 
parenchymal infarction (n=1), thermal injury at abdominal wall (n=1), and 
intrahepatic bile duct dilatation (n=1) were clinically silent. Five patients 
died of multiorgan failure (n=2), hepatic failure (n=2) and the epigastric 
arterial bleeding after ascites tapping (n=1) at 136-659 days after the 
procedure.
Conclusion: single-session combined therapy using TACE and RFA is a 
safe and effective treatment for HCC.

P-172
The effects of arsenic trioxide on radiofrequency ablation: 
intraarterial versus intervenous administration

K. Hong, C. Yoon, J. Lee, S. Kang; 
Radiology, Seoul National University Bundang Hospital, Seongnam, 
Republic of Korea.

Purpose: the aim of this study was to assess the effects of intraarterial 
and intravenous administration of AS2O3 on RF-induced coagulation 
in experimentally induced liver tumor.
Materials/Methods: VX2 carcinoma was grown in livers of 30 rabbits. 
In 20 rabbits, AS2O3 (4mg/kg) was administered through the hepatic 
artery (n=10, group 1) or ear vein (n=10, group 2) 30 minutes before 
RF ablation (125 mA ± 35; 90°C ± 5°C). As a control group, 10 rabbits 
were treated with RF ablation alone. RF was intentionally applied to 
peripheral margin of the tumor so that ablation can cover the tumor 
and adjacent hepatic parenchyma. Coagulation areas of the tumor 
and adjacent parenchyma of the three groups were compared with 
Kruskal-Wallis and Mann-Whitney U-test.
Results: overall coagulation area (including the tumor and adjacent 
parenchyma) measured 139.0±27.4 mm2 in group 1, 104.6±32.3 in 
group 2, and 72.9±18.3 in the control group (p <0.04). The coagulation 
area of the tumor was significantly larger in group 1 (91.5±24.0 mm2) 
than group 2 (54.5±30.1, p=0.02) and the control group (49.8±24.3, 
p<0.01). The ratios of the coagulated tumor area to the coagulated 
hepatic parenchyma were 2.2±1.2 in group 1, 1.2±0.9 in group 2, and 
1.0±0.4 in the control group (p<0.03).
Conclusion: RF-induced coagulation area can be increased by 
intraarterial or intravenous administration of AS2O3. Intraarterial 
administration of AS2O3 may be helpful for selective coagulation of 
the tumor.

P-173
Complications of percutaneous cryoablation for pulmonary 
malignancies

M. Inoue1, S. Nakatsuka1, H. Yashiro1, M. Kawamura2, Y. Izumi2, N. 
Tsukada2, S. Kuribayashi1; 
1Diagnostic Radiology, School of Medicine, Keio University, Tokyo, Japan, 
2Thoracic Surgery, School of Medicine, Keio University, Tokyo, Japan.

Purpose: the purpose of this study is to evaluate the complications 
of percutaneous cryoablation for pulmonary malignancies under CT 
fluoroscopic guidance.
Materials/Methods: from October 2002 to February 2007, 105 patients with 
pulmonary malignancies, not candidates for surgery, were included. Each 
procedure was performed with triple freeze/thaw cycles under multi-slice 
CT fluoroscopic guidance. After the procedure, the entire tract was frozen 
and fibrin glue was plugged along the tract to prevent dissemination and 
pneumothorax. CT scans were performed immediately after the procedure 
and at one day, one week, one month, and three months intervals.
Results: all procedures but one were performed successfully under local 
anesthesia. A single-lung patient was excluded due to pre-procedural 
pneumothorax. Among 152 sessions, complications included pneumothorax 
(69%), pleural effusion (59%), hemoptysis (41%), chronic empyema (0.7%), 
frostbite injury (0.7%), and distal (4%) and proximal (0.7%) implantation. The 
rate of delayed pneumothorax occurred at the next day or later was 68% 
among all pneumothoraces. The number of punctures significantly correlated 
with the rate of pneumothorax. Additional interventions necessitated were as 
follows: Chest tube insertion, pleurodesis, and local excision of the skin were 
required for severe pneumothorax (14%), pleurodesis (0.7%), and excision of 
the skin (0.7%), respectively. Other complications were treated conservatively. 
There were no treatment-related deaths.
Conclusion: pneumothorax and pleural effusion were frequently 
encountered after cryoablation; however, these complications required 
intervention only in limited cases and were not fatal. Percutaneous 
cryoablation for pulmonary malignancies can be performed safely 
without serious complications.

P-174

refractory colorectal cancer liver metastases

T. F. Jakobs1, R. Hoffmann1, J. Stemmler2, K. Tatsch3, T. K. Helmberger4, 
M. F. Reiser1; 
1Department of Radiology, University of Munich, Munich, Germany, 
2Department of Internal Medicine III, University of Munich, Munich, Germany, 
3Department of Nuclear Medicine, University of Munich, Munich, Germany, 
4Department of Radiology, Klinikum Bogenhausen, Munich, Germany.

Purpose: to present data for radioembolization treatment with 90Yttrium 
resin microspheres in patients with colorectal cancer liver metastases for 
whom currently available therapies had failed.
Materials/Methods: we retrospectively reviewed the case files of 41 
patients with colorectal cancer liver metastases who had previously 
failed polychemotherapy and underwent single-session, whole-liver 
radioembolization. Pre- and post-procedural imaging and laboratory follow-
up results were available for 36 patients. After treatment, we assessed tumor 
response by CT/MRI using Response Evaluation Criteria in Solid Tumors 
(RECIST) criteria, toxic effects noted clinically and by laboratory workup 
(Common Terminology Criteria for Adverse Events v3.0, CTCAE), and survival.
Results: the patients received 90Yttrium microspheres having a mean activity 
of 1.9 GBq. First imaging follow-up at a median time after treatment of 2.9 
months demonstrated partial response, stable disease, and progressive disease 
in 17% (n=7), 61% (n=25), and 9.8% (n=4) of patients, respectively. Median 
follow-up time was 7.9 months. Median overall survival was 10.5 months, 
with superior survivals for patients with low levels of tumor involvement (11.7 
months), tumor marker response (19.1 months) and imaging response (29.3 
months). No complications occurred during the radioembolization procedure. 
Except for one instance of treatment-associated cholecystitis (CTCAE grade 4) 
and two gastric ulcers (CTCAE grade 2), no severe toxicities were observed.
Conclusion: radioembolization can be performed with acceptable 
toxicity in patients with colorectal cancer liver metastases who fail 
currently available polychemotherapy. This treatment’s anti-tumoral 
effect is supported by a decrease in tumor size and tumor marker levels.
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P-175
Renal cell carcinomas in patients with solitary kidney: six years 
experience

S. Mylona1, A. Katsarou1, A. Kokkinaki1, G. Karapostolakis1, S. Ntai1, L. 
Thanos2; 
1Radiologic, Hellenic Red Cross Hospital, Athens, Greece, 2Radiologic, 
Sotiria Hospital, Athens, Greece.

Purpose: to present our clinical experience in RFA under CT-guidance 
in patients with renal cell carcinoma in a solitary kidney.
Materials/Methods: between October 2000 and January 2008, 22 
patients with solitary kidney (4 with congenital solitary kidney and 18 
with acquired solitary kidney owing to previous radical nephrectomy) and 
renal cell carcinoma underwent percutaneous CT-guided radiofrequency 
ablation in our institution. Tumors’ diameter ranged from 1-7cm and there 
was no evidence of spread beyond the kidney. The RFA-system used 
was with expandable needle electrode (7 or 9 arrays). Technical success, 
recurrence and survival rate and complications were accessed.
Results: in all cases the electrode was successfully placed at the lesion. 
The 22 tumors were treated with totally 30 RFA sessions. In small (1-3 
cm) exophytic tumors, technical success was 85.7%. Residual disease 
was totally seen in 8/22 tumors which required a 2nd RFA session. The 
recurrence rate was 11.1% but no recurrence was noticed in tumors 
less than 3 cm in diameter. No major complications were observed. 
Serum creatinine values were normal in 20/22 patients until the 3rd 
month follow up. Survival ranged from 12 to 72 months.
Conclusion: RFA is an acceptable alternative for patients with small 
RCCs in a solitary kidney, which are not ideal candidates for surgical 
resection as their renal function must be preserved. They have an 
immediate solution to their clinical problem under a minimally 
invasive therapy with no serious complications.

P-176
Percutaneous radiofrequency ablation in hepatic lesions 
adjacent to the hepatic hilum

S. Mylona1, G. Karapostolakis1, A. Katsarou1, P. Galani1, E. Daskalaki1, 
L. Thanos2; 
1Radiologic, Hellenic Red Cross Hospital, Athens, Greece, 2Radiologic, 
Sotiria Hospital, Athens, Greece.

Purpose: to describe the efficacy of CT-guided RFA in the therapeutic 
management of patients with tumors adjacent to the hepatic hilum.
Materials/Methods: between February 1999 and January 2008, 
573 patients (352 men and 221 women) underwent 852 RFA sessions 
for primary or metastatic liver carcinoma. The hepatic lesions were 
adjacent to the hepatic hilum in 32 patients. The position of the 
lesions excluded them from surgery. The diameter of the tumors 
ranged from 1.5 to 5 cm (mean 2.8+0.7 cm). Prior to RFA sessions, 
a-fetoprotein was normal (<20 ng/ml) in 11 patients, slightly elevated 
(20-200 ng/ml) in 7 and markedly elevated (>200 ng/ml) in 7. Seven 
patients have elevated CEA levels. Evaluation of the therapeutic result 
with dual-phase spiral CT was performed post-RFA and at 1-, 3-, 6-, 
and 12-month intervals and every year afterwards. A-fetoprotein and 
CEA measurements were also part of the follow-up. Patients were 
observed for recurrence of the treated lesion and for the emergence 
of new lesions.
Results: no major complications occurred. Minor complications were 
noticed in 13% of the patients. Post-RFA recurrence was noticed in 3 
patients and was managed with a second session. The 1-, 2-, 3-, 4- and 
5-year survival rates were 95.8, 86.1, 77.7, 67.4 and 54.3%, respectively. A 
post-RFA reduction of a-fetoprotein and CEA was noticed in all cases.
Conclusion: RFA seems to be an effective and low-complication rate 
procedure that can be applied to patients with tumors adjacent to 
the hepatic hilum with very promising results.

P-177 withdrawn

P-178
Renal RFA: 5 year follow up data

T. J. C. Bryant1, J. E. I. Cast2, D. J. Breen1; 
1Radiology, Southampton General Hospital, Southampton, United 
Kingdom, 2Radiology, Hull and East Yorkshire NHS Trust, Hull, United 
Kingdom.

Purpose: to present our initial five year follow up data following 
renal tumour radiofrequency ablation (RFA).
Materials/Methods: a retrospective review was carried out of the 
follow up data from the treatment cohort which has now reached 
at least 5 years. This looked particularly at patient age, tumour size, 
success of initial treatment, tumour free survival, cause of death, and 
late recurrence.
Results: 17 patients were included. Average age 77 (range 59-89), 
average tumour size 3.6 cm (2.5-6.8 cm). Treatments on the whole 
were carried out due to co-morbidities or single kidney. 13 of 17 had 
an initial complete treatment. 2 of 17 had subsequent successful re-
treatments. 1 patient with VHL had multifocal RCC and subsequently 
died of metastatic disease. 2 of 17 had incomplete treatments with 
subsequent MDT decision not for further treatment. 9 of 17 died 
during follow up, only 1 of these due to disease progression (VHL). 5 
of 17 are still alive and disease free at 5 years. 1 was lost to follow up.
Conclusion: the initial cohort of patients selected for RFA were 
selected as unfit for surgery, 9/17 died of other causes and only 1 died 
of disease progression during follow up. To date, there is a median 
overall disease free survival of 65 months in those without terminal 
co-morbidities. It is likely that this will improve with better patient 
selection and technological advancement.

P-179
Percutaneous computed tomography (CT) guided radiofrequency 
ablation (RFA) of intrahepatic recurrences in patients with 
hepatocellular carcinoma (HCC) initially treated with hepatectomy

E. Sotiropoulou, P. Filippousis, M. Seferos, F. Laspas, K. Stathopoulos, 
A. Bouga, L. Thanos; 
Computed Tomography and Interventional Radiology, "Sotiria" General 
Hospital of Chest Diseases, Athens, Greece.

Purpose: to evaluate the efficacy of RFA in patients with intrahepatic 
recurrence of hepatocellular carcinoma.
Materials/Methods: from December 2003 to December 2007, 41 
patients with 56 recurrences of HCC, who were initially treated with 
partial hepatectomy, underwent a total of 75 RFA sessions. The 
number of lesions ranged between 1 and 3 with a mean size of 2.95 
cm. 45 minutes before RFA, bromazepan was administered per os and 
pethidine hydrochlorique intramusculary. RFA was performed using 
expandable electrodes. A pulsed RF energy was applied for 12-15 min. 
A dual-phase dynamic contrast enhanced CT was performed after 
the electrode removal to evaluate the immediate lesion’s response 
to the ablation. Follow up was performed at 1, 3, and 6 months post-
RFA and every 6 months afterwards.
Results: complete response was seen in 48/56 lesions (85.7%), 
whereas the rest 8/56 showed partial necrosis and underwent a 
second RFA. Six patients (14.6%) who presented new lesions within 
a year and 5 patients (12.2%) who presented with local tumor 
progression at the ablated site 6-12 months after the first RFA session 
underwent a second RFA as well. Overall survival was 29.61±12.6 
months. 1-, 2-, 3- and 4- year survival rates were: 95.12, 73.2, 41.5 and 
10%, respectively. Major complications did not occur.
Conclusion: RFA of intrahepatic recurrence of HCC post hepatectomy 
seems to be an efficient treatment modality.
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P-180
Complications after radiofrequency ablation (RFA) of lung tumors

P. Filippousis, E. Sotiropoulou, P. Tsagouli, F. Laspas, S. 
Apostolopoulou, I. Tsagaridou, L. Thanos; 
Radiology, „Sotiria“ General Hospital of Chest Diseases, Athens, Greece.

Purpose: to present the complications that may occur after treating 
lung tumors with RFA.
Materials/Methods: during the last 18 months, we performed 70 
RFA sessions under CT guidance in 60 patients with lung tumor. 
Thirty-eight (38) lesions were inoperable cases of lung cancer 
while 22 cases were metastases. Forty-five minutes before the 
procedure, antidepressant and analgesic treatment consisting of 
3 mg bromazepan (Lexotanil) orally and 75 mg D-propoxyphen 
hydrochloride (Zideron) intramuscularly was administered. The skin 
at the needle entry site was prepared with povidone iodine 10% 
solution. A pulsed RF energy was applied for 10 to 12 min. A dual-
phase dynamic contrast enhanced CT was performed after the 
electrode removal to evaluate the immediate lesion’s response to the 
ablation. Follow up was performed at 1, 3, and 6 months post-RFA and 
every 6 months afterwards. The complications were correlated with 
the following factors: patient’s age, presence of emphysema, lesion 
size, lesion depth, contact with the pleura and number of puncture.
Results: the complications that were depicted with computed 
tomography after the 70 RFA sessions were the following: Ten 
(10) cases of pneumothorax (14.2%), of which 6 were treated with 
insertion of a fine needle while the rest 4 cases required the insertion 
of a chest tube; Two (2) cases of small pleural effusion (2.8%); and 
Three (3) cases of hemoptysis (4.2%).
Conclusion: of the factors that were correlated positively with the 
occurrence of complications, emphysema was the most significant 
and was correlated with pneumothorax.

P-181
Radiofrequency ablation (RFA) of liver metastases originating 
from endocrine tumors: an alternative treatment

P. Filippousis, E. Sotiropoulou, A. Bouga, S. Apostolopoulou, M. 
Seferos, P. Tsagouli, L. Thanos; 
Radiology, "Sotiria" General Hospital of Chest Diseases, Athens, Greece.

Purpose: to determine the efficiency and safety of RFA as an 
alternative therapeutic method of liver metastases from endocrine 
tumors.
Materials/Methods: in 18 months, we treated 19 patients who 
presented 28 liver metastases of primary endocrine tumors, using 
local anesthesia (lydocaine 2%) after per os or i.m. premedication. 
Thirteen had carcinoid tumors, six had non-functional endocrine 
tumors and one had an adrenal carcinoma. Liver lesions measured 
from 2 to 6 cm. We used two types of needle-electrodes: a seven-
array or eleven-array hooked type or spiral type. RFA time was 14-16 
minutes. Follow-up consisted of a dual phase abdomen spiral CT 
scan. We also monitored liver function tests and tumor markers 
before and after treatment.
Results: total tumor necrosis was achieved in 16 patients (83.3%) 
and partial necrosis in 3 patients (16.6%). Local recurrence occurred 
in 3 patients (16.6%). In these cases a second session was performed. 
Minor complications included low-grade fever (7 days after therapy) 
in 4 patients, moderate pain 2 days after therapy in 5 patients and 
small subcapsular hematoma in 1 patient.
Conclusion: RFA is a safe and efficient therapeutic method of liver 
metastases from endocrine tumors.

P-182
Percutaneous cryoablation for pulmonary malignancies: factors 
affecting the local control rate

S. Nakatsuka1, H. Yashiro1, M. Inoue1, M. Kawamura2, Y. Izumi2, N. 
Tsukada2, S. Kuribayashi1; 
1Diagnostic Radiology, School of Medicine, Keio University, Tokyo, Japan, 
2Thoracic Surgery, School of Medicine, Keio University, Tokyo, Japan.

Purpose: the purpose is to evaluate the local control rate of 
percutaneous cryoablation for pulmonary malignancies (PCP), and 
to investigate reasons for reprogression.
Materials/Methods: from October 2002 to February 2007, 
percutaneous cryoablation under CT fluoroscopic guidance was 
performed in a total of 82 patients in 123 sessions for 249 primary 
or secondary pulmonary malignancies. The average diameter is 14.6 
mm. Increase of the treated lesion size on follow-up CT scan was 
diagnosed as local reprogression. Lesions were cryoablated with 
cryoprobes penetrating (Group A) or placed adjacent to (Group B) 
the lesions.
Results: the PCP procedures were successful using modified coaxial 
technique and well tolerated by all patients but one. Technical 
success rate was 99.3%. One- and two-year local control rates were 
81.1 and 69.3%, respectively. In the 1-10 mm, 11-20 mm, and 21-30 
mm lesions, the local control rate at one-year were 91.7, 80.6 and 
72.7%, respectively. Even in the lesions 10 mm or smaller, the two-
year local control rate of Group B (59.8%) was lower than that of 
Group A (80.0%).
Conclusion: the overall local control rate at 12 months was 81.1%. Tumor 
size is the largest affecting factor for local control after PCP. The tumors 
20 mm or smaller in diameter are better indication of PCP.

P-183
RFA following EBRT improves survival of NSCLC in Bangladesh

A. S. M. Murshed; 
Oncology, American SuperSpecialty Hospital Ltd, Dhaka, Bangladesh.

Purpose: our initial experience with radiofrequency ablation 
followed by EBRT for those inoperable NSCLC patients is reported.
Materials/Methods: 60 inoperable patients underwent RFA in 
between 2005 and 2007. NSCLC stages were IA (n=17), IIB (n=13), IIA 
(n=21), IIIA (n=5), IIIB (n=4). 53 patients underwent percutaneous CT 
guided RFA and 7 underwent RFA following thoracotomy. Mean size 
of tumors were 5±3.1 (range 2.3-8.2 cm.). We treated the patients 
(n=58) with EBRT (50-60 GY in 25-30 fractions) within 21-60 days 
following RFA.
Results: the median follow-up was 23.5 months. Overall survival 
was 95% (57 out of 60) at 6 months, 88.% (54 out of 60) at 1 year, 
67.4% (42 out of 60) at 2 years, and 53% (32 out of 60 patients) at 3 
years. Irrespective of stages, patients with tumor size <5 cm (n=35) 
had an average survival 33±4 months while patients with tumor size 
>5 cm (n=25) had an average survival 17±5 months. Local recurrence 
occurred in 1.8% having tumors size <4 cm and 12% in tumor size 
>4 cm. 9 developed pneumothorax and 15 had lung infections, 5 of 
them had fetal. 3 patients died of comorbid diseases while 17 died of 
disease progression within 3 years following RFA and EBRT.
Conclusion: RFA followed by EBRT for inoperable NSCLC has a 
relatively low rate of complications that are easily managed and 
above all survival has improved compared with other combination 
therapy i.e. chemoradiation.
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P-184
Radiofrequency ablation of lung metastases after pulmonary 
artery embolization: feasibility and safety in seven patients

C. Gadaleta1, A. Catino1, G. Ranieri1, V. Fazio1, G. Gadaleta-Caldarola1, 
E. Canniello2, G. Laricchia1, V. Mattioli2; 
1Interventional Radiology, Oncology Institute Bari, Bari, Italy, 
2Anesthesiology and Intensive Care Unit, Oncology Institute Bari, Bari, Italy.

Purpose: the study evaluated feasibility and safety of percutaneous lung 
RFA plus pulmonary chemoembolization (Pulmonary TACE) in patients 
with inoperable lung metastases.
Materials/Methods: from November 2007 to January 2008, seven patients 
(2 male, 5 female) and 10 nodules were treated. Patients had lung metastases 
from the following tumors: endometrial (1) and colorectal carcinoma (5) 
and uterine leyomiosarcoma (1). Median diameter of nodules was 2 cm. All 
patients were pretreated for advanced disease. Both RFA and pulmonary TACE 
were performed under general anesthesia. After subclavian vein puncture, 
an arterial mapping of the segment including the tumor was obtained and 
antiblastic agents loaded on microspheres (Hepasphere, 50-100 micron in 
diameter) were selectively perfused in a subsegmental sector. Doxorubicin 
was used in two cases, while mitomycin C in two cases, and irinotecan was 
administered in three patients with metastases from colorectal cancer. 
Percutaneous CT-guided lung RFA, with monopolar electrodes (Radionics, 
Burlington, MA) was performed 2-7 days after pulmonary TACE. Pretreatment 
work-up included contrast-enhanced CT-scan, repeated 48 hours after RFA, 
to detect complications and to assess technical success.
Results: the treatment was well tolerated; pneumothorax, requiring chest-
tube placement, occurred in one case (14%). Technical success was achieved 
in all nodules. The impedance during RFA decreased (from 30 to 50% less), 
with a corresponding increase of the delivered energy. Morphologycal 
response showed a necrotic area, without contrast-enhancement at CT scan, 
including the tumoral nodule plus a large safety zone.
Conclusion: lung RFA after pulmonary TACE is feasible and safe. These 
preliminary data, also regarding technical success, deserve further 
investigation.

P-185
Epirubicine loaded drug charged beads (DCB) for superselective 
embolization of hepatocellular carcinoma

J. Wiskirchen1, S. Heller2, S. Clasen2, A. Fischmann3, C. D. Claussen2, 
K. Brechtel2, G. Tepe2, P. L. Pereira2; 
1Radiology, Neuroradiology and Nuclear Medicine, Inselspital, Bern, 
Switzerland, 2Radiology, Universitätsklinikum Tübingen, Tübingen, 
Germany, 3Radiology, Unispital Basel, Basel, Switzerland.

Purpose: to describe our experiences made with epirubine loaded drug 
eluting beads (DEB) in the treatment of hepatocellular carcinoma.
Materials/Methods: from August 2005 to December 2007, 67 patients were 
treated by TACE with DCB (DC Beads, Biocompatibles,UK). 55/67 patients 
were suffering from HCC, 12/67 suffered from other entities (neuoendocrine 
metastases, CCC, melanoma). 125 embolisations were performed with a mean 
of 1.9 embolisations in patients suffering from HCC, and 1.7 embolisations in 
the other patients (range 1 to 10 embolisations). Standard dose were 2 ml DCB 
enriched with 50 mg epirubicine, in a few cases double dose was administered 
(e.g. in large tumors). A combination with other treatment modalities like RFA 
or OLT was performed in 13 patients.
Results: from 55 patients suffering from HCC, 4 were lost to follow up, 8 
patients were treated within the last two months; thus, 43 patients reached at 
least a follow up time of 3 months. The 6 months, 12 months, 18 months and 
24 months survival rates were 94, 90, 72 and 68%. 2 patients were additionally 
treated with RFA and OLT, one patient was transplanted, 7 other patients were 
treated with additional RFA, and 3 patients were additionally treated with 
sorafenib. All 13 patients who received a combined treatment are still alive 
(survival 8 to 28 months). Overall, the treatment was well tolerated. However, 
complications like abscess formation, cholecystitis, pancreatitis, hemorrhage 
and progression of liver cirrhosis were observed.
Conclusion: using DEB might be beneficial in the treatment of 
hepatocellular carcinoma. Combining DEB with RFA and orthotopic 
liver transplantation might increase the rate of complete remissions. 
However, the interventional radiologist should be familiar with possible 
complications and their management.

P-186
Percutaneous cryoablation of symptomatic uterine leiomyomata 
under three-dimensional angiographic CT guidance

H. S. Kim1, K. Taguchi2, I. R. Kamel2, M. A. Jacobs2, J. H. Geschwind1; 
1Vascular and Interventional Radiology, Johns Hopkins University School 
of Medicine, Baltimore, MD, United States, 2Radiology, Johns Hopkins 
University School of Medicine, Baltimore, MD, United States.

Purpose: to evaluate the feasibility and safety of three-dimensional (3-D) 
angiographic computed tomography (ACT) with C-arm angiography 
system for the guidance of percutaneous cryoablation for symptomatic 
uterine leiomyomata.
Materials/Methods: women with large (>5 cm) symptomatic subserosal 
or intramural uterine leiomyoma were recruited for this institutional review 
board-approved prospective study. Patients underwent percutaneous 
cryoablation following UAE under 3-D ACT guidance. Cryoablation was 
performed using three probes, with a freezing temperature below -40º 
C for two cycles of a target temperature ablation time of 10 minutes 
and 10 minutes of a passive intervening thaw for a total ablation of 20 
minutes. 3-D ACT technique was assessed for cryoablation probes 
detection, positioning, confirmation and ice-ball assessment. Tissue 
density differentiation with ice-ball differentiation to surrounding uterus, 
complications and clinical outcomes were measured.
Results: seven patients (mean 42 years ±6.2) were recruited. Guidance for 
cryoablation- and target temperature was achieved in all patients. There 
were no cryoablation-related complications. Mean baseline volume of the 
target leiomyoma was 218.9 cm3 ±109.0. Mean difference in the density 
between ice-ball and the surrounding uterus was 5.0% ±2.1 (p < 0.0001), 
resulting in consistently visual differentiation. Mean volume of the ice-
ball during the ablation was 105.5 cm3 ±27.5. The mean symptom severity 
score improvements were 43.8 points±17.2 (p<0.001).
Conclusion: 3-D ACT can provide accurate anatomic guidance and 
soft tissue differentiation for successful percutaneous cryoablation. 
Percutaneous cryoablation under moderate sedation is feasible and 
appears safe without significant morbidity in the treatment of large 
uterine leiomyomata.

Vascular imaging and diagnosis
P-187
Color Doppler ultrasound (CDU) assessment of blood 
flow velocities changes in central retinal artery (CRA) of 
kidney-pancreas (KP), kidney-alone (KA) and islet-alone (IA) 
transplanted type I diabetic patients

M. Venturini, C. Losio, P. Maffi, P. Fiorina, A. Secchi, A. Del Maschio; 
San Raffaele Scientific Institute, Milan, Italy.

Purpose: in long-term type-I-diabetic uremic kidney-transplanted 
patients, pancreas or pancreatic islets transplantation can determine 
diabetes resolution. IA transplantation has been recently introduced for 
diabetic non uremic patients to prevent diabetes-related complications 
such as retinopathy, characterized by endothelial dysfunction conditioning 
a reduction of CRA flow velocities. Our aim was to compare CRA flow 
velocities changes in KP, KA and IA patients after transplant.
Materials/Methods: CRA of 10 KP, 10 KA and 10 IA transplanted patients 
were evaluated with CDU by the same operator before and 2 years after 
transplantation. Peak-systolic (psv) and end-diastolic (edv) velocities were 
measured for each CRA at the retrobulbar level, and expressed as mean 
of both eyes.
Results: all groups showed similar CRA flow velocities at baseline. At 2 
years, the KP and KA groups did not show a significant increase of CRA 
flow velocities (KP-psv: 5.73±1.75 vs 6.06±1.44; KP-edv: 1.68±0.31 vs 
2.0±0.44; KA-psv: 4.55±1.42 vs 5.74±2.06; KA-edv: 1.68±0.54 vs 1.57±0.39, 
P=n.s.). A statistically significant increase in CRA velocities was found only 
in IA patients, with significantly higher values than KP and KA (IA-psv: 
10.12±1.20 vs 6.09±0.46, p<0.01; IA-edv: 2.99±0.48 vs 1.65± 0.07, P=0.02).
Conclusion: CDU allows quantitative and reproducible measurements 
of CRA blood flow. A significant improvement of CRA flow velocities was 
evident only in IA transplanted patients, not in KP patients, despite diabetes 
resolution in both groups: probably a reversal of endothelial dysfunction in 
retinal microcirculation is less likely in patients affected by a longer duration 
of diabetes, with related uremia and microvascular complications.
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P-188

M. B. Blum, G. Edelhauser, R. Schernthaner, F. Wolf, J. Lammer, M. 
Funovics; 
Department of Radiology, Medical University of Vienna, Vienna, Austria.

Purpose: to evaluate and compare the perceptibility of 75 and 95% 
in-stent stenoses with CT angiography (CTA) and MR angiography 
(MRA) using six stent types in a phantom model.
Materials/Methods: six different stent types were placed into tubes 
filled with contrast agent (ioversol or gadoteric acid) and nylon-
cylinders (8mmØ), bored in the central axis (2 and 4 mm) to mimic 75 
and 95% stenoses, were inserted into the stents inside the tubes. CTA 
(16-slice and 64-slice scanners, three different kernels, 120 kV, 140 kV) 
and MRA (1.5 T) were performed. On 2 mm coronal sections, signal-
intensities in the stenosed stents were compared to unstenosed 
segments. Perceptibility of the residual lumen was assessed using a 
subjective score.
Results: 16-slice-CTA showed relative in-stent signal-intensities 
of 72-87%; 64-slice-CTA of 63-99%. 64-slice-CTA showed nearly no 
difference between 75 and 95% stenoses in the subjective scores. 
The high-contrast-kernel tended to be superior to intermediate- 
and low-contrast-kernels. MRA showed the relative in-stent signal-
intensities of 57-98%. The presence of localized artifacts and resulting 
inhomogeneous luminal signal caused lower subjective perceptibility 
ratings than the objective score would suggest.
Conclusion: CTA was superior in the differentiation between 95% 
stenoses and occlusions. 64-slice-CTA tends to be superior to 16-slice 
CT, especially with high-contrast-kernels. MRA was more useful for 
the differentiation of 75% stenoses and unstenosed segments.

P-189
Follow-up of abdominal aortic aneurysm by angio-CT: comparison of 
manual and software assisted measurements of maximal diameter

G. Soulez1, C. Kauffmann1, E. Therasse2, A. Dugas1, M. Giroux1, L. 
Bouchard3, P. Perreault3, V. L. Oliva1; 
1Dept. of Radiology, CHUM-Notre Dame, University of Montréal, 
Montreal, QC, Canada, 2Dept. of Radiology, CHUM-Hotel-Dieu, 
University of Montréal, Montreal, QC, Canada, 3Dept. of Radiology, 
CHUM-St Luc, University of Montréal, Montreal, QC, Canada.

Purpose: The maximal diameter (D-max) of abdominal aortic aneurysm 
(AAA) and its progression are measured on multidetector CT (MDCT). We 
intend to define the more reproducible method to measure D-max manually 
and validate a software allowing semi-automated measurements.
Materials/Methods: Forty patients with an AAA having 2 consecutive MDCT 
exams (6-months minimum time difference) were enrolled. Three independent 
observers measured in two separate sessions AAA diameters using 7 different 
methods (AP, lateral, maximum and short axis on axial slices, maximum diameter on 
coronal, sagittal and double oblique MPRs). Inter and intra-observer reproducibility 
of manual D-max measurements at baseline and follow-up and its progression were 
estimated by the intraclass correlation coefficient (ICC). Measurement of maximal 
diameter was thereafter processed two times by a non supervised technician using 
a semi-automated segmentation software. Software assisted D-max values were 
compared to manual D-max measurements taken on double oblique MPRs.
Results: Manual measurements taken on double oblique MPRs were 
the most reproducible (inter-observer ICC=0.974 and intra-observer ICC 
range=0.985-0.976). An excellent agreement between software and manual 
measurements was observed (ICC=0.973) combined with a better intra-
observer agreement of software ICC=0.992 (p<0.05). The mean segmentation 
time was estimated at 3±1.1 mn. Using the segmentation software, new 
volumetric and surface measurements appeared more sensitive to follow 
AAA expansion.
Conclusion: Using semi-automated software, accurate AAA measurements on 
MDCT can be achieved by a technician. New volume and surface measurements 
which could be helpful for AAA follow-up can be generated using this approach.

P-190
Carbondioxide: an alternative contrast agent for 3D CT arteriography

A. H. Mahnken1, P. Bruners1, G. Mommertz2, G. Mühlenbruch1, M. 
Jacobs3, R. W. Günther1, S. Langer3; 
1Diagnostic Radiology, RWTH-Aachen University, Aachen, Germany, 
2Department of Vascular Surgery, RWTH-Aachen University, Aachen, 
Germany, 3Vascular Surgery, RWTH-Aachen University, Aachen, Germany.

Purpose: to test the feasibility and safety of carbon dioxide (CO2) 
enhanced CT-arteriography in an animal model.
Materials/Methods: five domestic swine underwent aorto-peripheral DSA 
and CT-arteriography using CO2 and iodinated contrast material. Performing 
CO2-DSA for each image series, 100mL of pressurized CO2 were injected at 1.3 
bar. CT-angiography was performed using a standardized scan protocol (64x0.6 
mm; 120 kV, 210 mAseff., 330 msec gantry rotation time). Iodinated contrast 
material was administered intravenously using a biphasic injection protocol 
(Iopromide 300; 30mL@6.5mL/sec; 40mL@5.5mL/sec). For CO2-enhanced CT-
arteriography, CO2 was administered intraarterially via a catheter placed in the 
juxtarenal aorta. An injection pressure of 0.65 bar (volume flow: 7.5 mL/sec) 
was applied. Images were assessed visually using a four point grading scale. 
Absolute intraarterial attenuation values were measured.
Results: all modalities provided diagnostic imaging quality for the evaluation 
of the infrarenal aorta and the lower limb arteries. Image quality was rated 
best for conventional angiography, while CO2-DSA and CO2-enhanced CT-
arteriography were rated equal. Average MSCT scan duration was 7.9±0.6 
sec. The average amount of gas for CO2-enhanced CT-arteriography 
was 91.2±3.9 mL vs. 400 mL in CO2-DSA. Intraarterial attenuation values 
achieved with CO2-enhanced CT-arteriography (aorta: -928±39.4 HU) 
provided a higher contrast to the surrounding tissue when compared with 
conventional CT-angiography (aorta: 489.8±39.6 HU; p<0.0001).
Conclusion: CO2-enhanced CT-arteriography is feasible. In a porcine 
model, this technique is capable of depicting the aorto-peripheral 
vessels down to the lower limb providing excellent contrast. These results 
warrant further studies on the diagnostic value of CO2-enhanced MSCT 
arteriography for the detection of arterial pathology.

P-191
Incidence of fractures and deformations of infrapopliteal 
balloon-expandable metal stents: magnification X-ray imaging 
and angiographic correlation

S. Spiliopoulos, K. Katsanos, A. Diamantopoulos, A. Karatzas, N. 
Christeas, D. Karnabatidis, D. Siablis; 
Radiology, Patras University Hospital, Patras, Greece.

Purpose: to investigate the incidence of stent fractures and deformations 
after infrapopliteal application of balloon-expandable metal stents (BES) 
implanted for critical limb ischemia (CLI) treatment, and their association 
with infrapopliteal vascular restenosis.
Materials/Methods: in total, 61 CLI patients (mean age 71±9) who had 
been treated with infrapopliteal angioplasty and BES gave informed 
consent for study enrollment. Follow-up included digital subtraction 
angiography and plain infrapopliteal X-ray imaging at two different 
angulations (>45% difference). Evaluation of stents regarding the presence 
of fractures and/or deformation was done after digital processing at the 
highest possible magnification. Stent fracture was defined as at least 1 strut 
interruption, whereas deformation was defined as severe shape alteration 
and/or collapse of the stent mesh. Angiographic artery restenosis was 
determined on a 50% threshold.
Results: in total, 81 limbs with 183 lesions were treated with 347 BES (279 
stainless-steel and 68 cobalt-chromium alloy stents). 218 overlapping BES 
were placed in tandem lesions. Mean length of the overall stented segment 
was 4.4±6.3 cm (range 1.6-14.0 cm). BES were located in the anterior tibial 
(n=184), posterior tibial (n=54), peroneal (n=75) and in the tibioperoneal 
artery (n=34). Mean follow-up period was 15±11 months (range, 6-60 months). 
Image analysis detected 1 (0.3%) severe stent fracture (complete separation of 
stent struts) and 11 (3.2%) stent deformations. Infrapopliteal stent fractures or 
deformations were associated with increased artery restenosis [12/12 (100%) 
versus 169/335 (50.5%) in the rest of the cohort; p<0.001].
Conclusion: stent fractures and/or deformations of BES implanted in the 
infrapopliteal arteries are infrequent. Nonetheless, they may be related 
with increased vascular restenosis.
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P-192
Preoperative imaging of left portal vein at the Rex recess for 
Rex shunt formation using wedge hepatic vein carbon dioxide 
venography

S. Puppala, J. Patel, H. Woodley, S. McPherson, A. Nicholson, D. Kessel; 
Radiology, Leeds Teaching Hospital NHS Trust, Leeds, United Kingdom.

Purpose: in children with extra hepatic portal vein obstruction, 
formation of a mesenteric-portal (Rex) shunt restores hepatopetal 
flow and relieves portal hypertension. Inflow to the shunt is readily 
assessed by ultrasound and magnetic resonance imaging. The 
outflow via the Rex segment of left portal vein is harder to assess. 
We aim to assess the effectiveness of wedged hepatic venography 
with carbon dioxide to identify the Rex segment in the pre operative 
assessment of patients with extra hepatic portal hypertension.
Materials/Methods: a retrospective review of the effectiveness of 
wedged hepatic venography in the pre operative assessment of extra 
hepatic portal hypertension. All children referred from October 2001 
to October 2007 were included and the imaging findings correlated 
to findings at surgery.
Results: 11 children (3-14 years range) were referred for pre-operative 
wedged hepatic venography. The left portal vein at the Rex Recess 
i.e the Rex segment was clearly identified in 9 (82%) patients. In 
the other 2 (18%) patients, this segment was not identified despite 
opacification of left and right intrahepatic portal veins and this was 
taken to indicate an occluded segment.
Conclusion: our series demonstrates the utility of CO2 wedge 
hepatic portography as a diagnostic tool in pre operative assessment 
of the Rex segment of left portal vein in children with extra hepatic 
portal vein obstruction.

P-193
Sampling of inferior petrosal sinuses

A. İdil Soylu, Ü. Belet, H. Akan; 
Radiology, 19 Mayis University Medicine Faculty, Samsun, Turkey.

Purpose: to research the contributions of inferior petrosal sinus 
sampling (IPSS) on diagnosis of Cushing’s syndrome (CS).
Materials/Methods: our study group included 10 patients (age 
ranging between 6 and 51), out of which 5 were males. Physical 
examination and laboratory findings in 8 patients were related to CS 
and in 2 patients to acromegaly. In 2 patients with suspected Cushing’s 
Disease (CD), and in 2 with suspected acromegaly, hypophysis MRI did 
not reveal adenoma while in 6 patients hypophyseal microadenoma 
was found. IPSS was applied to 2 of the patients who did not show 
adenoma on MRI in order to differentiate CD from CS (ectopic ACTH). 
In the remaining patients, IPSS was applied for lateralization. In all 
patients, bilateral inferior petrosal sinuses were catheterised, blood 
samples taken from the two sinuses and peripheric veins at -5, 0 
(after the injection of 100 mg CRH), 3, 5, and 10 minutes and ACTH 
was measured
Results: according to the results of the IPSS, in 5 patients thought 
to have CD the result was confirmed with hemihypophysectomy. 2 
acromegaly cases were followed by medical treatment. One patient 
rejected the operation and one patient whose IPSS result conflicted 
with MRI, hemihypophysectomy was applied to the side identical to 
MRI. In one patient, the data of MRI and IPSS conflicted with each 
other and the patient underwent bilateral surrenalectomy.
Conclusion: IPSS is a useful method in the differential diagnosis of 
CD and CS and in the preoperative lateralization of microadenomas.

P-194
The role of contrast-enhanced ultrasonography (CE-US) in the 
detection of endoleaks in patients who underwent endovascular 
abdominal aortic aneurysm repair (EVAR): a comparison with 
unenhanced ultrasound (US) and CT-angiography (CTA)

R. Iezzi, R. Basilico, D. Giancristofaro, M. Santoro, A. R. Cotroneo, M. L. 
Storto; 
Department of Clinical Science and Bioimaging- Section of Radiology, 
University, Chieti, Italy.

Purpose: to assess the clinical value and potential impact of real time 
Sonovue-enhanced ultrasonography (CE-US) in the detection of endoleaks in 
comparison with unenhanced ultrasound (US) and CT-angiography (CTA).
Materials/Methods: eighty-four patients with unruptured abdominal 
aortic aneurysms treated with endovascular repair (EVAR) who underwent 
CT-angiography follow-up were enrolled in the study. In the same day, CT-
angiography (CTA) (4x1 mm collimation, 1.25-mm slice width), unenhanced 
ultrasound (US) and contrast-enhanced ultrasonography (CE-US) were 
performed in all patients. CE-US was performed after intravenous bolus 
injection of 1.2 mL/2.4 mL of a second-generation contrast agent (Sonovue, 
Bracco, Milan, Italy) with continuous low-mechanical index (0.01-0.04) real-time 
tissue harmonic imaging. US and CE-US exams were interpreted separately by 
two independent experienced readers to detect the presence of endoleaks 
by viewing recorded videotapes according to a five-point confidence scale. 
The standard of reference was represented by the consensus reading of CTA, 
US and CE-US performed by two experienced radiologists not involved in the 
image analysis. Sensitivity, specificity and diagnostic accuracy of each reading 
session were compared.
Results: sensitivity, specificity and diagnostic accuracy of CE-US were 
significantly higher (p<0.05) than those obtained with US. No statistically 
significant differences were found between CE-US and CTA (p>0.05). No 
adverse events were recorded during the study.
Conclusion: CE-US is a non-invasive reliable, fast tool for diagnosing 
endoleaks in patients who underwent EVAR, providing results higher than 
US and comparable to CTA.

P-195
Intraarterial brush-catheter abrasion for isolation and 
characterization of endothelial cells

M. Both1, N. Charalambous1, C. Heneweer1, Q. Wu2, P. J. Schäfer1, T. H. 
Hümme1, M. Priebe3, W. L. Gross2, M. Heller1, E. Csernok2; 
1Diagnostic Radiology, University Hospital Schlewig-Holstein, Campus 
Kiel, Kiel, Germany, 2Rheumatology, University Hospital Schlewig-
Holstein, Campus Lübeck, Lübeck, Germany, 3Nuclear Medicine, 
Ludwig-Maximilians-University of Munich, Munich, Germany.

Purpose: to evaluate the brush-catheter abrasion method for minimal 
invasive isolation and assessment of endothelial cells in atherosclerosis 
and large vessel vasculitis.
Materials/Methods: abrasion of endothelial cells using the Castaneda 
thrombolytic brush catheter was performed in 4 patients before PTA of 
severe atherosclerotic femoral artery stenoses (n=3) and a severe axillary 
artery stenosis in course of giant cell arteritis. A cell chamber was applied 
for determination of the cells. The vitality was evaluated by trypan blue 
staining. Flow cytometry was used for identification and characterization of 
the endothelial cells. Cell surface expression of von Willebrand factor (vWF) 
as a marker specific for endothelial cells, intercellular adhesion molecule-1 
(ICAM-1), vascular cell adhesion molecule-1 (VCAM-1), and endothelial-
leukocyte adhesion molecule-1 (ELAM-1) as markers of endothelial cell 
activation were investigated by means of specific antibodies.
Results: numerous vital endothelial cells were obtained from all patients 
(n=0.25 -1 x 106). There were no complications in course of brush-catheter 
abrasion. vWF was positive in all cases with an expression of 20-81%. In three 
patients (atherosclerosis: n=2, giant cell arteritis: n=1), ICAM-1was markedly 
expressed on isolated endothelial cells (63-65%). Adhesion molecules ELAM-1 
and VCAM-1 were expressed to a lower extent (VCAM-1: 0-12%, ELAM-1: 
12-45%). In one case, a cell culture was set up successfully. Ex vivo vitality of 
these cells was 56%.
Conclusion: brush-catheter abrasion is an effective method for harvesting 
viable endothelial cells. Upregulation of ICAM-1 could be found in 
atherosclerosis and vasculitis. Endothelial cells from vascular stenoses can 
be cultivated for further in vitro examinations.
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Venous intervention
P-196
Hybrid treatment with angiographic catheter in massive 
pulmonary embolism: mechanical fragmentation and 
fibrinolysis

S. Pieri, P. Agresti; 
Vascular and Interventional Radiology, AzOsp, Rome, Italy.

Purpose: massive pulmonary embolism is a severe clinical 
condition that requires prompt therapeutic intervention. We 
report our experience with a hybrid treatment involving systematic 
fragmentation of the embolus with an angiographic catheter 
associated with fibrinolytic therapy over the following days.
Materials/Methods: from 1999 to 2005, we treated 164 patients 
with massive pulmonary embolism. We used the same angiographic 
catheter for mechanical fragmentation and for administration of the 
fibrinolytic agent. Results were assessed on the basis of changes in 
mean pulmonary artery pressure.
Results: after fragmentation, we observed four types of 
haemodinamin behaviour: in 61 patients, mean pulmonary artery 
pressure fell rapidly below 30 mmHg; in 38 (23.1%), two passes were 
required to achieve the same result; in 32, three passes were required. 
In the remaining 26 (15.8%), at no time did the mean pulmonary 
artery pressure fall below 30 mmHg. The only two deaths occurred 
in the last group.
Conclusion: mechanical fragmentation with angiographic catheter 
and administration of fibrinolytic agents effectively brought about a 
rapid improvement in patients’ clinical status by moving the embolus 
towards the periphery.

P-197
Infection control in central venous access port (CV-P) placement: 
is a maximal barrier precaution (MBP) a necessity?

T. Aramaki1, Y. Nakamura2, A. Nakagawa2, S. Koizumi2, S. Sano2, M. 
Izumi2, N. Fukuzaki2, H. Sekino2, J. Suzuki2, K. Sainou2; 
1Div. of Diagnostic Radiology, Shizuoka Cancer Center, Sunto-gun 
Shizuoka Pref., Japan, 2Shizuoka Cancer Center, Sunto-gun Shizuoka 
Pref., Japan.

Background: CV-P has been increasingly required since the introduction of 
FOLFOX/FOLFIRI therapy for recurrent colorectal cancer. On the other hand, 
the usefulness of MBP with regard to both infection control and the cost-
effectiveness in central venous catheter placement has been reported. Thus, 
our hospital introduced MBP for CV-P placement in June 2006.
Purpose: to evaluate the usefulness of MBP for CV-P placement.
Materials/Methods: the frequency of placement-related CV-P infection 
and cost for the placement were compared before (June 2005-May 2006) 
and after the introduction of MBP (June 2006-May 2007). Before MBP 
introduction, CV-P was placed percutaneously under X-ray fluoroscopy 
in an X-ray TV room. The patient was covered with large sterile drapes, 
and the operator wore only a mask and gloves. After June 2006, operators 
were obliged to also wear a cap and sterile gown during port placement. 
“Placement-related CV-P infection” was defined as “CV-P infection 
demonstrated by culture of CV-P that occurred within 10 days after 
placement”.
Results: CV-P was placed in 611 patients between June 2005 and May 2007: 
312 prior to the introduction of MBP between June 2005 and May 2006, 
and 299 after MBP introduction between June 2006 and May 2007. The 
infection frequency was 0/312 before MBP introduction and 0/299 after MBP 
introduction and the cost per case was increased by +\1322 (€8.26) (difference 
due to the use of caps and gowns) after the introduction of MBP.
Conclusion: wearing a cap and sterile gown may be unnecessary for CV-P 
placement.

P-198
Management of patients with incomplete balloon-occluded 
retrograde transvenous obliteration for advanced gastric 
varices: availability of additional treatment by endoscopic 
injection sclerotherapy

O. Ikeda, Y. Tamura, Y. Nakasone, Y. Yamashita; 
Diagnostic Radiology, Kumamoto University Graduate School of Medical 
and Pharmaceutical Sciences, Kumamoto, Japan.

Purpose: to describe our management of patients with incomplete 
balloon-occluded retrograde transvenous obliteration (BRTO) 
for advanced gastric varices, especially by endoscopic injection 
sclerotherapy (EIS).
Materials/Methods: between January 2003 and December 
2007, BRTO was performed in 39 patients with gastric varices and 
gastrorenal shunt. Of these, 12 (31%) manifested advanced gastric 
varices with many large collateral veins; the varices were not opacified 
on venograms. For BRTO and EIS, we injected a combination of 5% 
ethanolamine oleate iopamidol (EOI) and 70 or 50% glucose solution 
into the outflow vessels during balloon occlusion, and 5% EOI into the 
target gastric varices. Follow-up consisted of computed tomography 
(CT) study at 1 week after BRTO and EIS.
Results: BRTO was technically successful in all patients. In 3, we 
performed coil embolization of collateral veins before BRTO. In 8, of 
the 12 treated patients with advanced gastric varices, CT confirmed 
complete coagulation. In 4, BRTO was incomplete and 3 underwent 
EIS; post-procedure CT confirmed complete coagulation. The other 
patient was operated for sudden splenomegaly and massive ascites.
Conclusion: in patients with advanced gastric varices and incomplete 
coagulation after BRTO, EIS appears to be effective.

P-199
Stent placement for the iliac vein stenosis in patients of the deep 
vein thrombosis

B. Roh; 
Radiology, Wonkwang University Hospital, Iksan, Republic of Korea.

Purpose: to evaluate the effectiveness and patency rate of primary 
stent placement for treatment of diffuse iliac vein stenoses with deep 
vein thrombosis.
Materials/Methods: between 1998 and 2006, eighteen patients 
(nine male, nine female, mean age, 52.4 years) with diffuse stenosis 
of the iliac vein in patients of the deep vein thrombosis were treated 
with primary stent placement. Two or three stents were inserted 
between common iliac vein and common femoral vein. CT and 
ascending venography were performed to evaluate the patency and 
flow states of stented iliac veins.
Results: the median follow-up time was 4 years (range, 1-8). Luminal 
patency of stented iliac veins was preserved in 5 patients, mild 
stenosis in 2, and complete occlusion in 7. Four patients were lost 
for follow-up after 6 months. Repeated intervention for recurrent 
stenosis was necessary for 8 patients (44%). Occlusion and restenosis 
(64%) was caused by recurrent thrombosis in 3 patients with pelvic 
malignant tumor and CVA, and tissue hyperplasia in 6 with severe 
stenosis by chronic venous change. Preserved lumen and flow (36%) 
was in 5 patients with mild stenosis by organized thrombus.
Conclusion: high incidence of occlusion and restenosis resulted 
after stent placement for the diffuse iliac vein stenosis in patients 
of the deep vein thrombosis with severe venous stenosis and pelvic 
malignant tumor.
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P-200
The endovenous laser ablation of the incompetent small saphenous 

S. Park1, I. Yun2, J. Hwang3, S. Lee3, J. Kim3, S. Chang2, H. Lee3; 
1Radiology, Konkuk University Hospital, Seoul, Republic of Korea, 
2Surgery, Konkuk University Hospital, Seoul, Republic of Korea, 
3Thoracic and Cardiovascular Surgery, Konkuk University Hospital, 
Seoul, Republic of Korea.

Purpose: to evaluate the effectiveness and safety of endovenous 
laser ablation (EVA) of incompetent small saphenous veins (SSV) with 
a 980-nm diode laser.
Materials/Methods: sixty-four patients (56 limbs) who have varicose 
veins and reflux into their SSV on ultrasound were treated with a 
980-nm diode laser. The SSV was accessed at the mid to lower calf. The 
guiding catheter was placed over the guide wire below the SPJ and a 
600 micrometer, 980-nm wavelength laser fiber was inserted under 
ultrasound- or fluoroscopy-guidance. After tumescent anesthesia, 
laser ablation was performed. Patients were evaluated at one week 
and one, three, six, twelve, twenty-four and thirty-six months.
Results: in the 56 limbs, the technical success rate was 100%. The 
ultrasound imaging of the laser’s tip was unclear in six limbs (11%) 
but it was correctly positioned under fluoroscopy. Continued closure 
of the SSV was seen in 53 of 56 limbs (95%) after one month, all of 43 
after six months, all of 39 after one year, all of 38 after two years and 
all of 33 limbs after three years. In three limbs with recanalization, a 
repeat ELA was done and they were successfully closed. No major 
complications occurred except some minor ones such as bruising 
(57.8%), tightness or pain (48.9%) and paresthesia (8.9%).
Conclusion: endovenous laser ablation with a 980-nm wavelength is 
an effective and safe procedure in incompetent SSVs.

P-201
Guiding catheter-induced aspiration thrombectomy in acute 
lower extremity deep vein thrombosis: usefulness of calf-
squeeze technique

H. Kwak, Y. Han; 
Radiology, Chonbuk National University Medical School, Jeonju, 
Republic of Korea.

Purpose: to evaluate, by imaging and clinical follow-up, the effectiveness 
of calf-squeeze technique during guiding catheter-induced aspiration 
thrombectomy in the treatment of acute lower extremity deep vein 
thrombosis (DVT).
Materials/Methods: prospective analysis of ten patients (seven women, 
three men; median age, 57 years) with common iliac vein (CIV) obstruction 
with ipsilateral DVT was performed for this study. All patients presented 
with leg edema or pain and were treated with catheter-directed 
thrombolysis via an ipsilateral popliteal vein approach after temporary 
inferior vena cava (IVC) filter and were treated with guiding catheter-
induced aspiration thrombectomy to remove the residual thrombus. 
Calf-squeeze technique during aspiration thrombectomy can induce the 
proximal migration of popliteal, tibial and muscular vein thrombus and 
used to increase venous flow.
Results: the mean calf-squeeze was 1.2 times (range, 1-3 times). All patients 
showed the proximal migration of popliteal and muscular vein thrombus 
during calf-squeeze technique. Successful recanalization was achieved 
in all patients (100%) without complications. On duplex ultrasonography 
which immediately performed after aspiration thrombectomy, four 
patients had the residual thrombus in the soleal muscular veins. However, 
all patients did not have the thrombus in the popliteal and tibial veins. 
During follow-up, the recurrence of DVT did not occur in all patients.
Conclusions: calf-squeeze technique during aspiration thrombectomy 
can induce the proximal migration of poplieteal, tibial, and muscular vein 
thrombus and is an effective method to remove the thrombus in calf veins.

P-202
How to retrieve Tulip IVC filters that cannot be removed with 
conventional snare method

T. G. Van Ha, B. Funaki, J. Lorenz, S. Zangan, S. Regelado; 
Radiology, University of Chicago, Chicago, IL, United States.

Purpose: to evaluate different techniques used in retrieving Gunther 
Tulip filters that failed removal by conventional snare method.
Materials/Methods: 25 patients with IVC filters were referred to our 
department for IVC filter retrieval. These patients had undergone 
unsuccessful filter retrieval elsewhere or had significant tilt in their 
filters that discouraged retrieval attempts. 21 patients (BMI>55) had 
filters placement as prophylaxis prior to bariatric surgery. The other 
four patients had history of deep venous thrombosis and pulmonary 
embolism or hypercoagulable state with temporary contraindication 
to anticoagulation due to upcoming surgery. Techniques used were 
catheter twist, modified snare, loop snare and balloon dilatation.
Results: 24 of 25 filters were successfully removed for a success rate 
of 96%. The average dwell time for filter with successful removal 
was 60 days with a range of 22 to 258 days. Two infrarenal IVC 
filters conventionally and required no additional maneuvers. The 
remaining filters (n=22) required additional maneuvers including: 
twist technique (n=3), the modified snare technique (n=7), loop 
snare technique (n=11), and balloon dilatation (n=1). There were 
two patients who had clots that formed from the tip of the filter 
and extended cephalad. These two patients required placement of 
additional supra-renal filters at the time of the first filter removal for 
protection from PE. These patients were anticoagulated and then 
returned for successful removal of the second filter. There were no 
complications associated with these procedures.
Conclusion: the techniques described were efficacious in retrieval of 
filters that could not be removed by conventional snaring.

P-203
Is filter tilt at time of placement dependant on access vein?

R. Pawar, J. Mitchell, S. G. Contractor; 
UMDNJ - New Jersey Medical School, Newark, NJ, United States.

Purpose: Gunther Tulip Filter (GTF) tilt at deployment affects ability 
to retrieve these filters. Filter tilt more than 10 degrees is associated 
with low likelihood of retrieval, and tilt of more than 16 degrees with 
inadequate filtration ability. This study was performed to determine 
if access vein affects the tilt of GTF at deployment.
Materials/Methods: retrospective review of 65 GTF placements over 
2 year period. The access vein was noted for each patient. The degree 
of filter tilt was determined by drawing a line through the long axis of 
the filter to intersect a line parallel to the long axis of the cava.
Results: 65 patients (36 M, 29 F) were studied. 17 GTF placed via right 
femoral (RCFV), 5 via left femoral (LCFV) and 43 via right jugular vein 
(RIJV). The degree of tilt ranged from 1 to 11.2 degrees for RCFV, 1.8 
to 8.2 for LCFV and 0.17 to 16 degrees for RIJV. Mean tilt was 5.44 
for RCFV, 3.92 for LCFV and 5.67 for RIJV. 9 patients had a tilt more 
than 10 degrees (7 RIJV, 2 RCFV). The difference in these 2 groups of 
patients was not statistically significant. 2 patients had tilt more than 
15 degrees (RIJV). GTF placed via the LCFV had the smallest degree of 
tilt while those placed via the RIJV had the highest degree of tilt.
Conclusion: filter tilt of more than 10 degrees is seen more commonly 
from the RIJV approach; however, the difference is not statistically 
significant. Access vein does not affect filter tilt at deployment.
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P-204
Single center experiences of retrievable IVC Filters in 117 
patients

R. Shuto, H. Kiyosue, R. Takaji, Y. Sagara, N. Hongo, H. Mori; 
Radiology, Oita University Faculty of Medicine, Oita, Japan.

Purpose: to evaluate success rates and complications of Günther 
Tulip Retrievable Filter in temporary and permanent use.
Materials/Methods: from July 2001 to January 2008, a prospective 
study was undergone in 117 patients who required retrievable Günter 
Tulip Filters (Vena cava M Reye Filter Set; William Cook) filtration. 
Indications for placement included pulmonary embolism (PE) (n=50), 
deep venous thrombosis (n=64), planned surgery with recent PE 
(n=1), and tumor thrombus in the inferior vena cava (n=2). The filter 
was intended to place permanently in 73 patients (permanent group) 
and temporarily in 44 patients (Temporary group). Success rates and 
complications in both groups were analyzed.
Results: IVC filter were placed in 117 patients, 73 patients were 
permanently placed (Permanent group) and 44 patients temporary 
(Temporary group). There were no complications in 117 patients. 
20 patients of Temporary group needed additional techniques 
(replacement: n=6, reposition: n=14) for prolonged retrieval time. 
There were 3 complications (migration, injury of vertebral artery, 
and retroperitoneal hematoma) and success rate was 94.7%. 34 
patients of Temporary group tried to retrieve, and three patients who 
could not retrieve (success rate: 91.2%). There were 3 complications 
(asymptomatic penetration of IVC) of Permanent group.
Conclusion: Günther IVC filter could be successfully placed all cases 
and retrieved in most cases (91.2%). However, the use of additional 
techniques for prolonged retrievable time was associated with higher 
rate of complications (6.8%). The standard criteria of indications for 
retrieval, replacement, and reposition of filter should be reconsidered.

Educational Posters
Abdominal and GI tract intervention
P-205
The complication of hepatic arterial infusion catheter: a pictorial 
essay

Y. Baba, S. Hayashi, M. Nakajo; 
Radiology, Kagoshima University, Kagoshima, Japan.

Learning Objectives: the purpose of this exhibit is to illustrate our 
experiences in managing malfunction of the hepatic arterial infusion 
catheter and local complications at various sites. In addition, we 
demonstrate how to overcome the troubles.
Background: hepatic arterial infusion chemotherapy (HAIC) by 
means of an implanted port catheter system is widely known as a 
regional treatment for unresectable advanced liver cancer. It is 
possible to implant port catheter systems percutaneously with use 
of local anesthesia. Sometimes, we encounter the complications 
during/or after the procedure of implantation of port catheter 
system. Therefore, it is important to know and predict the catheter 
related complications.
Clinical Findings/Procedure Details: the exhibit will demonstrate 
various types of complications related to the hepatic arterial infusion 
catheter. Knowledge of appropriate imaging follow-up is essential to 
make a correct diagnosis and make decisions on when and how to do 
with the complication of hepatic arterial infusion catheter.
Conclusion: although the catheter related complications are not 
common, it is important to know various complications and how to 
correspond.

P-206
Treatment by transcatheter coil embolization for unruptured 
visceral artery aneurysms

O. Ikeda, Y. Tamura, Y. Nakasone, Y. Iryou, Y. Yamashita; 
Diagnostic Radiology, Kumamoto University Graduate School of Medical 
and Pharmaceutical Sciences, Kumamoto, Japan.

Learning Objectives: to describe our experiences with the treatment of 
visceral artery aneurysms (VAA) by transcatheter coil embolization.
Background: VAA are rare. As untreated VAA enlarge progressively 
and may rupture spontaneously, their early detection and effective 
treatment are necessary to improve the prognosis of patients with these 
aneurysms. Traditionally, VAA have been managed by close surveillance 
or surgical intervention. Transcatheter embolization is a viable alternative 
to conventional open surgery; its advantages are low procedure-related 
morbidity and mortality, especially in patients who are poor surgical 
candidates.
Clinical Findings/Procedure Details: we treated 26 patients with VAA by coil 
embolization; 11 had splenic-, 7 renal-, 5 pancreaticoduodenal arcade-, and 
2 proper hepatic artery aneurysms. All 11 splenic artery aneurysms patients 
presented with chronic hepatitis-C. Of the 7 renal artery aneurysms patients, 4 
were hypertensive and 3 had rheumatoid arthritis. Both pancreaticoduodenal 
arcade artery aneurysms patients manifested severe stenosis of the celiac 
axis. Transcatheter coil embolization with aneurysm packing was technically 
successful in 20 (77%) of the 26 patients and the native arterial circulation 
was preserved. Kidney and spleen infarcts occurred in the distal branches in 
2 and 1 patient, respectively, with fusiform aneurysms. Magnetic resonance 
angiographs obtained during the follow-up period (mean 27 months) 
demonstrated complete thrombosis of the VAA in all 26 patients.
Conclusion: transcatheter coil embolization is an effective alternative 
treatment for patients with saccular and proximal VAA. In particular, the 
packing technique using coil embolization is advantageous in saccular 
artery aneurysm patients.

P-207
Magnetic compression anastomosis for refractory ileus in 
cervical cancer patients after radiotherapy

E. Yamanouchi, R. Kumano, R. Teramoto, M. Funakubo, M. Takahashi, 
K. Kamijo, T. Ohnishi; 
Radiology, St. Marianna Univerisity Yokohama Seibu Hospital, 
Yokohama, Japan.

Learning Objectives: you can learn a new IVR method to cure ileus 
in cervical cancer patients after radiotherapy.
Background: refractory ileus in uterine cervical cancer patients after 
radiotherapy is associated with strong adhesions and anastomatic 
leakage is common. We obtained good results by using magnetic 
compression anastomosis (MCA) to bypass adhesions of the small 
and large intestines.
Clinical Findings/Procedure Details: the subjects were five patients 
aged 34 to 48 years in whom the small intestine oral to the stenosis 
was in contact with the ascending colon on imaging. The proximal 
magnet (17.5 mm x 5 mm) was transported to the stenosis along a 
guidewire that replaced the ileus tube. The distal magnet (22.5 mm 
x 5 mm) was transported by colonoscopy. For 6 to 12 months before 
MCA, an ileus tube was inserted (mean: 8.4 months) and the patients 
were on IVH. After MCA, the ileus tube and IVH catheter were removed, 
and all patients were able to eat regularly and were discharged. The 
average length of functioning small intestine was about 80 cm, but 
nutrition was satisfactory. All patients showed weight gain.
Conclusion: although more experience is needed, MCA may be 
a new treatment for refractory ileus after radiotherapy in cervical 
cancer patients for whom effective therapy has been unavailable.
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P-208
Magnetic compression therapy for stenosis of esophageal 
anastomoses

E. Yamanouchi, R. Kumano, R. Teramoto, M. Funakubo, M. Takahashi, 
K. Kamijok, T. Ohnishi; 
Radiology, St. Marianna Univerisity Yokohama Seibu Hospital, 
Yokohama, Japan.

Learning Objectives: you can learn a new IVR technique to cure 
stenosis of esophageal anastomoses.
Background: since the first report of magnetic compression 
anastomosis (MCA) in CIRSE 98, the number of cases has reached 
200. We applied the technique for another purpose this time. Here, 
we introduce a new magnetic compression method for removing 
stenosis after surgical anastomosis of the esophagus.
Clinical Findings/Procedure Details: patients with stenosis of a 
surgical anastomosis that was less than 2 cm long on GI studies were 
enrolled. A total of 8 patients aged from 0 to 56 years underwent this 
treatment. The method involved placing a pair of samarium-cobalt 
rare earth magnets in the esophagus at the stenosis. Then, stenotic 
granulation tissue or mucosa was compressed by the magnets and 
eventually removed. In each case, magnetic compression removal of 
stenosis (MCRS) was performed successfully, usually within 10 to 14 
days. All patients were able to take food orally, and no further surgery 
was needed. There were no complications, and no restenosis has 
occurred during follow-up.
Conclusion: MCRS is a safe and practical procedure and may be 
an alternative to re-anastomosis especially when surgery would be 
difficult.

P-209
Virtual ultrasound navigation combined with ultrasound 
contrast agents in interventional radiology

Z. Harmat, I. Battyáni; 
Radiology, Medical School of Pécs, Pécs, Hungary.

Learning Objectives: the virtual navigation system melds the beneficial 
characteristics of the different imaging techniques. In this manner, 
ultrasound controlled interventional radiological procedures on a 
traditional road can be done, as if you use CT or MR guidance. We may 
increase the efficiency of the above technique with a contrast agent 
ultrasound examination.
Background: ultrasound is the most applied imaging method for 
the planning of the radiological diagnostics and the interventional 
radiological procedures. Although, there are difficult issues to recognize a 
lesion by ultrasound that was manifested by the other imaging modalities 
in a number of cases. ESAOTE MyLab70XVG ultrasound equipment with 
magnetic navigation capability was applied. This means, on the same 
screen of the ultrasound unit a perfectly spatially correlated CT or MRI 
slide appears, enabling easier identification of the structures visible on 
the ultrasound through the information provided by the CT scans.
Clinical Findings/Procedure Details: magnetic navigation with the 
image-fusion of different modalities is used in the initial treatment 
planning phase of ablative therapies, but above all for intraoperative 
monitoring and evaluation of the results as well. In the course of this 
not only the precision of the diagnostic activity, but particularly the 
therapeutic success of ultrasound controlled ablation techniques can be 
significantly increased.
Conclusion: this new technology, which combines the benefits of 
ultrasound and CT/MRI in real-time is very useful in the everyday practice, 
where lesions only partially visible to ultrasound or when multiple 
treatments of the same target are required in a single treatment session.

P-210
Imaging and treatment of acute hemorrhagic complications in 
pancreatitis

A. Bouvier1, F. Thouveny2, C. Nedelcu2, C. Aube2; 
1Department of Radiology, Angers University Hospital, Angers, France, 
2Radiology, Angers University Hospital, Angers, France.

Learning Objectives: 1. To recognise imaging of acute hemorrhagic 
complications of pancreatitis. 2. To know their potential arterial 
origin. 3. To pin point the role of the endovascular treatment.
Background: the arterial complications of acute or chronic 
pancreatitis are a rare occurrence but associated with a high mortality 
rate. Diagnosis is based on ultrasound examination or CT scanner. As 
the surgical management, including pancreatic resection, is difficult 
and exposed to severe complications, interventional radiology 
should have a central role in treatment of these patients.
Clinical Findings/Procedure Details: based on our personal 
series, we report imaging findings and endovascular treatment of 
bleeding complications of pancreatitis. Pseudoaneurysms should 
be recognized on CT scanner. Extravasation of contrast media on 
CT scanner is the sign of the acute hemorrhage. Arterial lesions 
include a wide possibility of localisation on celiac or mesenteric 
circulation. Treatment could consist in a selective coils embolization 
of the bleeding artery. The overall success rate of embolization on 
hemostasis is high (near to 100% in the literature).
Conclusion: in arterial hemorrhage resulting from pancreatitis, 
dynamic CT can identify the site of bleeding. The accurate diagnosis 
is confirmed by angiography. Angiographic embolization is an 
effective technique to obtain hemostasis.

P-211
Percutaneous therapeutic techniques in management of 
haemorrhage gastroduodenal artery pathology

P. Govender1, S. McGrane1, W. Torreggiani2, M. Ryan1, M. Guiney1; 
1Department of Radiology, St. James‘ Hospital, Dublin, Ireland, 
2Department of Radiology, Adelaide and Meath Incorporating the 
National Children‘s Hospital, Dublin, Ireland.

Learning Objectives: to describe the therapeutic options in the 
management of gastroduodenal artery pathology.
Background: many pathological processes can result in potentially 
life-threatening gastroduodenal artery haemorrhage. Despite 
technologic advances in endoscopy and minimally invasive 
procedures, the mortality rates have not changed significantly 
over the past 30 years. Mortality rates from upper gastrointestinal 
haemorrhage are up to 10% increasing as high as 25% in patients 
older than 60 yrs old. Percutaneous therapeutic techniques are 
effective in managing this potential life threatening clinical scenario.
Clinical Findings/ Procedure Details: we illustrate the different 
pathological processes causing gastroduodenal artery haemorrhage 
and the therapeutic techniques that can be used in its management. 
We demonstrate pictorially coil embolization - front and back door or 
antegrade, gelfoam particles/pledgets embolization, covered stent 
exclusion and percutaneous thrombin injection.
Conclusion: upper gastrointestinal haemorrhage secondary to 
gastroduodenal artery pathology is a potentially life-threatening 
clinical scenario. We illustrate different percutaneous endovascular 
occlusion/exclusion techniques that should be considered in these 
situations.
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P-212
The role of CT in the assessment of acute and chronic 
gastrointestinal bleeding

H. Stunell1, C. F. Murphy1, E. V. Ward1, I. D. Lyburn2, M. Farrell3, W. C. 
Torreggiani1; 
1Radiology, Adelaide & Meath Hospital, Dublin 24, Ireland, 2Radiology, 
Cheltenham Imaging Centre, Gloucestershire, United Kingdom, 
3Radiology, Mayo Clinic, Rochester, MN, United States.

Learning Objectives: to describe the role of CT in the evaluation of 
patients with acute and chronic gastrointestinal blood loss and its 
potential for directing catheter-based angiographic techniques.
Background: gastrointestinal bleeding remains a common cause for 
emergency hospital admission with a significant associated morbidity 
and mortality. While endoscopy may identify a source of bleeding in up 
to 95% of patients, there remains a significant proportion of patients in 
whom additional investigations are necessary.
Clinical Findings/Procedure Details: in recent years, CT has undergone 
major technological advances in its speed, multiplanar imaging 
techniques and angiographic sequences. It allows excellent visualization 
of both small and large bowel pathologies and may lead to faster 
selective catheterisation of bleeding vessels, decreasing procedure times 
as well as patient and operator radiation exposures. In cases of acute GI 
haemorrhage, unenhanced imaging is performed first to detect any pre-
existing hyperattenuating material in the bowel lumen which may lead 
to false positives. Contrast-enhanced imaging is then performed in the 
arterial phase to cover from the diaphragm to the pubic symphysis with 150 
mls of contrast given at 4 mls/second with visualization of extravasation a 
direct indicator of active bleeding. Additional imaging in the portal phase 
may be obtained particularly when an underlying tumour is suspected.
Conclusion: CT is increasingly being viewed as the next-step imaging 
technique in cases of acute and chronic gastrointestinal bleeding where a 
diagnosis has not been made at the time of endoscopic examination.

P-213
The transplanted pancreas: normal anatomy and abnormal 
imaging findings

S. Kavia, F. Ahmad, J. D. Taylor, C. Sandhu; 
Radiology, Guys and St Thomas‘ NHS Foundation Trust, London, United 
Kingdom.

Learning Objectives: describe the normal anatomy of the transplant 
pancreas; describe indications for imaging the transplant pancreas; 
describe the imaging modalities used and their indications and limitations; 
describe and illustrate potential complications of the transplant pancreas; 
and discuss indications for the biopsy of the transplanted pancreas and 
how to perform this successfully and safely.
Background: an increasing number of pancreatic transplant procedures 
and greater patient survival has led to radiologists playing an increasingly 
important imaging role in these patients. Many radiologists remain 
unfamiliar with the normal anatomy of the transplant pancreas making 
it difficult to interpret normal findings, identify complications and guide 
management including further imaging or procedures such biopsy.
Clinical Findings/Procedure Details: a pictorial review is used to describe 
the normal anatomy and wide range of complications of the transplant 
pancreas. The indications and limitations of imaging modalities including 
ultrasound, computed tomography, magnetic resonance imaging and 
angiography are emphasised. Indications and methods for safe and 
effective biopsy of the transplant pancreas are discussed.
Conclusion: the radiologist plays a key role in the short and long term 
results of pancreatic transplantation by providing an early diagnosis 
to organ related complications. To fulfil this role, knowledge of the 
normal anatomical configuration of the transplanted pancreas, imaging 
appearances and potential complications are vital. This allows successful 
interpretation of images using the most appropriate imaging modality and 
enables the radiologist to guide further management where required.

P-214
Long term results of percutaneous ultrasound guided 
sclerotherapy of extrahepatic hydatid cysts

K. Ceken, A. Kabaalioglu, E. Alimoglu, Y. Durum, A. Apaydın, T. Sindel, 
E. Lüleci; 
Radiology, Akdeniz University, Antalya, Turkey.

Learning Objectives: to determine the long term outcome and 
evaluate the effectiveness of our percutaneous ultrasound-guided 
sclerotherapy of extrahepatic hydatid cysts.
Background: twelve patients with 14 hydatid cysts underwent 
percutaneous sclerotherapy between 1998 and 2008. 9 female and 
3 male patients with a mean age of 42 years (range 13-68 years) were 
enrolled. The distribution of the cysts was: 5 renal, 3 splenic, 2 adrenal, 
1 abdominal wall, 2 peritoneal, and 1 paravertebral in location. Seven 
cysts were type 1, four cysts were type 2 and three cysts were type 3 
according to the Gharbi classification. Follow up was obtained up to 
ten years by US and CT.
Clinical Findings/Procedure Details: all patients were treated 
according to the PAIR method with hypertonic saline or alcohol. All 
patients were treated under US guidance and only in two patients CT 
guidance was also used. The cytological and serological results were 
recorded. During our follow up, volume reduction was between 60 
and 93% and solidification percentage was between 90 and 98%. The 
procedure was unsuccessful in 1 patient whose paravertebral cyst 
was type 3 with multiple daughter cysts more than 5.
Conclusion: percutaneous image-guided sclerotherapy of extrahepatic 
hydatid cysts is an effective, easy and safe method for especially type 
1 and 2 patients. It is a good alternative to surgery as a percutaneous 
treatment of hepatic cysts with low complication rates, low cost and short 
hospitalization time. The treatment criteria for type 3 cysts can be decided 
according to the number and drainable content of the daughter cysts.

P-215
Long term results of percutaneous treatment of hydatid cysts

D. Dede, G. B. Kabacam, I. Akmangit, N. Yildirim, B. Sayin; 
Radiology, Ankara Numune Education and Resarch Hospital, Ankara, Turkey.

Purpose: the aim of this study is to present the long term results of 
percutaneous treatment of abdominal hydatid cyst disease.
Materials/Methods: in our interventional radiology department, 
totally 423 cysts of 384 patients were percutaneously treated from 
1994 to 2007. Mean age was 37. Two hundred and thirty-one patients 
(60.1%) were male and 153 (39.9%) were female. As for the localization 
of the cysts, 5 were at spleen, 1 at the psoas muscle, and the others 
at the liver. Garbi classification of them was type I in 251 and type 
II in 169 cases. Two hundred and twenty-seven (53.7%) cysts with 
volume lower than 100 cc were treated by PAIR method, and 196 
(46.3%) higher than 100 cc were treated by catheterization. All the 
procedures were performed under ultrasound guidance and with 
anesthesiologist supervision. Mean follow up period of the patients 
was 44 months.
Results: parameters of treatment success were accepted as total 
disappearance, loss of volume, and gaining a semi-solid appearance. 
Success rate was 91.2% in the study. Mean loss of volume by PAIR 
method was 90.2%, whereas 81.4% by catheterization. Treatment of 
all the type I cysts was successful. Success rate of treatment in type II 
cysts was near total.
Conclusion: percutaneous treatment of types I and II hydatid cysts is a 
safe and effective approach. Surgical exploration is still the treatment 
of choice in types III and IV hydatid cysts. Low complication rates and 
short hospitalization period makes percutaneous treatment on the 
first line in treatment of types I and II hydatid cysts.



Copenhagen 2008
367Educational Posters 

Cardiovascular and Interventional Radiological Society of Europe

Aortic stent graft
P-216
MDCT evaluation of the surgical/endoluminally treated aorta: 
imaging spectrum of the normal post-treated aorta and 
complications

R. Suri1, C. Restrepo2, K. Chintapalli2, J. Lopera1; 
1Interventional Radiology, UTHSCSA, San Antonio, TX, United States, 
2Radiology, UTHSCSA, San Antonio, TX, United States.

Learning Objectives: 1. Emphasize role of MDCT in the assessment of 
the endoluminal and surgical treated aorta. 2. Highlight the imaging 
appearance of normal post-surgical/ endoluminally treated aorta and the 
imaging spectrum of complications in the treated aorta, thus helping in 
better patient management.
Background: the increasing incidence of aortic pathology has spawned a 
myriad of endoluminal and surgical treatment options for the aorta. Though 
interventions for the aorta have increased along with a corresponding 
armamentarium of imaging modalities, literature is limited regarding the 
normal MDCT appearance of the normal post-surgical/ endoluminally treated 
aorta and the potential complications after aortic repair.
Clinical Findings/Procedure Details: 1. Review of endoluminal and 
surgical techniques for treating aortic pathology. 2. Techniques of MDCT 
image acquisition and post-processing for evaluation of the treated 
aorta. 3. MDCT evaluation of the normal appearance of the post-treated 
aorta as it evolves over time. 4. MDCT pictorial review of complications 
after endoluminal (endoleaks, graft migration, infection, large vessel 
injury) or surgical repair (infection, recurrent pathology, anastomotic 
complications).
Conclusion: endoluminal or surgical treatment options for aortic 
pathology are now the norm rather than the exception. MDCT plays 
an increasing role in the post-operative assessment of these patients, 
Awareness of the normal appearance of the treated aorta and the potential 
complications after endoluminal/surgical aortic repair is essential for the 
management of these patients to decrease morbidity and mortality.

P-217
‘Zip technique’: a percutaneous femoral access adaptation 
technique during endovascular repair of the aorta

A. Garcia Leon, A. Clara, L. Roig, C. Llort, R. Portas, J. Merino, G. C. 
Urbino, F. Vidal-Barraquer; 
Angiologia y Cirugia Vascular, Hospital del Mar, Barcelona, Spain.

Learning Objectives: during endovascular aortic repair (EVAR), several 
introducer sheaths of different sizes may be required. This may limit the 
chances for a completely percutaneous approach. The ‘Zip technique’ 
enables femoral orifice adaptation, increasing or decreasing it to 
different caliber of introducers, or even a temporary closure, by means 
of a modification in the use of the percutaneous closure device (PCD) 
ProstarXL (Abbott).
Background: EVAR by a completely percutaneous approach is increasingly 
common. Published reports describe the femoral access with PCD, 
which offer little adaptability to changes of caliber among introducers, a 
necessary maneuver during EVAR.
Clinical Findings/Procedure Details: after femoral implantation of the 
ProstarXL with the standard technique, each pair of threads is passed 
through a 4F dilator, making two Rumel tourniquets. The femoral orifice 
can thus be adapted to increases or decreases in introducer caliber 
(10-26F) by changing the traction on the tourniquets. This technique can 
even enable the arterial orifice to be temporarily closed, maintaining just 
the guide and thus reducing the risk of arterial thrombosis. The efficacy 
of such temporary closure may anticipate the need for an additional 
closure device. The technique is completed at the end of EVAR by tying 
the threads according to the ProstarXL standard technique. Our initial 
experience with 7 femoral accesses has been satisfactory in all cases, 
enabling both the switching of introducers, regardless of caliber, and 
definitive percutaneous closure at the end of the EVAR.
Conclusion: the “Zip technique” allows a large percutaneous access to be 
adapted to introducers of different sizes during EVAR.

Bone and soft tissue intervention
P-218
CT guided spine surgery: to a micro-invasive world

N. Amoretti1, I. Hovorka2, M. Fonquerne1, V. Lesbats-Jacquot1, P. 
Marcy1, A. Dignac1, P. Chevallier1; 
1Radiology, Centre Hospitalier Universitaire de Nice, Nice, France, 
2Orthopaedic Surgery, Centre Hospitalier Universitaire de Nice, Nice, 
France.

Learning Objectives: to report the new micro-invasive spine surgery 
executed in tandem by the radiological and surgical teams.
Background: besides the classical surgical interventions, several new 
therapeutic options have been proposed secondary to the progress 
in interventional imaging and the evolution of the cooperation 
between orthopedists and interventional radiologists: Mini-invasive 
method of stabilizing the unstable posterior pelvic ring disruption, 
translaminar facet screws and transfacetar applications of screws 
placed percutaneously without an open exposure of the spine with a 
dual guidance technique (Fluoro CT and fluoroscopy), percutaneous 
diskectomy using a decompression probe under CT guidance.
Clinical Findings/Procedure Details: CT guided spine intervention 
have evolved to allow the radiologist and surgeon to obtain 
simultaneous multilevel visualization intraoperatively both 
successfully and safely without the standard open exposure. CT guided 
spine intervention: no screw misplacement, excellent operative field 
viewing. The absence of a scar, of a complete anesthesia, and of a 
transfusion made this type of intervention more tolerable.
Conclusion: CT guided intervention had a perfect ability to 
measure directly the screw length and right position of the different 
materials. A perfect collaboration is needed between surgeons and 
interventional radiologists.

P-219
Usefulness of MDCT in the imaging work-up before 
vertebroplasty or acetabular cementoplasty

A. Feydy, R. Campagna, F. Thevenin, D. Richarme, H. Guerini, J. Drape; 
Radiologie B, Hôpital Cochin, Paris, France.

Learning Objectives: to provide reproducible and efficient 
MDCT parameters in the setting of spinal or pelvic work-up for 
bone metastases. To learn the typical MDCT pattern of a vertebral 
osteoporotic fracture. To learn the typical MDCT pattern of a 
vertebral or acetabular tumoral osteolysis. To learn the key points to 
be assessed and written on the CT report.
Background: numerous patients are referred for vertebroplasty or 
acetabular cementoplasty with an MRI. The decision of cementoplasty 
and treatment planning depends on the nature and extension of the 
bony lesions. MDCT is the ideal imaging method to assess the cortical 
and cancellous bone lesion and bone loss. MDCT is also the best 
technique to diagnose the extension of mixed or sclerotic lesions. 
MDCT is now widely available, and rapidly performed at a low cost.
Clinical Findings/Procedure Details: all MDCT studies performed 
before a vertebroplasty or acetabular cementoplasty were reviewed 
and compared to other imaging modalities such as plain films and 
MRI. We selected typical MDCT images of osteoporotic vertebral 
fracture, vertebral osteonecrosis, focal and diffuse osteolysis related 
to skeletal metastases, plasmocytoma and myeloma. MDCT images 
of vertebral and acetabular sclerotic metastases were also included.
Conclusion: MDCT should be performed in each patient referred for 
vertebroplasty or acetabular cementoplasty. Good analysis of MDCT images 
increases the diagnosis confidence for vertebral or acetabular lesions.



C  RSE

368 CIRSE
Annual Meeting and Postgraduate Course

Cardiac imaging
P-220
Usefulness of pre-procedural multislice CT coronary angiography 
in evaluation on feasibility of endovascular treatment of occluded 
segments: preliminary experience in 7 cases

B. G. Manuel1, A. Pellegrin1, M. Bertolotto1, A. Salvi2, M. A. Cova1; 
1Unità Clinico Operativa di Radiologia, University of Trieste, Italy, Trieste, 
Italy, 2Unità Clinico Operativa di Cardiologia e Emodinamica, University 
of Trieste, Italy, Trieste, Italy.

Learning Objectives: to evaluate the usefulness of coronary multislice 
CT coronary angiography (MSCT-CA) in patients with coronarographic 
diagnosis of vascular occlusion in the planning of a second percutaneous 
transluminary coronary angioplasty (PTCA).
Background: coronarography cannot evaluate the precise extent of the 
occlusion, assess diffuse calcifications or define the wall in an occluded 
segment. MSCT-CA gives indications on vessel angulation, amount and 
position of calcifications.
Clinical Findings/Procedure Details: we studied a case series of 7 patients 
who received an angiographic diagnosis of coronary occlusion and were 
unsuccessfully treated during this first procedure. Eventually, within 14 days 
(mean time 8 days) these patients underwent a MSCT-CA (64 slice scanner) 
with the purpose to give additional information about morbid anatomy of the 
occluded segment, presence of calcifications and patency of the distal vessel. In 
6 of the 7 cases, the endovascular attempt to treat the occlusion was successful; 
in one case, the results of MSCT-CA discouraged further endovascular 
approaches; the patient was therefore addressed to surgical revascularization.
Conclusion: additional information obtained with MSCT-CA was used to 
evaluate the chance for second, more aggressive, attempt of PTCA. We 
aimed to provide information to the cardiologist for a more confident and 
safer procedure. Patency of the distal vessel, exact extent of thrombosis, 
angulation of the vessel are all of prominent importance (attempt to 
recanalise a long occlusion in angulated vessels could produce injuries). 
MSCT-CA seems a valuable tool in these circumstances.

Others
P-221
Interventional retrieval of lost or misplaced intravascular objects

F. Wolf, R. Schernthaner, A. Dirisamer, M. Schoder, H. Langenberger, J. 
Kettenbach, A. Stadler, C. Loewe, M. Cejna, J. Lammer; 
Department of Radiology, Medical University of Vienna, Vienna, Austria.

Learning Objectives: to report our experience with percutaneous 
interventional techniques for retrieval of lost or misplaced intravascular 
objects.
Background: in the last 20 years, the number of minimally invasive 
and interventional techniques involving the implantation and use of 
intravascular objects has rapidly increased. For these reasons, the number 
of procedure related complications with the loss or the unsuccessful or 
incomplete removal of intravascular objects has also rapidly increased. 
Based on our experience, we report the removal technique, success rates 
and complications in 78 patients over a time period of 12 years.
Clinical Findings/Procedure Details: 78 patients were referred for 
interventional retrieval of intravascular foreign objects located in the 
venous system (36/78), in the right heart (27/78) and in the pulmonary 
arteries (15/78). In 71/78 cases, the Amplatz Goose Neck Snare loop, in 6/78 
cases a sidewinder-catheter combined with a snare loop and in one case 
a sidewinder-catheter alone was used for foreign object removal. In 68/78 
cases, primary success was achieved. In 3/78 cases, foreign objects were 
successfully mobilized to the femoral vessels and surgically removed. In 
7/78 cases, complete removal of the foreign object was not possible. In 
5/78 cases, minor complications occurred during the removal procedure.
Conclusion: percutaneous techniques for the retrieval of intravascular 
foreign bodies are highly effective with low complication rates and should 
always be the primary method of choice.

Carotid artery imaging and intervention
P-222
Carotid angioplasty stenting: how to choose the stent

M. Santoro, R. Iezzi, D. Giancristofaro, D. Gabrielli, D. Pascali, A. R. 
Cotroneo; 
Department of Clinical Science and Bioimaging- Section of Radiology, 
University, Chieti, Italy.

Learning Objectives: to describe the different types of stent used 
in the treatment of carotid angioplasty stenting (CAS); to understand 
what types of stent should be used to treat different carotid 
diseases.
Background: CAS has developed significantly in the last years. Since 
the first stent implantation, several developments have occurred, 
including improvement in stent design. Carotid stents are different 
and have their own characteristics. These differences lead to specific 
indication, depending on several factors.
Clinical Findings/Procedure Details: different stents are described 
and their characteristics are listed. We suggest a guide-line to choose the 
appropriate stent in the treatment of carotid artery disease, according to 
arterial anatomy, plaque characterization, and type of lesions.
Conclusion: an appropriate stent selection is mandatory to 
reduce complications and achieve good morphological results. 
Understanding the properties of stents may help understanding 
interventional radiologists in the appropriate selection.

Clinical practice development
P-223
Role of interventional radiology (IR) in obstetric haemorrhage: 
proposed management protocols

A. Saini1, S. Bagchi2, G. O‘Sullivan2, J. Reidy1; 
1Interventional Radiology, Guys & St Thomas‘ Hospitals, London, United 
Kingdom, 2Anaesthetics, Guys & St Thomas‘ Hospitals, London, United 
Kingdom.

Learning Objectives: our experience of emergent and prophylactic 
embolisation to treat postpartum haemorrhage (PPH) is reviewed. We 
propose protocols for the role of IR in the management of emergency PPH 
and those high-risk cases where PPH may be anticipated.
Background: embolisation is an established technique used for the 
treatment of primary and secondary PPH and can avoid the need for invasive 
surgical therapies ranging from uterine compression sutures to hysterectomy. 
The incidence of placentation abnormalities (accreta, increta, percreta) is 
increasing. PPH in this group of high risk patients can be devastating. Recent 
Royal College of Obstetrics and Gynaecology guidelines on the management 
of PPH written in conjunction with the Royal College of Radiologists and 
the British Society of Interventional Radiologists, June 2007 stated that: 
‘all obstetric units consider early or prophylactic interventional radiology 
as an important tool in the prevention and management of postpartum 
haemorrhage.’ It then recommended: ‘NHS trusts should have in place 
protocols that include the use of interventional radiology in the management 
of obstetric cases where postpartum haemorrhage is likely’.
Clinical Findings/Procedure Details: we review our experience of the use 
of IR in PPH and propose protocols for both the emergency treatment of PPH 
and electively in high risk cases of placentation abnormalities.
Conclusion: IR has an increasing role in the management of obstetric 
haemorrhage. All obstetric units should have in place protocols that 
include IR to ensure that patients are optimally managed.
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P-224
Antibiotic prophylaxis in interventional radiology

F. B. Collares, S. Faintuch, D. J. Rabkin; 
Radiology, Beth Israel Deaconess Medical Center - Harvard Medical 
School, Boston, MA, United States.

Learning Objectives: to summarize the current literature on 
recommended antimicrobial prophylactic regimens for common 
interventional radiology procedures.
Background: infection is one of the most common complications 
of invasive procedures, and as such is well known to interventional 
radiologists. In interventional radiology, many concepts in antibiotic 
prophylaxis are derived from the vast surgical literature on antibiotic 
prophylaxis for open surgical procedures. There is currently no consensus 
or specific guidelines by specialty societies on the use of prophylactic 
antibiotics in interventional radiology.
Clinical Findings/Procedure Details: The objective of antibiotic 
prophylaxis is to achieve serum and tissue drug levels that exceed the 
minimum inhibitory concentration for the most probably present organisms 
for the duration of the procedure. Antibiotic prophylaxis is unnecessary 
for clean procedures such as diagnostic angiography, percutaneous 
angioplasty, atherectomy or stent placement, or aspiration of uninfected 
fluid collections such as cysts or ascites. Recommendations for specific 
interventional radiology procedures, such as TIPS, subcutaneous venous 
access port, hepatic chemoembolization, transhepatic cholangiography 
and biliary drainage, percutaneous nephrostomy, uterine artery 
embolization, as well as endocarditis prophylaxis are described. These 
guidelines are not rigid and should be modified if necessary, based on the 
clinical condition of the patient and the suspected primary pathogen.
Conclusion: different options of antimicrobial therapy have been 
recommended in the IR literature and will be discussed in this presentation. 
Antibiotic choice should be tailored to the specific type of procedure and 
status of the patient.

Embolotherapy
P-225
Collateral vascular supply of heptocellular carcinoma: 
implications for efficacy and complications of transcatheter 
arterial chemoembolization of hepatocellular carcinoma (TACE)

R. Kakarla1, S. A. Gueyikian1, A. Vaghani1, M. Saker1, H. Ferral2; 
1Radiology, Advocate Illinois Masonic Medical Center, Chicago, IL, United 
States, 2Interventional Radiology, Rush University, Chicago, IL, United States.

Learning Objectives: radiologists should be familiar with the spectrum 
of extrahepatic collateral vessels that supply HCC and their imaging 
appearance at computed tomography (CT) and conventional angiography 
to ensure efficacy of treatment and to avoid complications of TACE of the 
collateral vessels.
Background: transcatheter arterial chemoembolization (TACE) has become 
accepted as a good alternative to surgery in management of unresectable 
hepatocellular carcinoma (HCC). Although TACE relies on the principle that 
HCCs are supplied exclusively by the hepatic artery, extrahepatic collateral 
arteries are often encountered. These collateral arteries supplying HCC not 
only interfere with effective control of the tumor with TACE, but also have to 
the potential of giving rise to complications.
Clinical Findings/Procedure Details: extrahepatic collateral vessels 
originate from inferior phrenic artery, omental branch, adrenal artery, 
intercostal artery, cystic artery, internal mammary artery, renal artery, 
branches of the superior mesenteric artery, left gastric artery, and the 
lumbar artery. To avoid complications of TACE of collateral vessels, selective 
catheterization with catheter tip as close as possible to the specific branch 
or branches supplying neoplasm is essential. Embolic materials should 
be infused incrementally in a manner to prevent embolic materials from 
refluxing into a nontarget branch. Coils can also be used to occlude and 
protect normal distal branches before chemoembolization.
Conclusion: early recognition of possible extrahepatic collaterals, 
knowledge of vascular anatomy, and adaptive technique are essential in a 
radiologist‘s approach to TACE of hepatocellular carcinoma.

P-226
Interventional radiology in splenic artery aneurysm

D. Uchiyama1, M. Koganemaru2, K. Fujimoto2, R. Iwamoto2, S. 
Yoshida2, N. Fujimoto1, N. Hayabuchi2; 
1Radiology, Chikugo City Hospital, Chikugo, Japan, 2Radiology, Kurume 
University School of Medicine, Kurume, Japan.

Learning Objectives: to outline the indication, efficacy, and safety of 
interventional radiology of splenic artery aneurysm, and to describe 
the results, limitations, and follow-up using interventional radiology.
Background-Clinical Findings/Procedure Details: rapid progress 
in the development of computed tomography and magnetic 
resonance imaging techniques have led to the increased diagnosis 
of splenic artery aneurysm. These techniques are excellent 
diagnostic tools and are useful for developing treatment plans for 
patients with splenic artery aneurysm. The development of devices 
used in interventional radiology (IVR) has also rapidly progressed 
and superselective catheterization is now possible. Appropriate 
embolic materials and adequate operator experience, however, 
are prerequisite for successful IVR. IVR for splenic artery aneurysm 
is an effective and non-invasive method. Here, we describe the use 
of various imaging modalities and IVR techniques for splenic artery 
aneurysm, along with characteristic findings, suitable indications, 
results (including complications), efficacy, safety, and limitations.
Conclusion: IVR for splenic artery aneurysm using various catheters 
and suitable embolic materials is a safe and effective treatment 
method. It is important for clinicians to know the characteristic clinical, 
laboratory, and radiologic findings for splenic artery aneurysm.

P-227
Endovascular treatment of acute non-variceal upper 
gastrointestinal tract haemorrhage: a systematic review

S. Mirsadraee, P. Tirukonda, S. McPherson; 
Radiology, Leeds Teaching Hospitals, Leeds, United Kingdom.

Learning Objectives: to critically analyse the evidence on the 
efficacy of endovascular treatment of acute non-variceal and 
transpapillary upper GI haemorrhage and also to study the factors 
that might impact on the outcome of intervention.
Background: transcatheter embolisation is reported to be effective 
in primary non-variceal upper GI haemorrhage which is refractory to 
endoscopic management. However, the place of embolisation in the 
management algorithm is yet to achieve consensus and depends, in 
part, on local factors including surgical and radiological expertise and 
availability. Analysis of literature has revealed a continuing trend of 
variability of procedural success rates. We discuss the published evidence 
on the efficacy of treatment and also factors that affect the outcome of 
embolisation in treatment of acute non-variceal UGI haemorrhage.
Clinical Findings/Procedure Details: the technical success of embolisation 
ranged from 52-100% (median=91%). The clinical success ranged from 
62-100% (median=88.5%) in studies with less than 25 patients in the cohort, 
and 44-100% (median=71.5%) in studies with more than 25 patients. 
The variability in success rates has been a continuing trend even in the 
most recent studies. Conditions such as multiorgan failure, shock, use of 
corticosteroids, transfusion, and coagulopathy were reported to adversely 
affect the clinical outcome. The type of embolisation materials used did 
not appear to affect the outcome. Some suggestion of a better outcome in 
cases with transpapillary upper GI haemorrhage was observed.
Conclusion: transcatheter embolisation improves the outcome of 
patients with non-variceal upper GI haemorrhage which is resistant 
to conservative or endoscopic treatment.
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P-228
Interventional embolotherapy for the treatment of acute and 
subacute abdominal hemorrhage

J. Wiskirchen1, K. Brechtel2, S. Heller2, A. Fischmann3, C. Koenig2, P. L. 
Pereira2, G. Tepe2; 
1Radiology, Neuroradiology and Nuclear Medicine, Inselspital, Bern, 
Switzerland, 2Radiology, Universitätsklinikum Tübingen, Tübingen, 
Germany, 3Radiology, Unispital Basel, Basel, Switzerland.

Learning Objectives: To get familiar with different embolic agents 
suitable for treating abdominal hemorrhage. To get familiar with the 
variety of possible bleeding sources. To get familiar with some typical 
pathologies and the possibilities of treatment.
Background: abdominal vascular anomalies include congenital anomalies 
(e.g. angiomyolipoma), acquired vascular anomalies (e.g. varices, 
aneurysm of the mesenteric vessels), traumatic anomalies or iatrogenic 
vascular anomalies (e.g. aneurysms following partial nephrectomy). In 
the past, surgery was the therapy of choice. However, due to technical 
improvements like the introduction of microcatheter systems, microcoils, 
calibrated particles etc., interventional radiology advanced to be a 
therapeutic alternative especially in patients who are not suitable for 
surgery because of their physical condition because of multiple prior 
operations or because of disorders of the coagulatory system.
Clinical Findings/ Procedure Details: in the presentation, several 
abdominal pathologies will be presented including liver laceration, 
aneurysms of the GDA due to tumor or pancreatitis, berryform aneurysm 
of the celiac trunc, aneurysm of the splenic artery, pseudoaneurysms of the 
kidney due to puncture as well as kidney laceration, fusiform aneurysm of 
a side branch of the SMA as well as bleeding for lumbar, iliac and epigastric 
vessels. Further form, different approaches of treatment including coil 
embolization, stent + coil embolizationed and glue embolization using 
microcatheter systems will be covered.
Conclusion: in summary, the interventional radiologist is a key partner in 
the treatment of abdominal vascular pathologies alone - or in combination 
with e.g. vascular surgery.

Experimental work in IR
P-229
Stent fractures: causative factors, clinical significance and in-
stent restenosis

R. Suri, E. Sprague, D. Marton; 
Interventional Radiology, UTHSCSA, San Antonio, TX, United States.

Learning Objectives: 1. Highlight the increasing awareness of stent 
fractures and understand its clinical significance. 2. Understand 
possible etiologies/pathogenesis of stent fractures/deformability 
in vitro and in vivo. 3. Understand the possible correlation of stent 
fractures to in-stent restenosis.
Background: stents have revolutionized endovascular management 
of vascular disease; however, the SIROCCO I trial and other recent 
studies have again highlighted the importance of stent fractures 
with its possible relation to in-stent restenosis.
Clinical Findings/Procedure Details: 1. Incidence and prevalence 
of stent fractures. 2. Clinical significance of stent fracture in relation 
to in-stent restenosis. 3. Pictorial essay of corrosion and disruption 
of stent integrity. 4. Evidence based review of physiological and 
biochemical etiologies of stent fractures/deformability in vitro and in 
vivo: (a) Respiration and motion induced vessel deformation (in vivo), 
(b) Chemical factors (in vitro), and (c) Inflammation (in vitro).
Conclusion: increased awareness of stent fractures in recent years, 
with no significant deleterious effects described since the advent 
of stents has questioned its clinical significance. This exhibit aims to 
present an evidence based evaluation of the clinical significance of 
stent fractures and a possible correlation of stent disruption with in-
stent restenosis.

P-230
Induction of atherosclerosis lesion in white New Zealand rabbits 
as experimental model: preliminary results

D. Ferrer-Puchol1, E. Esteban-Hernández1, O. Cosin1, J. M. Carrillo2, J. 
J. Ramos2, T. Balastegui2, F. Liste2; 
1Interventional Radiology, Hospital de la Ribera, Alzira, Spain, 
2Department of Animal Medicine and Surgery, College of Experimental 
Sciences and Health, Cardenal Herrera CEU University, Moncada, Spain.

Learning Objectives: to describe an induction model of atherosclerosis 
in rabbits using the combination of high-fat/high-cholesterol diet and 
localised vascular injury.
Background: 36 New-Zealand white-rabbits 3 month-old each were used. 
We performed the sonography and blood sample was taken. We calculated 
lumen cross area of aorta and iliac arteries. Right carotid artery was surgically 
isolated and an angiographic catheter was inserted into the aorta. Arteriogram 
of the iliac arteries was recorded. All rabbits underwent balloon induced 
denudation of left-iliac artery. Group A: catheter-balloon 2.5 mm, Group B: 
catheter-balloon 3 mm. After denudation, the rabbits were placed on a chow-
diet containing 1% of pure cholesterol and 6% of palm-oil for 8 weeks. Control 
ultrasonography and blood sample testing were performed.
Clinical Findings/Procedure Details: cholesterol before fat-diet was 
37.96±19.3 mg/dl, after diet 1761±296.91 mg/dl. Ultrasonography findings: 
iliac arteries 3±0.4 mm, after fat-diet and artery denudation: right-iliac 
artery diameter 2.53±0.3 mm and left-iliac artery 1.39±0.6 mm (p<0.05). 
Four rabbits died during anesthesia induction. 32 rabbits (20 Group A, 
12 Group B) underwent balloon induced iliac artery denudation with 
balloon. In Group B, 4 rabbits died: 3 due to iliac damage, 1 due to aortic 
perforation. Minor complications: 2 artery spasm, 4 hemorrhage, 1 neck 
abscess.
Conclusion: after artery denudation and 8 weeks with a fat-diet all rabbits 
develop significant artery stenosis. We suggest dilating the iliac artery 
using a 2.5 mm balloon to minimize fatal iliac complications.

Fibroids intervention
P-231
Clinical, radiological and pathological factors in trans-cervical 
fibroid expulsion following uterine fibroid embolization

S. McGrane, P. Govender, M. Guiney, L. Spence; 
Radiology, Cork University Hospital, Wilton, Cork, Ireland.

Learning Objectives: to highlight the risk factors, clinical 
presentation, management, radiological and pathological findings in 
trans-cervical fibroid expulsion following uterine fibroid embolization 
(UFE).
Background: fibroid expulsion is a known complication of UFE, 
occurring in 2-10% of patients. Expulsion usually occurs within a 
few days or several months after the procedure, with rare reports of 
late expulsions after 4 years. The risk factors for vaginal expulsion 
include large, submucosal, pedunculated fibroids. The majority 
of spontaneous expulsions can be adequately managed with 
expectant treatment; however, fibroid expulsion can be complicated 
by infection and cause significant morbidity.
Clinical Findings/Procedure Details: based on our institutional 
experience of 94 patients, we discuss the varied clinical presentations, 
management, imaging findings and pathological correlation of 
5 patients who presented either to the Accident and Emergency 
department or to their referring gynecologist with fibroid expulsion.
Conclusion: trans-cervical fibroid expulsion is a significant event for 
the patient following UFE. The risk factors, clinical aspects, radiological 
and pathological findings of this uncommon complication are 
illustrated and discussed.
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Genitourinary intervention
P-232
Percutaneous catheter drainage in the treatment of post-
transplantation lymphocele: a single institution experience

R. Mallina1, A. Andi1, B. Challacombe2, J. Taylor2, C. Sandhu1; 
1Department of Radiology, Guy‘s & St. Thomas‘ Hospital, London, United 
Kingdom, 2Department of Urology & Transplantation, Guy‘s Hospital, 
London, United Kingdom.

Learning Objectives: the aim of this study was to determine the role of 
simple percutaneous catheter drainage (PCD) in the treatment of post 
allograft lymphoceles at a single institution.
Background: the optimal treatment modality for symptomatic 
lymphoceles is one of considerable debate. Although surgical drainage 
is claimed to be the gold standard in the management of lymphoceles, 
recent reports suggest percutaneous techniques may be effective.
Clinical Findings/Procedure Details: between January 2000 and 
December 2006, 807 kidney transplantations were performed in our 
institution and the incidence of symptomatic lymphocele was 23%. 
Statistical analysis of variables which may have had influence over the 
outcome of PCD was done using Fisher’s exact test. Lymphoceles with a 
mean volume of 1252 ml3 required subsequent surgical drainage whereas 
lymphoceles with a mean volume of 330 ml3 were successfully managed 
by PCD alone suggesting that success of PCD is highly dependent on the 
size of the lymphocele (p<0.001). 22% of uniseptate lymphoceles were 
successfully treated by PCD compared to a 75% recurrence rate associated 
with multiseptate lymphoceles (p<0.0162). Anatomical location of the 
lymphocele (upper vs lower pole), and presence of hydronephrosis did 
not statistically correlate with the outcome of PCD.
Conclusion: PCD without the use of sclerosing agents is likely to be 
successful in small lymphoceles without septa. Although surgical 
procedures are associated with lowest recurrence and highest success 
rates, patients should be offered an intervention that is minimally invasive 
with a low complication rate in the first instance.

P-233
Imaging features of renal cell carcinoma (RCC) after 
radiofrequency ablation (RFA)

A. Ianniello, G. Carrafiello, D. Laganà, C. Racaldini, P. Nicotera, C. 
Fugazzola; 
Department of Radiology, University of Insubria, Varese, Italy.

Learning Objectives: To describe the advantages and limits of 
contrast-enhanced ultrasound (CEUS), CT and MRI in the evaluation 
of the therapeutical effects after RFA of RCC.
Background: complete tumor necrosis is considered to occur 
when CT shows the absence of contrast enhancement and 10 HU of 
enhancement within an ablated lesion or at its periphery. Low signal 
of the ablation zone on T2-weighted images and lack of enhancement 
after gadolinium administration are the characteristics of complete 
necrosis in MRI. Completely unenhanced mass after contrast 
administration in CEUS is suggestive of successful treatment and 
any focal enhancement in the ablated lesion should be considered 
indicative of residual or recurrent tumor.
Clinical Findings/Procedure Details: between January 2003 and 
January 2007, 24 patients affected by 26 RCC (two patient was affected 
by two RCC) underwent 27 treatments of RFA (one patient underwent 
2 treatments due to residual tumor). 17 lesions were exophytic, 4/26 
parenchymal, 3/26 central while 2/26 were mixed. 20 were treated 
under ultrasound guidance while 6 lesions under the CT guide.
Conclusion: evaluation of the therapeutical effects of RCC after RFA is 
primarily based on the findings of imaging studies. CT is the standard 
imaging technique for monitoring the effectiveness of RFA. MRI can 
be used in patients with poor renal function or pre-existing allergies 
to substitute CT. CEUS can be used in intermediate follow-up and 
when possible can improve real-time guidance of the placement of 
the electrode.

P-234
Pelvic congestion syndrome: a role for radiology in the 
treatment of chronic pelvic pain

P. Crowe, J. S. Freedman; 
Radiology, Birmingham Heartlands Hospital, Birmingham, United Kingdom.

Learning objectives: to review: 1. The clinical presentation of PCS; 2. The 
diagnostic criteria of PCS and 3. The invasive techniques for treatment, 
with imaging examples from our experience.
Background: pelvic congestion syndrome secondary to ovarian vein 
incompetence is an important cause of chronic pelvic pain. Advances 
in imaging have made non-invasive diagnosis more available. Invasive 
techniques used previously for pre-operative diagnosis are becoming 
mainstays of primary treatment.
Clinical Findings/Procedure Details: Symptoms: 1. Pelvic pain for 
>6 months. 2. Exacerbated by the premenstrual period, pregnancy, 
prolonged standing and post-coital period. 3. Associated symptoms 
include a feeling of fullness in the legs and lower urinary tract symptoms 
(varicosities in the trigone). Signs: Vulval varicosities, long saphenous 
varicosities. Diagnostic criteria on imaging: 1. Transvaginal and 
transabdominal US: a) Tortuous pelvic veins with diameter >6 mm. b) 
Slow blood flow or reversed (caudal) flow. c) Dilated arcuate veins in the 
myometrium, communicating between bilateral pelvic varicose veins. d) 
Polycystic changes of the ovaries. 2. MR/MRV: a) Four or more ipsilateral 
tortuous parauterine veins, with at least one >4 mm. b) An ovarian vein 
diameter >8 mm. Treatment: 1. Medical: Medroxyprogesterone acetate 
to increase venous contraction. 2. Interventional radiology: Transcatheter 
embolotherapy using coils or sclerosant foam is technically successful in 
98-100% of cases.
Conclusion: pelvic congestion syndrome is a debilitating condition 
with significant physical and psychosexual consequences. Radiology 
departments have an important role in both diagnosis and treatment.

P-235
Sclerotherapy of ovarian vein varicocele: short- and long-term 
results

J. Pisco, M. Duarte, T. Bilhim, D. Santos, A. Ferreira; 
Hospital Pulido Valente, Lisbon, Portugal.

Learning Objectives: to evaluate the safety and efficiency of 
sclerotherapy-foam in ovarian vein varicocele.
Background: for 6 years, 35 women with the clinical diagnosis of 
ovarian vein varicocele were treated by sclerotherapy foam of ovarian 
vein. The diagnosis was confirmed by flebography of the ovarian 
vein. Sclerotherapy of the ovarian vein was performed with success 
by selective retrograde catheterization of the ovarian vein by femoral 
approach in 31 patients and by brachial approach in 4 patients. Two to 
four ml of polidocanol 3% and air (ratio 1/4) was used in each vein.
Clinical Findings/Procedure Details: there was clinical improvement 
with complete resolution of all symptoms in 29 patients (82.9%) and 
partial symptomatic relief in 6 (17.1%). The long term results evaluated 
between 1 and 6 years (mean 37.3 months) showed complete resolution 
of symptoms in 27 (77.1%) and recurrence in 8 (22.9%). Four patients with 
recurrence improved following repeated sclerotherapy. Thus, there was 
long term improvement in 31 patients (88.6%).
Conclusion: sclerotherapy-foam of ovarian vein is a safe and efficient 
treatment in ovarian vein varicocele.
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P-236
The impact of different size of PVA particles for uterine artery 
embolization for leiomyomas: a randomized study

J. Pisco1, M. Duarte1, T. Bilhim2, D. Santos2, A. Ferreira1, A. Oliveira1; 
1Hospital Pulido Valente, Lisbon, Portugal, 2Hospital Saint Louis, Lisbon, 
Portugal.

Learning Objectives: to evaluate whether the different sizes of PVA 
particles for uterine artery embolization (UAE) for leiomyomas change 
the post embolization symptoms and the outcome of embolization.
Background: eighty patients were randomly assigned for UAE with PVA 
355-500 µ (40 patients group a) or with 500-710 µ particles (40 patients 
- group b). The short term recovery was evaluated by post embolization 
symptoms. Contrast material enhanced magnetic resonance imaging 
was performed before UAE and 6 months after UAE to evaluate the 
degree of tumour ischemia and the uterus and fibroid volume reduction. 
Data were analyzed with use of ANCOVA test.
Clinical Findings/Procedure Details: there were no differences in 
the baseline clinical presentation of both groups. Clinical follow-up 
was obtained in 70 patients. The degree of pain after embolization 
was greater with 355-500 µ particles. However, the differences of 
the post embolization symptoms after UAE with different particles 
size was not significant (p=060). The differences of tumour ischemia 
and the volume reduction of the uterus and fibroid after UAE with 
355-500 µ and 500-710 µ particles were not significant (p=0.40).
Conclusion: the different size of PVA particles does not change the 
post embolization symptoms and the outcome of tumour infarction 
and uterus and fibroid volume reduction after UAE.

P-237
Spherical, non-spherical or combination of polyvinyl alcohol 
particles for uterine artery embolization for leiomyomas: a 
randomized study

J. Pisco1, M. Duarte1, T. Bilhim2, D. Santos2, A. Ferreira1, A. Oliveira1; 
1Hospital Pulido Valente, Lisbon, Portugal, 2Hospital Saint Louis, Lisbon, 
Portugal.

Learning Objectives: to evaluate whether the shape of the polyvinyl 
alcohol (PVA) particles used for uterine artery embolization (UAE) has 
an impact on the effectiveness of embolization.
Background: one hundred and nine patients were randomly 
assigned to UAE with spherical (39 patients - group A), non-spherical 
(42 - Group B) or a combination of PVA particles (28 - group C). The 
size of PVA particles was 350-500 µ and 500-700 µ. For the purpose, 
a random number table was used. Enhanced magnetic resonance 
imaging was performed before UAE and 6 months after UAE to 
evaluate the degree of tumor infarction and the uterus and fibroid 
volume reduction. Data were analyzed with the Ancova test.
Clinical Findings/Procedure Details: there were no differences in 
the 3 groups at baseline clinical presentation. The mean rate of volume 
reduction of the uterus at 6 months was 18.9% for patients of group 
A, 32.7% for group B, and 29.3% for group C. The mean rate of volume 
reduction of the fibroid at 6 months was 37.5% for group A 46.2% for 
group B and 38.9% for group C. There was a greater and significant 
uterus volume reduction in patients of group B in comparison to 
the other patients (p= 0.04). The fibroid volume reduction and the 
degree of tumor ischemia of the patients of different groups was not 
significant (p=0.303).
Conclusion: non-spherical PVA particles have greater uterus and 
fibroid volume reduction than spherical particles or a combination 
of particles.

P-238
Percutaneous nephrostomy complications: long lasting 
experience

V. Till, S. Stojanovic, S. Vucurovic, S. Covic, D. Andjelic, N. Boban; 
Clinical Center of Vojvodina, Institute of Radiology, Novi Sad, Serbia.

Learning Objectives: the objective of this study is to show percutaneous 
nephrostomy complications encountered in five-year experience.
Background: retrospective study included 461 percutaneous 
nephrostomy procedures in 358 patients in the period of 5 years (February 
2003-February 2008). All patients were hospitalised minimum one day 
after the procedure. Follow-up was maintained during the hospitalisation 
and through the primary care.
Clinical Findings/Procedure Details: we used “Seldinger” technique with 
ultrasound guidance for initial access, following the fluoroscopic guidance 
for introduction of guidewire, dilatators and catheter. Pigtail catheters sizes 
8-12F were used in all procedures. Medication included local anesthetic, and 
occasionally mild sedation. Antibiotics were administered postprocedurally. 
Catheter dislodgment occurred in 36 (7.81%), catheter blockage in 10 (2.17%), 
transitory haematuria occurred in 32 (6.94%), massive bleeding requiring 
transfusion in 6 (1.30%), urine extravasation was recorded in 11 (2.38%), and 
severe sepsis in 8 (1.73%) patients. One patient underwent nephrectomy as a 
result of renal injury (0.22%). Adjacent organ injury was not recorded.
Conclusion: percutaneous nephrostomy complications are relatively 
frequent (22.34%), but usually minor. Our dislodgment and catheter 
blockage rates are higher than those reported in literature. Catheter 
dislodgment is primarily the result of the use of catheters without the 
possibility of internal locking. Catheter blockage is the consequence 
of significantly longer catheter use (7-140 days, average 36). Although 
percutaneous nephrostomy became a routine procedure, it is very 
important to minimize the risk through adequate patient selection and 
preparation, good technical skills, follow-up and cooperation with other 
physicians included in patient care.

Haemodialysis shunts and venous access
P-239
Central venous access in children: a review

J. Tisnado, M. K. Sydnor, D. J. Komorowski, D. A. Leung, U. R. Prasad; 
Radiology/Interventional & Vascular, MCV Hospitals/VCU Medical Center, 
Richmond, VA, United States.

Purpose: central venous access in children has been done by pediatric 
surgeons or operators with little experience in catheterization 
techniques. Recently, transition from surgical placement in the OR to 
IR placement in the IR suite has occurred in children as has occurred 
in adults.
Materials/Methods: we have considerable experience in the 
placement of central catheters in children. We review our proven 
methods, including catheter types and selection, patient preparation 
and sedation, techniques for tunneled and non-tunneled catheters, 
hemodialysis catheters, ports (single, double, power), and peripherally 
inserted central catheters.
Results: we present examples of poorly inserted, nonfunctioning, 
complicated catheters and ways to correct problems: either fix or 
remove and reinsert (well done) a new catheter.
Conclusion: central and peripheral venous catheter placement in 
children is easier than in adults. IRs are hesitant to operate in children 
and allow operators, with little or no experience in catheterization 
techniques, to insert catheters with significant problems, 
complications, and a high rate of failure. A positive approach in 
children is emphasized. Sometimes „children are small adults“ even if 
pediatricians do not think so, and some other times “children are not 
small adults” even if pediatricians think so.
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P-240
Primer of endovascular techniques for the management of 
central venous catheter complications

R. Mallina, D. Ettles, G. Robinson, R. Lakshminarayan, P. Scott; 
Department of Radiology, Hull & East Yorkshire Hospitals, NHS Trust, 
Hull, United Kingdom.

Learning Objectives: to review our current experience and 
present a pictorial primer of the techniques used to resolve 
mechanical complications associated with central venous access in a 
heterogeneous cohort of patients.
Background: the indications for insertion of central venous catheters 
have increased considerably over the last few decades. Infectious, 
thrombotic and mechanical complications each account for about 
one third of venous access complications. We present our experience 
of the endovascular management of mechanical complications 
associated with central venous catheter insertion.
Clinical Findings/Procedure Details: a five year review of 
the complications related to central venous catheter insertion 
subsequently managed in the radiology department was undertaken. 
Variously, these consisted of migration into the heart associated with 
catheter fracture, malpositioning in the venous system, inadvertent 
arterial placement and the formation of fibrin sheaths. Venous 
techniques illustrated include the use of a variety of catheters, 
hydrophilic guide-wires and snare catheters to allow catheter 
repositioning or retrieval. Treatment of arterial complications is also 
illustrated.
Conclusion: endovascular techniques are central in managing the 
often complex mechanical complications associated with central 
venous catheters. We present an illustrated primer of interventional 
radiology techniques used to manage these. The complication rate 
is negligible.

Hepato-biliary intervention
P-241
Evaluation of intervention procedures in post-operative biliary 
complications

S. E. M. Hegab; 
Radiodiagnosis and Intervention Radiology, Alexandria University, 
Egypt, Alexandria, Egypt.

Biliary complications remain a significant cause of morbidity 
following hepato biliary surgery. The purpose of this retrospective 
study was to assess the outcome of percutaneous management of 
these complications. It included 36 patients, where postoperative 
biliary-enteric anastomotic strictures were considered the main 
group of patients 66% (24 patients). The remaining lesions included 
biliary leakage in four patients, two patients with biliary stones, CBD 
tear and combined lesions in six patients. Percutaneous transhepatic 
procedures were done to all patients, except one patient with CBD tear 
where only diagnostic PC cholangiogram was done. They included 
balloon dilatation in nine patients, balloon dilatation with stenting 
in 12 patients, covered stenting alone in two patients, external-
internal drainage in fifteen patients and balloon sphincteroplasty in 
two patients. Most of the patients (95%) did not require any further 
surgical interference. More than one technique was used in some 
patients. No major complications were encountered. We conclude 
that percutaneous transhepatic management of postoperative 
biliary complications should be considered the first line of treatment 
where a high success rate was achieved and several procedures were 
available for any complication.

P-242
Lithotripsy of bile duct stones by IVR using the PTBD route

R. Kumano, E. Yamanouchi, R. Teramoto, M. Funakubo, M. Takahashi, 
K. Kamijo, T. Ohnishi; 
Department of Radiology, St. Marianna University Yokohama Seibu 
Hospital, Yokohama, Japan.

Learning Objectives: to learn lithotripsy of bile duct stones by IVR.
Background: endoscopic transpapillary lithotripsy is the main 
technique for common bile duct stones, but it may fail and surgery is 
frequently needed. Percutaneous transhepatic biliary drainage (PTBD) 
is possible even if the duct cannot be dilated, and bile duct lithotripsy 
via this route is 100% successful. When endoscopic lithotripsy fails, 
bile duct lithotripsy via the PTBD route is recommended.
Clinical Findings/Procedure Details: the subjects were 37 men 
and 43 women aged 34 to 92 years with common bile duct stones 
who failed endoscopic lithotripsy. One week after PTBD, a sheath 
was inserted and stones ≤1 cm in diameter were expelled into the 
duodenum by a retrieval balloon after papillary dilation with the 
balloon. Stones measuring 1 to 2 cm were initially treated with a 
basket catheter for lithotripsy, and the fragments were expelled after 
papillary dilation by the balloon. Stones ≥2 cm in diameter were first 
treated with an electrohydraulic lithotripsy catheter, after which the 
fragments were expelled. In all patients, stones were completely 
eliminated after several sessions.
Conclusion: when endoscopic lithotripsy of bile duct stones fails, 
consider lithotripsy via the PTBD route.

P-243
Getting to grips with portal vein embolisation: a resident‘s 
perspective

S. Menon, E. Bakir; 
Radiology, North Manchester General Hospital, Manchester, United 
Kingdom.

Learning Objectives: 1. Appreciation of hepatic segmentation and portal 
venous anatomy, including normal variants, as relevant to portal venous 
embolisation (PVE). 2. Recognize the indications and contraindications of 
PVE. 3. Understand the technical considerations, including but not limited 
to access, embolic agents, peri-procedure complications and expected 
outcomes.
Background: advances in hepatobiliary surgery have improved 
peripoperative outcomes in patients undergoing hepatic resection; 
however, complications of cholestasis, impaired synthetic function and 
fluid retention prolong hospitalization and increase morbidity. Induction 
of selective hypertrophy of nondiseased portion of the liver with PVE in 
patients with either primary or secondary malignancy may result in fewer 
complications or shorter hospital stay following resection. The success 
of PVE hinges on liver‘s ability to regenerate in response to injury. Liver 
regeneration peaks during the first two weeks after PVE.
Clinical Findings/Procedure Details: we would like to share our 
experience and outcomes of transhepatic PVE as performed in a referral 
centre for hepatobiliary pathology in the UK. The procedure is performed 
by a fully qualified interventional radiologist under local anaesthesia with 
broad spectrum antibiotic cover and sedation. Access into the ipsilateral 
portal venous system is gained through ultrasound and flouroscopic 
guidance. A variety of embolic agents, including gelatin sponge, PVA, and 
coils have been used.
Conclusion: at our institution, PVE has been found to be a safe and effective 
procedure for inducing selective hepatic hypertrophy. Nevertheless, 
knowledge of portal venous anatomy, appropriate patient selection, 
preprocedural planning, technique, and timing of hepatic resection has a 
significant impact on patient outcome.
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P-244
Percutaneous trans-hepatic trans-anastomotic drainage of liver 
abscess post hepato-biliary surgery

T. J. C. Bryant, C. N. Hacking, B. Stedman; 
Radiology, Southampton General Hospital, Southampton, United 
Kingdom.

Learning Objectives: to illustrate the technique of percutaneous trans-
hepatic trans-anastomotic drainage of resistant cholangiogenic liver 
abscesses in the post hepatic surgical patient. In particular, with reference 
to successful management of ongoing jaundice and/or sepsis in patients 
with ischaemic biliary strictures post surgery.
Background: anastamotic strictures leading to jaundice, cholangitis and 
abscess formation post major hepato-biliary resection with hepatojejunal 
anastamotic formation are not uncommon. Management can be a 
lengthy and unpleasant procedure for the patients some of whom have 
a significantly reduced life expectancy. These abscesses are usually 
amenable to percutaneous trans-anastamotic drainage. This enables 
internal drainage, better patient acceptability and an improved nutritional 
state.
Clinical Findings/Procedure Details: often the initial diagnostic CT will 
demonstrate the association of the intrahepatic abscess with prominent 
ducts. Initial management remains US or CT guided percutaneous drainage 
of the abscess. Following this, a drainogram should be performed. Any biliary 
connection is then demonstrated. Biliary access is obtained through the 
abscess using a hydrophilic guidewire and catheter with subsequent passage 
through the hepatojejunal anastomosis. Strictures can then be balloon 
dilated enabling insertion of an internal-external biliary drain. Multiple 
abscesses can be managed this way. Internalisation using a metal stent across 
the anastamosis is also possible in palliative cases.
Conclusion: percutaneous trans-hepatic, trans-anastamotic drainage is a 
useful adjunct in the treatment of abscess formation post hepatobiliary 
surgery.

P-245
Imaging and intervention after liver transplantation

N. Shaida, B. C. Koo, T. C. See; 
Addenbrookes Hospital, Cambridge, United Kingdom.

Learning Objectives: to illustrate and describe the role of imaging 
and intervention after liver transplantation.
Background: survival rates after liver transplantation surgery 
have improved due to advances in both surgical techniques and 
immunosuppression and also as a result of effective treatment 
of surgical complications which occur in up to 25% of cases. The 
interventional radiologist plays a pivotal role in the early diagnosis 
and management of such complications and has to be aware of the 
indications and limitations of various imaging and interventional 
techniques. Due to the complexity of these cases, close collaboration 
with the clinical team is essential for a successful outcome.
Clinical Findings/Procedure Details: complications can broadly 
be divided into arterial, venous and biliary. Arterial complications 
include hepatic artery stenosis or thrombosis. Less commonly, 
hepatic artery pseudoaneurysm or arterio-venous fistulae can be 
seen and treated by percutaneous endovascular techniques. Venous 
complications arise within the portal vein or within the inferior vena 
cava or hepatic veins, typically at the site of surgical anastamosis. 
Again, this group of complications includes stenosis or thrombosis. 
Biliary complications are the most common with reported rates as 
high as 15%. These commonly relate to obstruction or leakage and 
can be treated either with balloon dilatation or stent placement in 
the case of stricture, and drainage in the case of leaks.
Conclusion: the interventional radiologist plays a key role in the 
diagnosis and management of complications after liver transplantation. 
The increasing use of interventional techniques has contributed to the 
improved patient outcomes noted in recent years.

P-246
Cone beam CT images obtained by flat panel detector in 
angiographic suite in managing hepatocellular carcinoma

W. S. W. Chan, D. H. Y. Cho, W. L. Poon, S. H. Luk; 
Department of Radiology, Tuen Mun Hospital, New Territories West 
Cluster, Hong Kong, Hong Kong.

Learning Objectives: cone beam CT images obtained by flat panel 
detector in angiographic suite are useful in managing hepatocellular 
carcinoma and provide on-site information in guiding catheter position 
and detecting post TACE response.
Background: the development of flat panel detector technology has 
allowed cone-beam computed tomography (CT) images to be available 
using a C-arm system in an angiographic suite. The volume set of data 
could be reconstructed in 3D images. This technology has to be greatly 
applied to neurointervention. We are the first hospital in Hong Kong to 
utilize this technology and would like to share our experience in its use in 
managing abdominal interventions particularly the use of CTHA (hepatic 
arteriography) and CTAP (arterial portography) during our management 
of hepatocellular carcinoma.
Clinical Findings/Procedure Details: we perform transarterial 
chemoembolization (TACE) in patients with hepatocellular carcinoma in 
a C-arm angiographic system (AXIOM Artis, SIEMENS) and with a 30x40 
cm flat panel detector. Cone beam CT images are acquired with C arm 
rotation of 200º. Dyna CT was reconstructed in coronal, saggital and axial 
images in CTHA and CTAP. We also reconstruct three dimensional images. 
We found that this application helps us in locating tumour, demonstrating 
the feeding arteries, guiding catheter position for TACE, and also detecting 
post TACE response.
Conclusion: cone beam CT images obtained by flat panel detector in 
angiographic suite are useful in managing hepatocellular carcinoma and 
provide on-site information in guiding catheter position and detecting 
post TACE response.

Neuro intervention
P-247
CT guided percutaneous laser disc decompression (PLDD): 
tutorial

H. Brat1, T. Bouziane2, D. Delhaye1; 
1Radiology Department, CH Hornu-Frameries, Hornu, Belgium, 
2Radiology Department, Clinique Notre Dame, Tournai, Belgium.

Learning Objectives: web based teaching file for CT guided PLDD.
Background: the preferred initial therapy for sciatic pain due to a 
contained lumbar disc hernia is rest and NSAIDs. Patients who remain 
symptomatic after 6 weeks of conservative treatment and yet do not 
have indications for surgical decompression may benefit from PLDD.
Clinical Findings/Procedure Details: indications, inclusion 
and exclusion criteria, procedure details, potential hazards and 
complications are explained and illustrated with images and CT 
fluoroscopy movies. Clinical efficacy, pain pattern evolution and 
recurrence rate are illustrated by the results of a prospective clinical 
study in a series of 40 consecutive patients treated with PLDD.
Conclusion: CT guided PLDD is an easy to perform, minimally 
invasive and effective treatment of symptomatic disc hernias 
resulting in greater than 80% efficacy for pain relief and allowing a 
quick return to home and work. It could represent a good alternative 
to surgery for patients with persistent sciatic pain but no evidence of 
neuropathy.
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P-248
Epidural or not epidural infiltration?

H. Brat1, T. Bouziane2, D. Delhaye1; 
1Radiology Department, CH Hornu-Frameries, Hornu, Belgium, 
2Radiology Department, Clinique Notre Dame, Tournai, Belgium.

Learning Objectives: diagnosis and management of radicular and 
radicular-like pain.
Background: patients suffering from radicular pain are often referred 
for epidural infiltration. However, a number of distinct conditions can 
cause radicular-like pain and may benefit from adapted treatments.
Clinical Findings/Procedure Details: radicular pain differential 
diagnosis is listed with clinical presentation as well as diagnostic and 
treatment algorithms. Conditions leading to radicular-like symptoms 
include disc hernia, degenerative disc disease, synovial cyst, facet 
joint degeneration, sacro-iliitis, sacral stress fracture, piriform 
syndrome, hip joint diseases, and metastatic disease. Analgesic 
procedures under CT-fluoroscopic guidance are presented.
Conclusion: epidural infiltrations are not necessarily managing 
radicular-like pain properly. A number of other conditions should be 
evaluated before considering treatment.

P-249
Pudendal nerve blockade

E. Brivio1, R. F. Lutman2, D. Poretti2, G. Cornalba3; 
1Scuola di Specializzazione in Radiodiagnostica, Università degli Studi 
di Milano, Milan, Italy, 2Istituto Clinico Humanitas, Rozzano (Milan), Italy, 
3Scuola di Specializzazione in Radiodiagnostica, Università degli Studi di 
Milano - A.O. San Paolo, Milan, Italy.

Learning Objectives: the aim of our project is to use pharmacological 
pudendal nerve blockade via a percutaneous transgluteal CT-guided 
approach as a diagnostic tool for chronic perineal pain caused by 
pudendal nerve entrapment.
Background: entrapment and compression of pudendal nerve occur 
mainly at the level of the ischial spine, between the sacrotuberous 
and sacrospinus ligaments, and within the Alcock canal at the level of 
the upper edge of falciform process of sacrotuberuos ligament.
Clinical Findings/Procedure Details: 12 patients with chronic 
perineal pain received a CT-guided perineural pudendal injection 
of a cocktail containing methylprednisone and bupivacaine 
hydrochloride. We performed 2 sets of injections, mono or bilaterally, 
according to the side of pain. Temporary lack of sensation in the 
area innervated by pudendal nerve has been considered as a sign 
of successful procedure. We considered the diagnosis of pudendal 
nerve entrapment when the procedure brought to a prompt and 
significant reduction of perineal pain.
Conclusion: pudendal nerve blockade via percutaneous transgluteal 
CT-guided approach is safe, quick and easy to perform. This 
procedure is well tolerated by patients and offers a valuable tool for 
the diagnosis of chronic perineal pain caused by pudendal nerve 
entrapment.

P-250
Complicated cases of cavernous sinus dural arteriovenous fistula 
treated by transvenous embolization: cases’ review

Y. Sagara1, H. Kiyosue1, S. Tanoue1, H. Mori1, Y. Hori2, M. Okahara3, J. 
Kashiwagi3; 
1Radiology, Oita University, Faculty of Medicine, Oita, Japan, 2Radiology, 
Nagatomi Neurosurgical Hospital, Oita, Japan, 3Radiology, Shinbeppu 
Hospital, Oita, Japan.

Learning Objectives: to know normal venous anatomy and variations 
of the cavernous sinus and paracavernous sinus venous structure; to 
know the standard techniques of transvenous embolization of cavernous 
sinus dural arteriovenous fistulas; to understand complications of 
transvenous embolization of cavernous sinus dural arteriovenous 
fistulas; to demonstrate modified techniques and pitfalls of transvenous 
embolization.
Background: although transvenous embolization (TVE) is the most 
effective treatment option for cavernous sinus dural arteriovenous fistulas 
(CSDAVFs), some cases are treated with difficulty by TVE, most of which 
are associated with variation of paracavernous venous structure. In this 
paper, we demonstrated complicated cases and several techniques for 
successful treatment.
Clinical Findings/Procedure Details: cases of CSDAVF which were treated 
with difficulty or complicated were selected by reviewing our procedural 
records and clinical records for the last 10 years. We demonstrate the cases 
such as variation of inferior petrosal sinus, superficial middle cerebral vein, 
or the deep veins, and sequestration of the cavernous sinus. Literature 
review of treatment results and complications, normal venous anatomy 
and variations of the paracavernous sinus venous structures are also 
demonstrated.
Conclusion: we demonstrate the complicated cases of CSDAVF related 
to several types of paracavernous sinus venous structure. The knowledge 
of the normal anatomy and variation of paracavernous sinus venous 
structure and modified techniques of TVE are important for successful 
treatment of CSDAVF.

Other oncologic intervention
P-251
The value of pull-through technique for port-catheter 
implantation for hepatic arterial infusion chemotherapy in 
patients with celiac artery stenosis/occlusion
O. Ikeda, Y. Tamura, Y. Nakasone, Y. Yamashita; 
Diagnostic Radiology, Kumamoto University Graduate School of Medical and 
Pharmaceutical Sciences, Kumamoto, Japan.

Learning Objectives: stenosis/occlusion of the proximal celiac trunk 
results from several causes, and interventional procedures to the 
hepatic artery are often difficult in these cases. We provide several tips 
for overcoming this difficulty in an implantable port-catheter system 
placement for hepatic arterial infusion chemotherapy (HAIC) to treat 
unresectable advanced liver cancer.
Background: HAIC via an indwelling port-catheter system has been 
accepted as a last-resort treatment for unresectable advanced liver cancer. 
In patients with celiac axis stenosis/occlusion, the most important and 
frequently encountered collateral vessels from the superior mesenteric 
artery (SMA) are the pancreaticoduodenal arcades. For placement of a 
port catheter in patients with celiac artery stenosis/occlusion, this artery 
needs to be used, but it is occasionally technically difficult.
Clinical Findings/Procedure Details: of the 990 patients, 23 (2.3%) 
manifested stenosis or occlusion of the proximal celiac trunk; 9 received 
an implantable port-catheter system for HAIC. In 9 patients with 
unresectable advanced liver cancer, the catheter was placed in the branch 
of the hepatic artery through the dilated pancreaticoduodenal arcade 
from the SMA. In one patient with a pancreaticoduodenal arcade that was 
long and bending, we adopted a modified method to implant indwelling 
port-catheter systems with use of a pull-through technique.
Conclusion: port-catheter implantation for HAIC are difficult in patients 
with celiac artery stenosis/occlusion. In patients with dilatation of 
the pancreaticoduodenal arcade on SMA angiograms, port-catheter 
implantation through this artery can be successful. Furthermore the pull-
through technique is useful for advancing the indwelling catheter.
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P-252

Therasphere® device for hepatic metastases

A. A. Khankan1, D. A. Valenti1, I. Feteih1, P. Metrakos2, R. Lisbona1; 
1Radiology, McGill University Health Center, Montreal, QC, Canada, 
2Surgery, McGill University Health Center, Montreal, QC, Canada.

Learning Objectives: 1. To explain the rationale and process of 
selective internal radiation therapy (SIRT) with Therasphere® for hepatic 
metastases. 2. To describe the characteristics of device, delivery and 
radiation safety considerations. 3. To illustrate the therapy response and 
clinical outcome through different cases of hepatic metastases.
Background: hepatic metastases are the most common malignant 
neoplasms in western countries and are mostly inoperable and carry 
poor prognosis. Radiation therapy is one of the major oncological 
arms in the treatment of cancer. However, liver is radiosensitive with 
low tolerance to the external beam technique. SIRT with Therasphere® 
is a catheter-based therapy that deliversYttrium-90 microsphere 
glass beads emitting high dose of β-radiation in a hepatic arterial 
distribution with minimal effects on normal adjacent tissues.
Clinical Findings/Procedure Details: hepatic metastases derive their 
blood supply mostly from the hepatic artery. SIRT with Therasphere® 
requires a well-integrated team with a thorough understanding of 
the procedure, including: patient selection, mapping angiography, 
hepatopulmonary shunt calculation, dose calculation, and delivery 
of the device under certain safety considerations. Therasphere® is 
infused into hepatic artery and travels towards the hypervascular 
tumors and irradiates the tumor bed with high dose β-radiation.
Conclusion: SIRT with Therasphere® plays a significant role in the 
treatment of hepatic metastases where the extent of liver disease 
may impact survival or quality of life. It requires multidisciplinary 
management for successful outcome and safety.

Others
P-253
Competency based subspecialty training and evaluation in 
interventional radiology: evolving concepts for comprehensive 
education
R. Suri; 
Interventional Radiology, UTHSCSA, San Antonio, TX, United States.

Learning Objectives: 1. Define competency based education as it relates 
to Interventional Radiology. 2. Describe a comprehensive approach 
to implement core competencies in the teaching and evaluation of IR 
trainees. 3. Introduction of an Interventional Radiology Portfolio based 
system: (a) as an assessment tool for the duration of subspecialty training, 
(b) as a means to documenting continuation of education for maintenance 
of subspecialty certification.
Background: the traditional impetus of fellowship training has been 
the teaching and evaluation of medical knowledge and patient care. To 
provide a consistent infrastructure of a wholesome education, the ACGME 
(in the United States) has identified six core competencies as essential 
requisites of training - patient care; medical knowledge; practice based 
learning and improvement; interpersonal communications and skills; 
professionalism; systems based practice.
Procedure Details: 1. Define the six core competencies for specialty training. 
2. Explain the integration of these competencies into the specialty education 
curriculum. 3. Outline measurable competency based goals/objectives and 
their assessment for individual levels of training. 4. Demonstrate advantages of 
a portfolio based system to foster trainee self-assessment: (a) 180/360-degree 
evaluation for competency based assessment against preset benchmarks (b) 
Monthly/semiannual tools for evaluating proficiency in individual competencies.
Conclusion: competency based education, conceptualized by the ACGME 
in 1999, is a step-wise advancement of the trainee against measurable 
goals and objectives for each level of training. An understanding of the core 
competencies and their successful implementation coupled with a portfolio 
based approach should achieve the ultimate aim of a competent trainee.

P-254
Transition of thrombin treatment from simple to complicated 
pseudoaneurysms at unusual sites

A. R. Siddiqi1, U. Helgstrand2, L. Lonn3; 
1Dept. of Radiology, Rigshospitalet, University of Copenhagen, 
Copenhagen, Denmark, 2Dept. of Vascular Surgery, Rigshospitalet, 
University of Copenhagen, Copenhagen, Denmark, 3Dept. of 
Vascular Surgery and Dept. of Radiology, Rigshospitalet, University of 
Copenhagen, Copenhagen, Denmark.

Purpose: femoral pseudoaneurysm (PA) is a complication in up to 
6% of arterial catheterisations. Thrombin is increasingly replacing 
ultrasound compression repair as first line repair. We have tried to 
assess the role of thrombin in common as well as in complicated PA 
at various unusual sites of the vascular tree.
Materials/Methods: 105 patients (Age: 31-91 years) with 106 PA, 
(March 2004-Feb 2008) were reviewed retrospectively. 88 were 
iatrogenic femoral PA and 18 varied from radial, brachial, common 
carotid, gastroduodenal, superior mesenteric, external iliac, internal 
iliac and profunda femoral arteries. Position, size and stalk of PA along 
with the patency of distal arteries were defined with ultrasound. 
Under ultrasound guidance, thrombin was injected slowly into the 
sac. A repeat duplex scan was performed after 24 hours and after 6 
weeks in selected cases.
Results: PA varied from 2x2 to 15x12 cm. 95% (101/106) had a primary 
successful outcome. One PA ruptured and required surgical treatment, 
two required open surgery due to non-occlusion. Two patients 
required endovascular stent grafting. Three patients developed distal 
embolisation, all successfully treated by intra-arterial thrombolysis.
Conclusion: thrombin is safe and effective, also in more complexed 
PA at various sites in the vascular tree. Complications were few and 
handled within the endovascular field.

P-255
Pulmonary angiography: how and why we do it

C. George, R. Lakshminarayan, P. M. Scott, D. F. Ettles, G. J. Robinson; 
Vascular Interventional Radiology Unit, Hull Royal Infirmary, Hull, United 
Kingdom.

Learning Objectives: to review the current indications, techniques 
and complications of pulmonary angiography.
Background: pulmonary angiography is an invasive imaging procedure 
which is now uncommonly performed even in tertiary referral centres. 
Pulmonary embolism was the most common indication for pulmonary 
angiography. However, with the advent of computed tomography 
pulmonary angiography, this is now rarely required for diagnosis. 
Indications for pulmonary angiography in our institution include the 
investigation and treatment of pulmonary arteriovenous malformations 
(we are a centre for the treatment of hereditary haemorrhagic 
telangiectasia, recognized by the HHT foundation), pulmonary thrombo-
embolism, pulmonary haemorrhage, pulmonary hypertension, and 
retrieval of foreign bodies.
Clinical Findings/Procedure Details: we will discuss the 
indications, patient selection, procedural techniques, equipment, 
and complications of pulmonary angiography in our practice. Both 
minor and more serious complications such as cor pulmonale, cardiac 
perforation, endocardial or myocardial injuries, and significant 
arrhythmias will be discussed.
Conclusion: pulmonary angiography is an invasive, but safe and 
relatively easy to perform procedure, if carefully and skillfully 
performed with acceptable complications.
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P-256
What is left of lymphography in the 21st century?

C. Nedelcu1, F. Thouveny1, A. Bouvier1, J. Picquet2, E. Lermite2, C. 
Aube1; 
1Radiology, CHU Angers, Angers, France, 2Vascular Surgery, CHU Angers, 
Angers, France.

Learning Objectives: 1. How do I perform lymphography? 2. To 
highlight the interest of lymphography in 21st century. 3. To know 
the physiopathology and treatment of lymphatic fistulae. 4. To report 
lymphography as a treatment procedure.
Background: lymphography is a lipiodol contrasted X-ray procedure, 
almost forgotten in modern radiology. The diagnostic interest of the 
method for analysing the lymphatic system disappeared once the 
CT-scan developed. The only indications of this technique remain the 
precise identification and the treatment of the lymphatic fistulae.
Clinical Findings/Procedure Details: after opacification of lymphatic 
system with methylene blue and surgical dissection of a peripheric 
lymphatic vessel, a microcatheterism of the vessel is performed. A slow 
flow injection of lipiodol allows a fulfilling of the lymphatic system up 
to the thoracic duct. The direct visualisation of the fistulae is inconstant. 
The lipiodol acts also as a slerosant agent, diminishing progressively the 
lymphatic leak, within days or weeks, sometimes until complete cession. 
Our experience of lymphatic fistulae (chilothorax, ascite and lymphatic 
leak in Scarpa triangle) explored and treated by lymphography confirms 
the efficiency of the method. Nevertheless, if the leak does not stop 
surgery is the alternative. The precise identification of the fistula 
increases the chances of surgical success.
Conclusion: there is still an interest to know how to perform lymphography 
in patients with lymphatic fistulae. The method has double purpose: to 
stop the leak and to localise the site of the fistula in order to prepare a 
future surgery if the lipiodol treatment is not satisfying.

P-257
Pulmonary embolism clearance with combined lysis and 
aspiration

T. McNamara; 
UCLA, Los Angeles, CA, United States.

Learning Objectives: to demonstrate potential benefits of 
interventional treatment of life threatening pulmonary embolism 
that has not responded to standard medical therapy.
Background: pulmonary embolism is a life threatening condition 
that is treated with anticoagulation. If medical therapy is inadequate, 
then surgery is the accepted therapy. Non-surgical alternatives would 
be desirable.
Clinical Findings/Procedure Details: 4 patients with hemodymanic 
compromise were unresponsive to standard anticoagulation therapy. 
They were then treated with the combination of „pulse spray“ of a 
lytic agent into the clot followed by aspiration of the clot with the 
AngioJet („rheolytic therapy“). Immediate improvement and ultimate 
survival resulted.
Conclusion: life threatening pulmonary embolism can be 
unresponsive to standard anticoagulation. Currently, the major 
alternative therapy is surgical thrombectomy. Early experience 
indicates that a combination of brief lytic therapy followed by 
aspiration (rheolytic therapy) with the AngioJet is effective and 
should be considered before surgical thrombectomy.

P-258
The use of a tip deflecting catheter in difficult arterial procedures

U. C. Turba, B. Arslan, S. Sabri, J. F. Angle, A. H. Matsumoto, K. D. 
Hagspiel; 
Radiology, University of Virginia, Charlottesville, VA, United States.

Purpose: to evaluate the feasibility of arterial interventions with a use of 
a tip deflecting catheter (Morph, Biocardia Inc., Mountain View, CA). Of 
note, we do not have a conflict of interest.
Materials/Methods: following institutional approval, a retrospective 
search was performed for the procedures with a tip deflecting catheter. 
Inclusion criteria for this study is use of an 8F tip deflecting catheter 
(morph) in arterial interventional procedures (n=19). We divided 
procedures into two types. 1) Difficult procedures: vessels attempted for 
cannulation required 3 or more different types of catheters and use of a tip 
deflecting catheter.(n=15); and 2) Primary use of a tip deflecting catheter 
due to anatomical consideration such as sharp angle (n=4).
Results: we have utilized tip deflecting catheter in 19 patients with 
arterial procedures. 15 patients with difficult procedures group were 
contralateral iliac artery occlusion crossing (n=2), superior mesenteric 
artery (SMA) occlusion (n=3) and stenosis (n=1), celiac artery stenosis 
(n=3), renal artery stenosis (n=3), inferior mesenteric artery (IMA) stenosis 
(n=1), which were ultimately stented following crossing the lesions. Right 
gastric artery bleeding (n=1) and middle colic artery bleeding (n=1), which 
were coil embolized. Primary use of a tip deflecting catheter cases (n=4) 
were innominate artery stenosis (n=1), SMA (n=1), IMA (n=1) and renal 
artery (n=1). We have achieved technical successful result in 17/19 (89%) 
procedures. 2/19 (11%) procedures were unsuccessful (both of them were 
included in difficult case group).
Conclusion: custom shape of the catheter facilitates vessel access and 
crossing with a guidewire in difficult cases. Additionally, tip deflecting 
catheter gives support and easier pushability of a balloon catheter and 
stent across the lesions.

P-259
Update on imaging and management of vascular sarcomas

P. S. Tirukonda, K. Mankad, R. Robertson, S. Puppala; 
Radiology, Leeds Teaching Hospitals NHS Trust, Leeds, United Kingdom.

Learning Objectives: 1. To illustrate cross sectional radiological 
features of vascular sarcomas. 2. Describe radio-pathological 
correlations. 3. Discuss current therapeutic options.
Background: vascular tumours are rare. When they do occur, they 
are commonly malignant of which the majority are sarcomas, with a 
overall incidence of <1%. Due to their variable clinical presentations, 
the diagnosis is often late, when management options are limited. 
Currently, with the increasing use of multi-modality imaging, they 
are often discovered incidentally. It is therefore imperative for all 
radiologists and clinicians to update themselves with the imaging 
features and therapeutic options of these sarcomas.
Clinical Findings/Procedure Details: depiction of radiological 
features using CT and MRI and clinico-pathological correlation of 
vascular sarcomas such as sarcomas of the aorta, pulmonary artery, 
pulmonary vein and IVC.
Conclusion: this presentation will update the reader on the current 
imaging and therapeutic options of vascular sarcomas.
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Peripheral PTA and vascular stents
P-260
The pathophysiology, natural history and endovascular 
treatment of popliteal artery aneurysms
T. G. Walker1, A. K. Jagannathan1, P. M. Burke, Jr.2, S. P. Kalva1, B. M. Janne 
d‘Othee1, S. T. Wicky1; 
1Section of Cardiovascular Imaging and Intervention, Massachusetts General Hospital, 
Boston, MA, United States, 2Department of Surgery, Saints Medical Center, Lowell, MA, 
United States.

Learning Objectives: review and illustrate the pathophysiology, 
morphology and natural history of popliteal artery aneurysms as well as 
the technique and current status of endovascular treatment.
Background: popliteal artery aneurysms account for over 70% of peripheral 
aneurysms, resulting from intrinsic arterial wall weakening. Thromboembolic 
complications, often with irreversible ischemia, occur in up to 35% of untreated 
patients and are the most serious sequelae, with up to 25% amputation rate. 
Surgical resection and bypass are the accepted standard treatment, but 
there are encouraging results of endovascular treatment with covered stent 
endoprostheses in several studies.
Clinical Findings/Procedure Details: symptom occurrence usually relates to 
aneurysm diameter as larger aneurysms (>2 cm) contain more thrombus. Limb 
ischemia is the presenting symptom in >50%. 1/3 of patients are asymptomatic at 
diagnosis but 50% will develop distal ischemia within 5 years. Initial assessment prior 
to endovascular treatment requires imaging with CTA, MRA or catheter angiography 
to determine lesion length, vessel diameter, and aneurysm relationship to runoff and 
side branch vessels. Subsequent endovascular treatment involves antegrade access 
followed by precise placement of a flexible covered stent endoprostheses, with 
attention to adequate proximal and distal attachments and preservation of all distal 
runoff circulation. Follow-up requires continuing imaging surveillance for confirmation 
of successful aneurysm exclusion and maintenance of long-term patency.
Conclusion: untreated popliteal artery aneurysms can have dangerous 
thromboembolic complications. Endovascular repair of these aneurysms 
is an encouraging minimally invasive treatment, with initial results 
showing similar patency rates to surgical repair in some studies.

P-261
Rotational atherectomy with the Foxhollow SilverHawk® device 
in the treatment of atherosclerotic peripheral vascular disease

T. G. Walker1, S. P. Kalva1, P. M. Burke, Jr.2, B. M. Janne d‘Othee1, S. R. 
Broadwell1, S. T. Wicky1; 
1Section of Cardiovascular Imaging and Intervention, Massachusetts 
General Hospital, Boston, MA, United States, 2Department of Surgery, 
Saints Medical Center, Lowell, MA, United States.

Learning Objectives: review and illustrate, with clinical examples, the 
indications, technique and current status of rotational atherectomy with 
the Foxhollow SilverHawk® device in treating atherosclerotic peripheral 
vascular disease (PVD).
Background: the diffuse nature of PVD, with chronic total occlusions, poor 
distal runoff, and critical limb ischemia provides challenges to successful 
percutaneous revascularization and acceptable long-term patency. This has led 
to the development of new technologies that attempt to improve the safety 
and effectiveness of percutaneous revascularization. One such technology is 
rotational atherectomy. Currently there is neither prospective randomized 
clinical trial nor long-term follow-up available, but there are encouraging short-
term results of this treatment in several single center studies.
Clinical Findings/Procedure Details: the SilverHawk® atherectomy device 
consists of a low-profile over-the-wire catheter and a drive unit. When 
activated, a tiny rotating blade on the catheter is exposed, excising intra-
arterial plaque as the catheter is advanced intra-arterially. Excised plaque is 
collected in the catheter nosecone, where it is subsequently packed. Multiple 
passes are typically required to excise sufficient plaque to improve luminal 
diameter before removing the device to clean plaque from the nosecone. 
Current technology limits application in heavily calcified lesions, and there 
is the potential for distal embolization of atheromatous debris. Use of distal 
embolic protection may minimize potential complications. We present 
examples of our clinical results in 30 patients.
Conclusion: although currently there is no long term patency data on rotational 
atherectomy in treating peripheral vascular disease, it is an encouraging 
minimally invasive treatment which requires additional evaluation.

P-262
Management of intraarterial foreign bodies: interesting case 
series

B. Arslan, U. C. Turba, J. F. Angle, W. Swee, A. H. Matsumoto; 
Radiology, University of Virginia, Charlottesville, VA, United States.

Learning Objectives: techniques in management of intra-arterial foreign 
bodies.
Background: with advances in vascular interventions iatrogenic 
introduction of foreign body to arterial circulation is seen more 
commonly.
Clinical Findings/Procedure Details: case 1: A balloon expendable stent 
intended for iliac artery was left in the distal aorta. Initial plan was to dilate 
the stent to the diameter of distal aorta (18 mm). However, the stent would 
not dilate over 14 mm. A 20 mm diameter stent-graft component was placed 
through the stent, completely excluding stent contact with the aortic wall. 
Case 2: During a femoropopliteal intervention, peel-away component of distal 
protection device was inadvertently advanced over the wire. Angiograms 
of the popliteal artery showed a filling defect. A snare was used to remove 
the peel-away sheath. Case 3: During a dialysis intervention, a filling defect 
was noted in the brachial artery. Angiojet, thrombolysis, and angioplasty 
were unsuccessful. A small biopsy forceps was used to remove the filling 
defect which was found to be a piece formed thrombus. Case 4: On day 5 
of a renal transplant, angiogram showed severe stenosis of posterior branch 
of transplant main renal artery. Mechanical thrombectomy, thrombolysis and 
angioplasty were unsuccessful. An embolic protection device was advanced 
distal to stenosis and filter was used to capture and remove the obstructing 
material from the renal artery. Good antegrade flow was established. 
Pathology defined the material as fibrotic plaque.
Conclusion: there are many ways to manage iatrogenically introduced 
intrarterial foreign bodies. Interventionalists performing endovascular 
procedures should also be familiar with these techniques to manage 
unforeseen complications.

P-263
Techniques and “pearls” for crossing challenging atherosclerotic 
chronic total occlusions (CTOs)

T. G. Walker1, S. P. Kalva1, P. M. Burke, Jr.2, B. M. Janne d‘Othee1, S. R. 
Broadwell1, S. T. Wicky1; 
1Section of Cardiovascular Imaging and Intervention, Massachusetts 
General Hospital, Boston, MA, United States, 2Department of Surgery, 
Saints Medical Center, Lowell, MA, United States.

Learning Objectives: review and illustrate various techniques for crossing 
challenging atherosclerotic chronic total occlusions.
Background: the implementation of percutaneous revascularization of CTOs as a first-
line therapy in treating peripheral vascular disease has yielded increasing challenges 
as recanalization of longer, heavily calcified and more complex lesions is attempted. 
Success is often hampered by unsuccessful guidewire and catheter passage, failure 
to achieve intraluminal re-entry following subintimal passage, and vessel dissection. 
When traditional techniques via standard access routes (e.g. femoral, brachial, axillary) 
fail during initial recanalization attempts, further efforts at percutaneous intervention 
are often abandoned. We review additional options for crossing challenging CTOs 
either after traditional methods fail or as the initial methodology.
Clinical Findings/Procedure Details: we initially attempt crossing CTOs using 
traditional access routes and standard guidewire and catheter techniques. If these 
fail, or if imaging suggests standard techniques will likely fail, we employ alternative 
options, including non-traditional routes of access. These routes include initial 
retrograde femoral arterial access followed by antegrade conversion, retrograde 
and antegrade popliteal, anterior and posterior tibial arterial access, often with 
ultrasound guidance. Ancillary maneuvers include “guidewire snaring” from 
another access route, covered stent placement for treatment of arteriovenous 
fistulas inadvertently created during access, and use of the Pioneer®, Outback® and/
or Frontrunner® catheters. After successfully crossing the CTO, further traditional 
treatment with angioplasty, stenting, atherectomy or combination therapy follows.
Conclusion: use of novel methodologies and non-traditional routes of arterial 
access has allowed successful treatment of challenging CTOs that could not be 
crossed using standard techniques.
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Radiation safety
P-264
How to evaluate patient radiation dose in fluoroscopically 
guided cardiac intervention procedures
K. Chida1, Y. Kagaya2, H. Saito1, I. Yanagawa3, T. Ishibashi1, Y. Takai1, S. 
Takahashi4, S. Yamada4, M. Zuguchi1; 
1Radiological Technology, Tohoku University School of Health Sciences, Sendai, Japan, 
2Cardiovascular Medicine, Tohoku University Graduate School of Medicine, Sendai, 
Japan, 3Radiology, Tohoku University Hospital, Sendai, Japan, 4Radiology, Tohoku 
University Graduate School of Medicine, Sendai, Japan.

Learning Objectives: 1. To show how to evaluate the maximum radiation 
dose to the patient’s skin (MSD) in fluoroscopically guided cardiac intervention 
procedures (cardiac IVR). 2. To understand the importance of evaluating the 
MSD in real-time, to reduce the radiation injury risk in cardiac IVR.
Background: a serious disadvantage associated with cardiac IVRs is 
patient radiation exposure, although many patients greatly benefit from 
these procedures. To protect against patient skin injury, the MSD should 
be monitored in real-time. However, real-time evaluation of the MSD is 
unavailable for many cardiac IVRs, especially percutaneous transluminal 
coronary angioplasty (PCI), because a large number of angles and views 
are necessary in PCI, and the procedures have inconsistent factors, such 
as different collimation size (FOV), overlap field, and inconstant focus-skin 
distance. Consequently, MSD evaluation during PCI is very difficult.
Clinical Findings/Procedure Details: 1. Review of methods of measuring 
the MSD: TLDs, skin dose monitors, etc. 2. Comparison of methods of 
estimating the MSD, including correlations with various factors (calculations 
or indicators): dose-area product (DAP), dose at the interventional reference 
point (IRP), etc. 3. Experience from reviewing approximately 200 cardiac IVR 
procedures will be used to emphasize and reinforce key concepts.
Conclusion: currently, no feasible real-time MSD measuring method has 
been established for use in connection with cardiac IVRs. As a result, the 
MSD is estimated, using several factors such as DAP. The patient’s total 
entrance skin dose, such as the dose at the IRP, is a very useful real-time 
indictor of the MSD during cardiac IVR.

TIPS and portal vein intervention
P-265
Dual balloon-occluded retrograde transvenous obliteration for 
gastric varices

N. Nishida, M. Tokunaga, H. Matsui, T. Ninoi, T. Kitayama, T. Takeshita, 
Y. Sakai, M. Hamuro, T. Matsuoka, K. Nakamura; 
Radiology, Osaka City University Graduate School of Medicine, Osaka, Japan.

Learning Objectives: to review vascular anatomy of gastric varices as 
it pertains to gastric variceal interventions. To discuss the indication, 
technical considerations and pitfalls necessary for performing dual 
balloon-occluded retrograde transvenous obliteration (B-RTO).
Background: since most gastric varices drain into the gastro-renal shunt 
(GR shunt), B-RTO is commonly performed from the GR shunt through the 
left renal vein. Few papers report B-RTO is also successfully performed 
from the gastro-inferior phrenic vein (G-IP), which can drain gastric 
varices. We report the dual B-RTO; retrograde injection of a sclerosant 
under balloon-occlusion of both GR and G-IP shunts for the treatment of 
gastric varices draining into GR and G-IP shunts.
Clinical Findings/Procedure Details: between January 2003 and December 
2007, eight of 134 patients with gastric varices had the large GR and G-IP 
shunts as the main draining veins. All eight patients were successfully 
treated by dual B-RTO with the two balloon catheters. Coil embolization 
before B-RTO was required in five patients. Stepwise injection methods were 
performed in six patients. The gastric varices were filled with 28-55 mL of 
the sclerosant, a mixture of 10% ethanolamine oleate and the same dose of 
iopamidol. Coronal reconstruction images of multi-detector CT were useful 
for identification of the anatomy of gastric varices. No major complication 
occurred. Gastric variceal flows disappeared in all patients after treatment 
and no recurrences were recorded in follow-up period.
Conclusion: dual B-RTO is a safe and effective method in treating gastric 
varices draining into both GR and G-IP shunts.

Vascular imaging and diagnosis
P-266
Applications of 3-dimensional rotational angiography in the 
abdomen

S. D. Kalagher, U. Bozlar, U. C. Turba, G. Hartwell, K. D. Hagspiel; 
Department of Radiology, University of Virginia, Charlottesville, VA, 
United States.

Learning Objectives: 1) Review the acquisition and postprocessing 
techniques of 3-dimensional rotational angiography (3D-RA). 
2) Review applications and clinical role of 3D-RA imaging in the 
abdominal vasculature. 3) Review the relative value of 3D RA 
compared to standard digital subtraction angiography (DSA) and 
cross-sectional vascular imaging (CTA/MRA) including relative 
radiation doses.
Background: technical background of 3D-RA; acquisition and post-
processing techniques; contrast injection protocols (including CO2); 
artifacts, pitfalls, and ways to minimize these; relative radiation doses: 
3D-RA vs. DSA and CT.
Clinical Findings/Procedure Details: abdominal aorta; visceral 
artery aneurysms; hepatic arterial system; hepatic, renal, and 
pancreas transplants; portal venous system; 3D-RA of the inferior 
vena cava; role as an adjunct to interventional procedures.
Conclusion: 3D RA is useful for the assessment of complex vascular 
anatomy; 3D-RA offers particular advantages as a planning and 
guiding tool for selected interventional procedures where it can help 
reduce radiation and contrast dose.

P-267 Withdrawn
 
P-268
Vasovist (Gadofosveset) intravascular contrast agent provides high 
diagnostic quality imaging for magnetic resonance venography for 
planning vascular access in haemodialysis patients

P. J. B. Coates, P. Martin, R. Bhat, S. Chakraverty; 
Radiology Department, Ninewells Hospital, Dundee, Dundee, United 
Kingdom.

Learning Objectives: careful use of MR venography can be used as 
replacement for and improvement on current imaging techniques for 
assessment of central veins.
Background: Vasovist (Gadofosveset, Schering AG, Germany) is the first 
intravascular contrast agent which has been approved for magnetic resonance 
angiography in the European Union. Vasovist reversibly binds to albumin, 
giving it greater persistence in the vascular compartment than existing MR 
contrast agents. Clinical trials have established the safety of Vasovist in MRA, 
and reduced rates of uninterpretability when compared to 2D-TOF and XRA.
Clinical Findings/Procedure Details: extended intravascular enhancement 
of Vasovist enables assessment of venous stenosis and occlusion with 
considerable accuracy. We have assessed the role of Vasovist in MR venography 
in the assessment of central venous problems in dialysis patients and others 
who have limited options for central venous access. This has allowed planning 
of further suitable vascular access procedures (fistulas or lines). In the more 
difficult subgroup of patients studied who have recurrent fistula failures, MR 
venography allows accurate assessment of central veins for significant stenoses 
(>50%). This technique provides detail of the great veins in the chest and 
abdominal vessels allowing accurate planning of future vascular access and 
transplant assessment.
Conclusion: we present a pictorial series of MR venograms obtained using 
Vasovist intravscular contrast, with excellent demonstration of central veins 
in the chest and abdomen, as compared to existing agents. Images were of 
sufficient diagnostic quality to allow effective vascular access planning for 
fistulae, grafts and central venous catheters.
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P-269
TRICKS for the interventional radiologist

J. Burrill, A. Gough-Palmer, E. Dick, C. Burnett, A. Annstee, M. Hamady, 
W. Gedroyc; 
St Mary‘s Hospital, London, United Kingdom.

Learning Objectives: 1.To understand the differences between “time 
resolved imaging of contrast kinetics” (TRICKS) magnetic resonance 
angiography (MRA) and contrast enhanced MRA (CEMRA). 2. To 
appreciate the benefits of TRICKS for MRA and MR venography (MRV) 
compared to other forms of angiography. 3. To appreciate the value 
of TRICKS in clinical diagnosis and follow-up for the interventional 
radiologist.
Background: TRICKS MRA is a technique that acquires multiple 
post-contrast high-resolution angiographic images with excellent 
temporal resolution. This is done by over sampling central k-space, 
which provides contrast resolution, and interpolating the peripheral 
data. TRICKS, therefore, unlike CEMRA, requires no bolus tracking 
and provides images of bolus transit over time allowing flow 
direction and differences of flow to be appreciated. These images 
are like three-dimensional digital subtraction angiograms and allow 
the appreciation of both arterial flow and venous drainage to be 
appreciated on the same sequence.
Clinical Findings/Procedure Details: the multiple applications of 
TRICKS are discussed with its relevance in diagnosis and planning prior to 
intervention and follow-up after intervention. Examples include vascular 
malformations, AV fistulae, uterine and testicular vein incompetence, 
subclavian steal syndrome, portal venous imaging.
Conclusion: TRICKS is a useful addition to the imaging arsenal of 
the interventional radiologist providing three dimensional real-time 
angiography that can be used to diagnose and plan procedures.

P-270
Segmental arterial mediolysis (SAM): multi-modality imaging 
findings

C. P. Chao, S. P. Kalva, T. G. Walker, B. M. Janne d‘Othee, S. R. 
Broadwell, S. T. Wicky; 
Section of Cardiovascular Imaging and Intervention, Massachusetts 
General Hospital, Boston, MA, United States.

Learning Objectives: to describe the pathophysiology, clinical and imaging 
findings, natural history and treatment of segmental arterial mediolysis 
(SAM) so as to facilitate prompt diagnosis and appropriate treatment.
Background: segmental arterial mediolysis is a rare non-inflammatory, non-
atherosclerotic vascular disease characterized pathologically by weakening 
of the arterial media. The manifestations are dependent upon the patient age 
group. The most common presentation is in the elderly, consisting of acute 
abdominal pain and/or syncope resulting from intra-abdominal hemorrhage, 
bowel or renal infarcts. Exceedingly rare cases of SAM have been reported in 
the coronary arteries of newborns and the cerebral arteries in young adults.
Clinical Findings/Procedure Details: we collected imaging and clinical 
data on patients with visceral segmental arterial mediolysis. Findings 
identified on ultrasound, angiography, CT and/or MR angiography 
include alternating stenosis and saccular or fusiform aneurysms, wall 
thickening, dissections, elongated and kinked vessels, and AV fistula 
formation. Differential diagnoses include fibromuscular dysplasia, 
polyarteritis nodosa and mycotic pseudoaneurysms. These may be 
distinguished by differing vascular involvement and laboratory data. The 
acute phase of SAM is associated with high mortality, but spontaneous 
resolution also occurs. Treatment is directed by the presentation; surgical 
reconstruction or percutaneous interventions with coil embolization, 
angioplasty and stent grafts are options in patients with end-organ 
ischemia. Inappropriate immunosuppression therapy should be avoided 
and continued monitoring with imaging is recommended in all patients.
Conclusion: SAM is a rare vascular disease that has characteristic clinical 
and imaging findings. Early recognition of SAM may facilitate prompt 
appropriate treatment and improved outcomes.

P-271
Variations of pulmonary venous drainage: clinical usefulness of 
MDCT

S. Choi, Y. Shim, C. Park; 
Department of Radiology, Gachon University Gil Medical Center, 
Incheon, Republic of Korea.

Learning Objectives: 1. To review normal anatomy and various 
patterns of pulmonary venous drainage to the left atrium. 2. To 
explain usefulness of MDCT and demonstrate MPR and three-
dimensional volume-rendering images to present the pulmonary 
venous anatomy and variations.
Background: there are substantial variations in pulmonary venous 
anatomy. Recently, the variations of pulmonary venous drainage could 
be an important source of ectopic atrial electrical activity. It is important 
to recognize anatomy of pulmonary veins in ablative therapies for cardiac 
arrhythmia and their follow-up. It is also important to know before the 
thoracic surgery to avoid perioperative bleeding.
Clinical Findings/Procedure Details: 1. Normal anatomy and 
classifications of pulmonary venous drainage: - Left pulmonary 
venous drainage pattern. - Right pulmonary venous drainage pattern. 
2. Clinical importance of variation of pulmonary venous drainage. 3. 
Image acquisition techniques using MDCT and post-processing. 4. 
Images of variations of pulmonary venous drainage: - MPR images. - 
Three-dimensional volume rendering images.
Conclusion: MDCT and three-dimensional volume rendering is a useful 
technique to demonstrate pulmonary venous anatomy and pitfalls.

P-272
Hybrid-repair of thoraco-abdominal or juxtarenal aneurysm: 
what the radiologist should know

T. Krauss1, T. Pfammatter1, M. Lachat2, B. Marincek1, T. Frauenfelder1;
1Institute of Diagnostic Radiology, University Hospital of Zurich, Zurich, 
Switzerland, 2Clinic for Cardiovascular Surgery, University Hospital of 
Zurich, Zurich, Switzerland.

Learning Objectives: 1. to depict CT-angiography findings relevant in 
intervention planning; 2. To know about the surgical procedure; 3. To 
show complications specific to hybrid aortic repair; 4. To outline future 
perspectives for preoperative planning.
Background: since its introduction 1996 by Volodos, endovascular 
aneurysm repair (EVAR) of the infrarenal and thoracic aorta has been 
shown to be a less invasive alternative to open surgery. Endovascular 
treatment of thoraco-abdominal aneurysms is quite more complex, and 
overall experience is limited and long-term results are missing.
Clinical Findings/Procedure Details: in patients with thoraco-
abdominal or juxtarenal aortic aneurysm, the hybrid technique with 
renovisceral debranching (extraanatomic bypasses enabling stent-graft 
deployment into the visceral portion of the aorta) followed by aortic 
stent graft placement is nowadays an accepted and frequently used 
therapeutic alternative to conventional open surgery. Based on our 
experience with these novel techniques in 58 patients, we illustrate 
procedure-specific CTA imaging features. A precise assessment of the 
vascular morphology in close cooperation with the vascular specialist is of 
utmost importance for preoperative planning and quantitative analyses. 
3D rendering allows proper anatomic analyses, influencing interventional 
strategies and resulting in a better outcome. Postinterventional follow-
up by CT-angiography is important for detection of endoleaks, growth of 
the aneurysm and patency of graft and bypasses. Future development of 
preoperative 3D-simulation techniques may facilitate surgical strategy.
Conclusion: CT-angiography and 3D rendering techniques are important for 
preoperative planning, influencing surgical strategies and decisions. Knowledge 
of surgical procedure is crucial to evaluate postoperative follow-up exams.
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P-273
What every radiologist should know on multi-detector 
row CT angiographic imaging of peripheral arterial bypass 
complications

M. Santoro, R. Iezzi, D. Giancristofaro, C. Di Felice, D. Pascali, A. R. 
Cotroneo; 
Department of Clinical Science and Bioimaging- Section of Radiology, 
University, Chieti, Italy.

Learning Objectives: 1. To illustrate the main types of bypass graft 
used to revascularize peripheral arteries. 2. To describe the optimal 
Multidetector CT Angiography (MDCTA) technique for the evaluation of 
peripheral arterial bypass. 3. To describe radiological findings of bypass 
complications on axial and reconstructed images.
Background: it is proved that CT is a powerful tool in evaluating lower 
extremity bypass grafts and their related complications. Grafts can be 
autologous, made up by saphenous veins, or synthetic, and can also be 
classified into two main types: inflow and outflow. Inflow grafts supply 
blood to the common femoral artery level, bypassing the distal aorta and 
iliac arteries disease. These grafts may start from the axillary artery, which 
is essential before defining the region that has to be scanned. Outflow 
grafts carry blood from the femoral artery level to the popliteal, tibial, or 
pedal arteries and are usually placed to treat femoral, popliteal, and/or 
tibial artery disease. The morbidity associated with surgical bypass may 
be due to early complications (related to technical procedure and poor 
run-off), late complications (intimal proliferation, atherosclerosis), and 
graft infection.
Clinical Findings/Procedure Details: this exhibit reviews the CT 
technique for obtaining optimal images in the evaluation of peripheral 
arteries bypass, the role of reconstructed images, and the complications 
leading to graft failure (stenosis, thrombosis, intimal iperplasia, 
anastomotic stenosis or pseudoaneurysms, infection).
Conclusion: MDCTA is a reliable tool to provide anatomic information 
about peripheral arteries bypass. It is also effective in the detection of 
early/late complications.

P-274
Anterior abdominal wall vasculature: anatomical review 
targeted in clinical relevance

A. Alonso-Burgos, D. Cano, I. Vivas, L. Diaz, A. Martinez-Cuesta, J. I. Bilbao; 
Radiology, Clinica Universitaria de Navarra, Pamplona, Spain.

Learning Objectives: 1) To show, using angio-CT and angiographic 
studies, the different vascular structures involved in the anterior 
abdominal wall. 2) To emphasise the clinical relevance with examples 
where the exact knowledge of this anatomy is the key point for the 
diagnosis and treatment strategy.
Background: the anterior abdominal wall is vascularized from 
a complex network that connects the subclavian artery with the 
external iliac artery. The main artery of anterior abdominal wall is 
the deep inferior epigastric artery that anastomoses with the deep 
superior epigastric artery. Superficial tissues are fee by the superficial 
inferior and superficial superior epigastric arteries. Anatomoses 
between these territories and the intercostal, iliac circunflex (deep 
and superficial) and lumbar arteries have been observed. Even the 
falciform artery contributes to the abdominal wall vascularization.
Clinical Findings/Procedure Details: anatomical review of the 
interested territory is performed in each case. Images from angio-
CT, angio-MR and conventional angiography are described and 
correlated. Therapeutic approach is discussed based on it.
Conclusion: the vascularization of the anterior abdominal wall 
originates from a complex network with a high and frequent 
number of variants. The exact knowledge of this vascular territory 
allows performing a precise diagnosis and to establish the correct 
therapeutical approach when it is involved.

P-275
MRI visualization of medical devices and vascular implants

A. Melzer1, E. Immel1, F. Gilbert2; 
1IMSaT, University Dundee, Dundee, United Kingdom, 2Radiology, 
University Aberdeen, Aberdeen, United Kingdom.

Learning Objectives: minimize or avoid the MRI artifacts and to 
improve the visibility of Nitinol based vascular implants such as stents, 
vena cava filter, heart valves and cardiac septal defect occluders by 
integration of the resonant circuits tuned to the Larmor frequency 
of the MRI.
Background: the MR imaging artifact of metals and shielding 
of vasclar implants prevents valid depiction of instent restenose, 
thrombosis, blood clots in vena cava filter and function of heart valve 
prosthesis.
Clinical Findings/Procedure Details: resonant circuits tuned to 
the Larmor frequency of ca. 64 MHz at 1.5 T MR were integrated 
into vascular implants. Occluder and vena cava filter were laser cut 
from Nitinol tube and resonance frequency of 64 Mhz became a 
fully biocompatible integral part. In ex vivo experiments, fresh blood 
coagulum and porcine aortic wall were placed in stents and VCF to 
simulate a thrombus and intimal hyperplasia. Freshly excised porcine 
heart valves have been integrated into a resonant stent frame All 
tests were performed in 0.9% NaCl-solution at 21°C in a test in the 
standard head coil. Fast-Field-Echo, MS, TR=100 ms, TE=6 ms, with 
low FA (10-20°) were used for the MR imaging. Signal intensity was 
increased of up to 4 times.
Conclusion: the results demonstrate that the use of a resonant 
structure on vascular implants can minimize or avoid the negative 
shielding effects of the structure of vascular implants. This technology 
enables direct MRI examination of implant function with MRI and 
facilitates MRI guided delivery.

Venous intervention
P-276
Retrieval, repositioning, unknotting, and stripping of 
intracardiac catheters and foreign bodies

J. Tisnado, D. J. Komorowski, M. K. Sydnor, D. A. Leung, J. Tisnado; 
Radiology/Interventional & Vascular, MCV Hospitals/VCU Medical 
Center, Richmond, VA, United States.

Purpose: intracardiac embolization of catheter fragments, iatrogenic, 
other foreign bodies (stents, bullets, IVC filters), intracardiac knot 
formation in catheters, malpositioning intracardiac catheters, thrombi 
and fibrin deposition in intracardiac catheters are serious complications 
of percutaneous catheterization techniques, associated with high 
morbidity and mortality.
Materials/Methods: we performed percutaneous retrieval of intracardiac 
catheters and iatrogenic foreign bodies (n=70), unknotting catheter 
knots (n=4), repositioning malpositioned catheters (n=36), and stripping 
catheters (n=20) in 125 adults and children. Interventional radiologic 
equipment (alone or combination): Dotter retrieval baskets, Amplatz and 
Curry retrieval loops, and other types of loops, deflecting wires, retrieval 
forceps, and different angiographic catheters.
Results: retrieval of catheter fragments and iatrogenic foreign bodies was 
successful in 66 patients. There were four failures: an IVC filter, a catheter, 
and a Wallstent lodged in the right atrium, and a bullet lodged in the 
right ventricle. Unknotting of catheters knots, repositioning of misplaced 
catheters, and stripping of catheters was successful in all patients. There 
were no major complications.
Conclusion: these interventional procedures are quick, safe, and effective to 
manage potentially serious complications of percutaneous catheterization. 
Dialysis and central catheters and ports are functional for longer periods. In 
many instances, a major operation to manage these problems, which may 
include open-heart surgery, is avoided.
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P-277
Efficacy of stents as initial treatment for superior cava vein 
syndrome (SCVS)

A. Talens1, S. Ferrer1, A. Batista1, L. García Ferrer1, D. Balaguer2, A. 
Blasco2; 
1Radiology, Consorcio Hospital General Universitario Valencia, Valencia, 
Spain, 2Oncology, Consorcio Hospital General Universitario Valencia, 
Valencia, Spain.

Learning Objectives: to evaluate the usefulness of percutaneous stent 
placement as initial treatment for SCVS of malignant origin.
Background: a retrospective analysis was made of the stents placed over 
10 years in 83 patients with SCVS: 42 oncological follow-up cases and 417 
patients with no known underlying neoplastic process.
Clinical Findings/Procedure Details: seventy-six males and 7 females 
(mean age 62.26 years, range 45-85) were treated. Causes of SCVS: lung 
tumor (75), lung metastases (4) and compression by adenopathies (4). 
The mean time elapsed from symptoms onset to treatment was 6.19 
days (range 1-30). A total of 112 stents were placed. A single stent proved 
sufficient in 57 patients (68.7%), 2 stents were needed in 23 (27.7%) and 3 
in 3 patients (3.6%). The technical success rate was 97.6%. The symptoms 
disappeared completely in 71 cases (86.6%) and partially in 11 (13.4%). One 
patient died after 24 hours due to pulmonary embolism. Complications: 
stent migration (3), epistaxis (1) and postpuncture inguinal hematoma (1). 
Fifty-six patients remained symptoms-free until the last control (primary 
permeability 67%), with a mean asymptomatic survival of 156 days. 
The syndrome relapsed in 15 cases (18%), with retreatment and repeat 
remission in 10 patients (secondary permeability 58.3%).
Conclusion: stent placement for SCVS of malignant origin is safe and 
effective, affording immediate symptoms relief with resolution of the 
venous obstruction. The technique allows staging of the background 
tumor process, facilitating improved oncological treatment and patient 
quality of life, and allowing rescue therapy based on the same procedure.

P-278
May-Thurner syndrome: imaging findings and endovascular 
treatment

L. Oguzkurt; 
Radiology, Baskent University, Adana Teaching and Medical Research 
Center, Yuregir, Adana, Turkey.

Learning Objectives: May-Thurner syndrome is formation of intimal 
spurs in the left common iliac vein caused by chronic compression 
of the overlying right common iliac artery. The syndrome can cause 
venous hypertension or deep vein thrombosis (DVT) in the left leg. 
Original definition of the syndrome is anatomical and histopathological. 
Radiological definition has not been established yet. This study aims to try 
to clarify the radiological definition, imaging findings and endovascular 
treatment of May-Thurner syndrome.
Background: patients with venous obstruction with or without DVT in 
the left leg were evaluated by ultrasonography, computed tomography, 
magnetic resonance imaging, pressure measurements, pelvic venography 
and rotational venography before or during endovascular treatment in 
the last 7 years.
Clinical Findings/Procedure Details: computed tomography and 
magnetic resonance imaging are very helpful to show the degree 
of compression of the left common iliac vein in many patients but 
have shortcomings in establishing the diagnosis of May-Thurner 
syndrome. Venography can show splaying of the vein and luminal 
irregularities secondary to compression. Pelvic rotational venography 
with 3-dimentional imaging best depicts the degree of compression in 
relation to the underlying anatomical structures.
Conclusion: diagnosis of May-Thurner syndrome has no established 
standards. Insignificant compressions of the left common iliac vein 
should not be regarded as May-Thurner syndrome. Cross sectional pelvic 
imaging before and rotational venography during the procedure are very 
helpful in the demonstration of significant compression. Stent placement 
is required to overcome changes secondary to chronic compression in 
the iliac vein during endovascular treatment.

P-279
Inferior vena cava (IVC) stenting for lower limb oedema in 
patients with malignancy: our institutional experience

E. DeLappe1, D. Ferguson2, C. O‘Riordan1, J. Ni Mhuircheartaigh1, K. 
Courtney2, G. O‘Sullivan1; 
1Dept of Radiology, University College Hospital Galway, Galway, Ireland, 
2University College Hospital Galway, Galway, Ireland.

Learning Objectives: to present our institutional experience with venous 
stenting to relieve congestive symptoms in patients with malignant IVC 
obstruction. We present our technique, outcome measures including 
technical success, symptom relief, duration of stent patency, complications, 
and patient survival and illustrate specific cases using imaging findings.
Background: malignant obstruction of the IVC is unfortunately a common 
condition occurring in advanced cancer patients. Clinical condition of 
such patients can be seriously compromised by severe venous congestion 
due to IVC compression resulting in ascites and lower limb, scrotum and 
anterior abdominal wall oedema and may lead to venous stasis ulceration. 
Metal stent placement in the IVC at the site of obstructive lesions has been 
employed as a means of symptomatic relief and improvement of quality 
of life for patients with advanced malignancy.
Clinical Findings/Procedure Details: all cases of stenting for malignant 
IVC occlusion performed at our tertiary care institution over a 3 year period 
were reviewed. All patients had intractable lower limb oedema due to 
unresectable malignancy unresponsive to chemotherapy or radiotherapy and 
all had radiological evidence of IVC obstruction based on CT and confirmed 
during venography. Post-procedure IVCograms were performed to confirm 
revascularisation and collateral disappearance. Follow-up was by colour 
Doppler ultrasound to confirm patency, and thereafter follow-up was clinical.
Conclusion: in patients with unresectable malignancy, treatment of 
malignant venous obstruction is aimed largely at palliation owing to the 
patient‘s short life expectancy. We demonstrate that IVC stenting can 
be used to provide a rapid effective method of symptom relief due to 
malignant IVC obstruction.

P-280
Temporary, optional and permanent filters in the prevention 
of pulmonary embolism: how to choose and implant the 
appropriate filter with proper indication

A. F. Le Blanche1, M. A. Sevestre2, J. Tchaoussoff3, J. M. Regimbeau4, 
J. N. Vallée1; 
1Radiology and Medical Imaging, Hôpital Nord, Amiens, France, 
2Angiology and Noninvasive Vascular Diagnosis, Hôpital Sud, Amiens, 
France, 3Anesthesiology and Intensive Care, Hôpital Nord, Amiens, France, 
4Digestive Surgery, Hôpital Nord, Amiens, France.

Learning Objectives: 1. To review resources of caval filtration in 9-12 Fr-
diameters. 2. Minimally invasive procedures are ultrasound-guided. 3. 
To choose a filter, permanent, temporary totally implanted, or optional - 
removable when therapeutical added value disappears - through parameters 
including patient age, life expectancy, access site and design. 4. To know the 
steps of placement/removal procedures and their potential hazards.
Background: occurrence or extension of pulmonary embolism (PE) 
associated with concomitant contraindication to anticoagulant therapy 
may threaten the patient’s life. Percutaneous placement of a caval filter then 
represents alternative for PE prevention.
Clinical Findings/Procedure Details: permanent filters have lateral 
stabilizers that position the filter parallel to long axis of the inferior vena 
cava (IVC). They are rarely used in the superior vena cava. The less invasive 
peripheral venous access is brachial, whereas the shortest insertion duration 
is commonly performed via internal jugular or femoral veins. Jugular access 
may be impaired because of neck arthritis, whereas femoral access should not 
be used in case of urinary or fecal incontinence. In younger patients referred 
from orthopedic or gynecological surgery units, temporary filters implanted 
under the platysma are safe. Optional filters allow mid-term or even long-
term filtration of the IVC and may be removed from circulation later than 2 
years. Their removal from the IVC is performed by dedicated sets.
Conclusion: regarding the guidelines for indications of caval filtration, the 
various filter types available are adapted to the particular clinical profiles of the 
patients.
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P-285
Low-invasive percutaneal management of posttraumatic pancreatitis

M. Mizandari; 
Radiology, Tbilisi State Medical University, Tbilisi, Georgia.

Symptomatic retroperitoneal 140 ml echogenic cystic mass was 
revealed in postnephrectomy and splenectomy case (blunt abdominal 
trauma). Percutaneal drainage under real-time combined ultrasound-
fluoroscopy control was performed. Drained mass connection with 
Virzung duct was documented on fistulography and spiral CT.

P-286
Percutaneal imaging guided management of abdominal 
infected cystic masses connected with large bowel

M. Mizandari; 
Radiology, Tbilisi State Medical University, Tbilisi, Georgia.

Purpose: the experience of Low-Invasive Percutaneal Drainage 
(LIPD) of infected abdominal masses connected with large bowel is 
described.
Materials/Methods: LIPD was performed to 3 patients. 2 of them 
underwent LIPD because of left side retroperitoneal abscess; one 
case postnephrectomy period, no previous surgery in the other case 
- infected sigmoid diverticulum. The third LIPD was performed to 
postcholecystectomy infected pancreatic pseudocyst. Patients were 
referred to imaging to find out the cause of manifested infection; 
the presence of connection with large bowel was unknown before 
LIPD. LIPD was performed under real-time combined ultrasound-
fluoroscopy guidance using guidewire technique. 10 and 12 CH 
diameter “Pig-Tail” catheters were used. The presence of large bowel 
fistula was documented on fluoroscopy and CT. Rinsing procedures 
using proteolythic enzyme injection was performed in all cases 
to achieve the adequate rinsing of septated masses with viscous 
content. As the gradual size reduction and content clean-up was 
achieved, sclerotheraphy with alcohol was used in order to stick 
together the bowel fistula walls what was documented by X-Ray 
contrast injection.
Results: positive result (recovery) was achieved in all cases.
Conclusion: LIPD is a safe, effective and cost-saving technique; 
it might be successfully used for the management of abdominal 
abscesses, complicated with bowel fistula. LIPD gives a chance to 
avoid surgery in this particular group of patients, which more likely is 
of a high risk for surgery.

P-287
Transjugular liver biopsy using ultrasound guidance in a patient 
with polycystic liver disease

Y. Golowa1, A. Jagannathan1, S. Wicky1, T. G. Walker2, B. Janne 
d‘Othee1; 
1Cardiovascular Imaging & Intervention, Massachusetts General 
Hospital, Boston, MA, United States, 2Massachusetts General Hospital, 
Boston, MA, United States.

A patient with polycystic liver disease presents for transjugular liver 
biopsy. Procedure is preformed under fluoroscopic guidance as 
routine. Ultrasound guidance is then used to avoid biopsy of a cyst 
and to avoid injury and hemorrhage into a cyst.

Case Reports
Abdominal and GI tract intervention
P-281
Stent-graft treatment for ruptured superior mesenteric artery 
pseudoaneurysm after pancreaticoduodenectomy

K. Suzuki, T. Komada, M. Matsushima, Y. Mori, T. Ota, S. Naganawa; 
Radiology, Nagoya University School of Medicine, Nagoya, Japan.

A 70-year-old woman who underwent pancreaticoduodenectomy 
had bleeding from superior mesenteric artery (SMA). To preserve 
the flow of the SMA, stent-graft was deployed on the SMA via the 
brachial artery. After the procedure, the pseudoaneurysm improved 
and the bleeding stopped.

P-282
Endovascular treatment of a giant multilobulated false 
aneurysm of splenic artery ruptured into the stomach in chronic 
pancreatitis

A. B. Faye1, M. Boualit2, G. Levy1, A. B. Marks-Brunel2, P. Cuingnet1, A. 
Boruchowicz2, P. Etessami1, A. Tyazi1, F. Dewavrin3; 
1Nord Pas de Calais, Valenciennes General Hospital,Radiology, 
Valenciennes, France, 2Nord Pas de Calais, Valenciennes General 
Hospital, Gastroenterology, Valenciennes, France, 3Nord Pas de Calais, 
Valenciennes General Hospital,Reanimation, Valenciennes, France.

We describe the endovascular procedure and site to be occluded to 
stop an upper gastrointestinal severe bleeding from a giant splenic 
artery false aneurysm located in a pancreatic pseudocyst and 
ruptured into the stomach by ability using coils and sponge.

P-283
A case of ruptured gastric varix with a left IVC treated 
successfully by BRTO

G. Tsuji, R. Yoshida, S. Koyama, J. Yoshigi; 
Ragiology, Yokosuka Kyousai Hospital, Yokosuka, Japan.

This is a first report: ruptured gastric varix with a left IVC treated 
successfully with BRTO. MDCT and MPR are very useful to decide on 
treatment strategy and vascular anatomy.

P-284
Superior mesenteric artery embolism treated with percutaneous 
mechanical thrombectomy

P. Popovič, D. Kuhelj, V. Salapura; 
Institute of Radiology, University Medical Centre Ljubljana, Ljubljana, 
Slovenia.

A 61-year-old man was admitted with a progressively worsening 
diffuse abdominal pain. Computed tomography angiography revealed 
occlusion of the proximal portion of the superior mesenteric artery. 
The patient was effectively treated with transaxillary percutaneous 
mechanical thrombectomy using the 6 Fr. Aspirex.



C  RSE

384 CIRSE
Annual Meeting and Postgraduate Course

P-293
Endovascular treatment of ruptured abdominal aortic aneurysm 
with aortocaval fistula

G. Guzzardi1, D. Lazzaro2, R. Fossaceca1, A. Musiani2, F. Bucci2, I. 
Divenuto1, D. Moniaci2, R. Cassatella2, M. Miramonti2, P. Brustia2; 
1Institute of Radiology, Ospedale Maggiore, Novara, Italy, 2Vascular 
Surgery, Ospedale Maggiore, Novara, Italy.

We report a rare case of ruptured abdominal aortic aneurysm with 
aortocaval fistula and inferior vena cava thrombosis successfully 
treated with a bifurcated endograft and the placement of a temporary 
caval filter.

P-294
Endovascular stent-graft repair of a symptomatic abdominal 
aortoiliac aneurysm with an aortocaval fistula: a challenge for 
endovascular management?

G. Juelg, M. Gschwendtner; 
Dept. of Radiology, Elisabethinen Hospital, Linz, Austria.

A patient was hospitalized with a symptomatic aortocaval fistula 
complicating an aortoiliac aneurysm. The aneurysm and the fistula 
were successfully treated with a bifurcated stent graft, and the caval 
compression was opened by stenting the VCI with a Wallstent.

P-295
Endovascular repair of ruptured aneurysms of the infrarenal 
abdominal aorta with PTFE endoprothesis: a two case report

P. Popovič, D. Kuhelj, V. Salapura; 
Institute of Radiology, University Medical Centre Ljubljana, Ljubljana, 
Slovenia.

Two cases of successful emergency endovascular repair of a ruptured 
infrarenal abdominal aortic aneurysm were presented. The Prostar XL 
closer device was successfully placed in both patients. The patients 
recovered well and no endoleak was observed during follow-up.

P-296
Embolization repair of traumatic abdominal aortic rupture with 
n-butyl-2-cyano-acrylate-emulsioned lipiodol (NBCA-EL)

M. Sawa, N. Kawai, I. Takasaka, H. Minamiguchi, H. Tanihata, M. Sato;
Wakayama Medical University, Wakayama, Japan.

A case of hemorrhagic shock with blunt abdominal aortic rupture 
underwent embolization with N-butyl-2-cyano-acrylate-emulsioned 
lipiodol (NBCA-EL). This treatment achieved immediate hemostasis 
and stabilization of vital signs. Infusion of NBCA -EL is feasible for 
aortic rupture of pseudoaneurysm with a narrow neck.

P-297
Ultrasound-guided percutaneous N-butyl-cyanoacrylate glue 
(NBCA) embolization to recanalised internal iliac artery in 
common iliac artery aneurysm

W. Chan, W. L. Poon, D. Cho, J. J. Wong; 
Department of Radiology, Tuen Mun Hospital, New Territories West 
Cluster, Hong Kong, Hong Kong.

An 80 year-old gentleman three years after fem-fem bypass and 
Talent aortouniiliac stent-graft was found with enlarging common 
iliac artery aneurysm due to recanalised internal iliac artery, managed 
with ultrasound-guided percutaneous NBCA embolization. His aortic 
aneurysm Type III endoleak repaired with second stent.

P-288
Malignant suprarenal tumour treated by supra-selective 
embolization: a case report

M. Palea1, B. Popa1, L. Gulie1, I. Lica2; 
1Radiology, Emergency Hospital Bucharest, Bucharest, Romania, 
2Surgical, Emergency Hospital Bucharest, Bucharest, Romania.

We report a case of a 50 year old female with malignant suprarenal 
hypervascular tumour who presented intratumoral hemorrhage. 
Every 3 months we performed supra-selective embolization of 
suprarenal artery. After 1 year, DSA-angiography showed a decrease 
of tumour vascularization.

Aortic stent graft
P-289
Endovascular aneurysm repair using an aortouniiliac device 
without femoro-femoral crossover

A. Chaudhuri, S. Neelankavil, S. R. Baker; 
Vascular Surgery, Sir Charles Gairdner Hospital, Perth, Australia.

A symptomatic AAA was excluded by aortouniiliac EVAR via a left 
femoral approach. The right common iliac artery was occluded, but 
was left alone to minimise procedure time. Right sided claudication 
symptoms improved with successful AAA exclusion at follow up.

P-290
Repair of aorto-oesophageal fistula secondary to a benign 
stricture

N. Mathias, S. Athreya, R. Edwards; 
Radiology, Gartnavel General Hospital, Glasgow, United Kingdom.

A 79 year male with previous oesophageal stent for benign stricture 
presented with acute massive haematemesis. CT angiogram 
confirmed the diagnosis of an aorto-oesophageal fistula. An 
emergency endovascular stent graft was placed in his thoracic aorta, 
successfully sealing the fistula.

P-291
Management of late type III b endoleak

F. Bucci1, N. Valerio2, B. Salvati1; 
1Surgical Sciences, University „La Sapienza“, Rome, Italy, 2Vascular 
Surgery, S. Joseph Hospital, Marseille, France.

Late type III b endoleak developed after endovascular abdominal 
aortic aneurysm repair successfully was treated by positioning of an 
aorto-monoiliac stent-graft, occlusion of the controlateral limb and 
femoro-femoral crossover Dacron bypass graft.

P-292
Stent strut perforation in thoracic aorta endovascular graft

U. Pua1, K. Tay2; 
1Tan Tock Seng Hospital, Singapore, Singapore, 2Singapore General 
Hospital, Singapore, Singapore.

A 20 year-old man with Cogan syndrome was successfully treated 
with a Talent endoprosthesis for a spontaneous thoracic aorta 
pseudoaneurysm. Five months post endovascular repair, he 
presented with acute stent strut perforation of the aorta at the 
proximal landing zone.
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Carotid artery imaging and intervention
P-303
Simultaneous stenting of internal carotid artery and coronary 
LM stem in a hemodynamically unstable patient

D. Sagic, Z. Antonic, B. Petrovic, S. Duvnjak, Z. Sajic, D. Vucinic, M. M. Stanisic; 
Radiology, Institute for Cardiovascular Disease Dedinje, Belgrade, Serbia.

Simultaneous endovascular interventions of carotid and coronary 
arteries do not count into routine procedures. Unprotected LM PCI for 
itself represents a high-risk procedure. We report a case of combined 
internal carotid artery and LM stenting in a hemodynamically 
unstable patient.

P-304 withdrawn

Embolotherapy
P-305
Microcoil embolization for the management of giant mediastinal 
bronchial artery aneurysm

I. H. Bae, S. Lee, K. Park; 
Diagnostic Radiology, Chungbuk National University, Cheongju, 
Republic of Korea.

We report a case of giant mediastinal bronchial atery aneurysm 
treated by microcoil embolization in a 72-year-old man who presented 
hemoptysis. Embolization of both the afferent and efferent bronchial 
arteries was performed via transfemoral approach.

P-306
Embolization of a giant pulmonary artery false aneurysm using 
an Amplatzer vascular plug

O. Pellerin, L. Bellmann, E. Marques, N. Benhachour, A. Raynaud, M. 
Sapoval; 
Cardio Vascular Radiology, HEGP, Paris, France.

We report a case of a patient treated for mediastinitis who presented 
with mycotic pseudoaneurysm of the right pulmonary artery 
responsible in catastrophic hemoptysis. Successful embolization 
was performed using a 16 mm Amplatzer Vascular Plug. Control CTA 
confirmed exclusion.

P-307
Management of a splenic artery aneurysm by embolisation 
using Onyx

A. Chaudhuri1, R. Green2, S. Nadkarni2; 
1Vascular Surgery, Sir Charles Gairdner Hospital, Perth, Australia, 
2Radiology, Sir Charles Gairdner Hospital, Perth, Australia.

A 2.4 cm splenic artery aneurysm in a 71-year-old male was successfully 
occluded using Onyx 34. Follow-up CT scans confirmed spleen 
viability. Onyx is useful where stent-graft deployment is difficult due 
to vessel tortuosity, precluding splenectomy with maintenance of 
cell-mediated immunity.

P-298
Hybrid procedure for an aneurysmal right-sided aortic arch with 
dilated Kommerell‘s diverticulum

T. Taniguchi, T. Okada, R. Sakamoto, H. Uezono, T. Hashimoto, T. 
Okada, N. Kusunoki, T. Higashino, S. Noma, A. Sano; 
Radiology, Tenri Hospital, Tenri, Japan.

We treated an aneurysmal right-sided aortic arch with dilated 
Kommerell‘s diverticulum by hybrid procedure. The first step was 
a surgical total arch replacement and second step was stent grafts 
replacement for dilated Kommerell‘s diverticulum.

P-299
Endovascular planning using endoscopic ultrasound for a 
patient with an endoleak after EVAR

J. Burrill, M. Dialynas, F. Gollub, M. Pelling, N. Cheshire, M. Hamady; 
St Mary‘s Hospital, London, United Kingdom.

A female patient had endovascular stenting for a leaking TAAA. Follow-
up CTA showed an endoleak of indeterminable type. Endoscopic 
ultrasound was able to clearly determine this as a type 3 endoleak and 
enabled successful endovascular planning and treatment.

Cardiac imaging
P-300
Left main coronary artery compression by dilated pulmonary 
trunk in a patient with atrial septal defect

A. Türkvatan, T. Cumhur, T. Ölçer; 
Radiology, Türkiye Yüksek İhtisas Hastanesi, Ankara, Turkey.

A 12-year-old girl with atrial septal defect and pulmonary 
hypertension who had left main coronary artery compression by 
dilated pulmonary trunk causing exertional chest pain diagnosed by 
MDCT angiography is presented.

P-301
Symptomatic lipoma of the interventricular septum detection by 
MDCT angiography

A. Türkvatan, T. Cumhur, T. Ölçer; 
Radiology, Türkiye Yüksek İhtisas Hastanesi, Ankara, Turkey.

A 23-year-old girl with lipoma in the left side of the interventricular 
septum who had syncope and exertional dyspnea, diagnosed by 
MDCT angiography, is presented.

P-302
Right-atrial and ventricular thrombosis in a patient with 
antiphospholipid-syndrome

N. Abanador1, J. Wolfertz1, W. Dinh1, R. Fueth1, L. Kamper2, H. Gülker1;
1Cardiology, HELIOS Klinikum Wuppertal, Wuppertal, Germany, 
2Diagnostical and Interventional Radiology, HELIOS Klinikum 
Wuppertal, Wuppertal, Germany.

We report a case of right-sided intracardiac thrombosis in a patient 
with so far unknown antiphospholipid syndrome. Echocardiography 
showed three different intracardiac masses. In the presented case the 
detected right-sided thrombosis was an indication for the underlying 
systemic disease.
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P-313
Percutaneous transcatheter embolization of hemangioma of the 
maxilla

V. Till, D. Andjelic, S. Covic, S. Idjuski, P. Avramov; 
Clinical Center of Vojvodina, Institute of Radiology, Novi Sad, Serbia.

A patient complained of cheek edema without regional lymph node 
enlargement. Hemangioma of the maxilla vascularized by descending 
palatine artery was shown on DSA. Percutaneous transcatheter 
embolization with “Bead Block’’ compressible microspheres 700-900 
µm (PVA) completely occluded the feeding artery.

P-314
Marginal artery bleeding: an unusual complication of 
percutaneous renal biopsy

H. Abdelsalam, G. Markose; 
Department of Radiology, Leicester Royal Infirmary, Leicester, United 
Kingdom.

A 61-year old male presented a post-percutaneous renal biopsy with 
dropped haemoglobin and hypotension. CT scanning showed a large 
intra-abdominal haematoma. Catheter angiography revealed a bleeding 
site from the wandering artery of Drummond that was coil embolised.

P-315
Successful treatment of splenic haemorrhage using 
percutaneous distal embolization

P. Popovič, M. Jeromel; 
Institute of Radiology, University Medical Centre Ljubljana, Ljubljana, 
Slovenia.

Distal splenic artery embolization is usually performed with 
microcoils or gelfoam. A case of a hockey player with blunt splenic 
trauma is presented. A successful selective distal splenic artery 
embolization with microspheres (Bead Block) was performed. A 
complete homeostasis was achieved.

P-316
Emergency endovascular embolization of traumatic splenic 
artery pseudoaneurysm with n-butyl cyanoacrylate

O. Temizoz, E. Unlu, H. Ozdemir, H. Genchellac, I. Serifoglu, N. Aylanc, 
M. K. Demir; 
Radiology, Trakya University, Edirne, Turkey.

A 42-year-old man presented with massive haemorrhage through 
drainage catheter after splenectomy due to blunt travma. 
Angiography performed as an emergency demonstrated splenic 
artery pseudoaneurysm. The pseudoaneurysm was embolized with 
N -butyl 2-cyanoacrylate.

P-317
Traumatic arterio-venous fistula of the hepatic artery and the 
portal vein: transcatheter embolisation

H. Abdelsalam, A. Bolia; 
Department of Radiology, Leicester Royal Infirmary, Leicester, United 
Kingdom.

A 31-year old male presented with melena following a stab injury. 
Catheter angiography revealed an occluded hepatic artery and 
a fistula between its proximal segment and the portal vein with 
contribution from left gastric artery branches. The fistula was 
successfully embolised

P-308
Percutaneous closure of subclavian artery following inadvertent 
dialysis line insertion

S. Athreya, N. Mathias, R. Edwards; 
Radiology, Gartnavel General Hospital, Glasgow, United Kingdom.

A 77 year patient had inadvertent dialysis line placement in the 
right subclavian artery. This was confirmed on CT scan. The arterial 
puncture site was balloon occluded and the percutaneous track 
leading up to it was embolised with gelfoam.

P-309
Glue embolisation of persistent reperfusion endoleak after 
thoracic EVAR

S. Athreya, N. Mathias, R. Edwards; 
Radiology, Gartnavel general Hospital, Glasgow, United Kingdom.

A 76 year male who had thoracic EVAR in 2002 showed persistent 
reperfusion endoleak on 5 year follow up despite amplatzer plug to 
the left subclavian artery. Histoacryl glue was used in the peri- graft 
space to treat the reperfusion endoleak.

P-310
Suprascapular artery aneurysm embolization using Onyx

F. Bucci1, R. Capoano1, F. Salvatori2, G. Lacroce1, E. Zardi1, A. 
Amoroso3; 
1Surgical Sciences, University „La Sapienza“ of Rome, Rome, Italy, 
2Interventional Radiology, University „La Sapienza“ of Rome, Rome, Italy, 
3Clinical Medicine, University „La Sapienza“ of Rome, Rome, Italy.

A rare case of symptomatic aneurysm of suprascapular artery with 
anomalous origin which underwent successful embolization with 
ethylene-vinyl alcohol polymer. This report demonstrates the 
efficacy and applicability of Onyx for treatment of aneurysms of small 
branches of the subclavian artery.

P-311
Pulmonary sequestration treated by gelfoam and coil 
embolization with a 2-year follow-up

J.H. Kim, J.E Kim; 
Radiology, Gacheon University, Gil Medical School, Incheon, Republic of Korea.

We report a case of a 12-year-old girl who underwent embolization 
of an aberrant systemic artery of the horseshoe lung. During a 2-year 
follow-up, she had no complaint. In such patients, embolization 
could be an alternative choice of treatment.

P-312
Two cases of abdominal wall metastasis of hepatocellular 
carcinoma treated effectively by transcatheter arterial 
embolization

H. Matsui; 
Radiology, Osaka City University, Osaka, Japan.

Abdominal wall metastasis of hepatocellular carcinoma is very rare. 
We report two cases of abdominal wall metastasis of hepatocellular 
carcinoma effectively treated by transcatheter arterial embolization.
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P-322
Y radioembolization-induced hepatitis B virus reactivation: a 

case report

K. J. Nelson1, R. K. Martin1, Y. Kono1, W. L. Read2, S. C. Rose1; 
1Radiology, University of California San Diego, San Diego, CA, United 
States, 2Hematology/Oncology, University of California San Diego, San 
Diego, CA, United States.

A 52 year-old woman with hepatitis B virus and intrahepatic 
cholangiocarcinoma refractory to chemotherapy underwent 90Y 
radioembolization. Jaundice developed and viral loads increased 
from 2310 to 1,460,000. Patients with hepatitis B virus who undergo 
90Y radioembolization need antiviral prophylaxis.

P-323
Successful liver transplantation following embozene particles 
embolization after standard chemoembolization failure

B. Damascelli, C. Morosi; Radiology, 
Istituto Nazionale Tumori, Milan, Italy.

Early detected HCC during waiting time for liver transplantation 
received two chemoembolization sessions with adriblastin-lipiodol 
resulting in disease progress. Super selective embolization with 
embozene microspheres reached complete necrosis of the tumor 
without collateral damages as histology showed.

P-324
Embolisation of hemorrhagic cystitis

J. P. Ti, M. Lee; 
Radiology, Beaumont Hospital, Dublin, Ireland.

An elderly female presented with recurrent painless gross hematuria 
requiring transfusion. She is 5 years post endoscopic resection and 
radiotherapy of bladder TCC. The right vesical artery and left internal 
iliac arteries were successfully embolised with micro and macro coils, 
respectively.

P-325
Popliteal artery pseudoaneurysm following total knee 
replacement successfully treated with percutaneous thrombin 
injection

M. J. Nicholls, C. A. Kingston, A. M. B. Bowker; 
Radiology, York District Hospital, York, United Kingdom.

A 78 year old man suddenly developed a large calf haematoma 
two months following total knee replacement whilst on Warfarin 
for post-operative DVT. Ultrasound and angiography revealed two 
popliteal artery pseudoaneurysms behind the prosthesis which were 
successfully treated percutaneously.

P-326
New approach of complete embolization of a large rapid flow 
oropharyngeal AVM

S. E. M. Hegab; 
Radiodiagnosis and Intervention Radiology, Alexandria University, 
Egypt, Alexandria, Egypt.

Complete embolization of a large oropharyngeal high flow AVM was 
achieved using sandwich technique composed of gel foam torpido 
and microspheres, after failure of embolization with either particles 
or Histoacryl due to early venous return.

P-318
Tungsten-coils: where have they gone? re-embolization 
with platinum-coils of pulmonary AVF in a case of hereditary 
hemorrhagic teleangectasia

A. Nicolini1, S. Crespi1, L. Martinetti1, F. Minonzio2, P. Bonara2; 
1Radiology, Fondazione IRCCS Ospedale Maggiore Policlinico, 
Mangiagalli e Regina Elena, Milan, Italy, 2Medicine, Fondazione IRCCS 
Ospedale Maggiore Policlinico, Mangiagalli e Regina Elena, Milan, Italy.

Woman with pleural effusion, frequent epistaxis, menometrorrhagia. 
CT scan showed bilateral pulmonary AVF, embolized with tungsten-
coils. 12 years of clinical-radiologic follow-up. Rehospitalization 
for dyspnoea and cerebral abscess: clinical-molecular diagnosis 
of hereditary hemorrhagic telangiectasia. Platinum-coils re-
embolization of pulmonary AVF was needed as the tungsten-coils 
vanished.

P-319
Hepatopulmonary shunt reduction using TACE to permit Y 
radioembolization

S. C. Rose, C. K. Hoh; 
Radiology, UCSD Medical Center, San Diego, CA, United States.

Two women with bulky melanoma metastases had excessive 
hepatopulmonary shunts (HPS) of 30 and 26%, respectively. Each 
underwent TACE procedures that reduced HPS to 10 and 18%, 
respectively, thus permitting 90Y radioembolization. Liver disease 
was controlled with minimal pulmonary sequellae.

P-320
Successful endovascular treatment of a spontaneous external 
carotid artery to internal jugular vein fistula by embolisation 
with the Amplatzer vascular plug II

A. Romsauerova1, R. Bhat1, A. Howd2, K. McBride3; 
1Radiology, Ninewells Hospital,Dundee, Dundee, United Kingdom, 
2Surgery, Queen Margaret Hospital, Dunfermline, United Kingdom, 
3Radiology, Queen Margaret Hospital, Dunfermline, United Kingdom.

A young patient with a pulsatile mass in the left side of his neck had 
a fistula between the external carotid artery and internal jugular 
vein. The ECA was embolised distally with a coil proximally with a 
amplatzer vascular plug successfully.

P-321
Embolisation of uterine AV malformation in a didelphic uterus

S. Liong, J. Tuck; 
Department of Radiology, University Hospital of South Manchester, 
Manchester, United Kingdom.

A case of embolisation of traumatic uterine AV malformation 20 to 
manual evacuation of aborted pregnancy in left uterine cavity of a 
uterus didelphus is described with particular reference to diagnosis, 
angiographic findings and embolisation technique.
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P-331
Treatment by endovascular transarterial coil embolization for 
severe intrahepatic arteriovenous malformation with heart 
failure

Y. Tamura, O. Ikeda, Y. Nakasone, Y. Yamashita; 
Diagnostic Radiology, Kumamoto University Hospital, Kumamoto, Japan.

We report a case of 63 year-old man with high-output intrahepatic 
arteriovenous malformation onset with cardiac failure. Embolization 
using 67 microcoils caused severe hepatic and renal failures 1 month 
after procedure. Living-donor liver transplantation had provided 
good clinical outcome.

P-332
Use of a pull-through technique at the time of port-catheter 
implantation in case of celiac artery stenosis

O. Ikeda, Y. Tamura, Y. Nakasone, Y. Yamashita; 
Diagnostic Radiology, Kumamoto University Graduate School of Medical 
and Pharmaceutical Sciences, Kumamoto, Japan.

A 79 year-old man with a celiac artery that was too narrow through 
which to advance a catheter to hepatic artery, a port-catheter system 
for hepatic arterial infusion chemotherapy was implanted with the 
use of a pull-through technique.

P-333
Complete response of venoplasty for hepatic failure by hepatic 
venous stenosis after living donor liver transplantation

Y. Nakanone, O. Ikeda, Y. Tamura, Y. Yamashita; 
Diagnostic Radiology, Kumamoto University Graduate School of Medical 
and Pharmaceutical Sciences, Kumamoto, Japan.

We report a case of a 5 year-old female with hepatic failure by hepatic 
venous stenosis after living donor liver transplantation. Just after 
venoplasty was performed, the pressure gradient disappeared and 
subsequently clinical finding was improved.

P-334
Rare complication of migrated biliary nitinol PTFE stent: 
perforation of ileum

R. Yoshida; 
Radiology, Yokosuka Kyosai Hospital, Yokosuka, Japan.

A patient with common bile duct strictures, in whom were placed 
two nitinol PTFE stents, had abdominal pain. On abdominal MDCT, 
the migrated stents were in the rectum and free air was near the wall-
thickened ileum. An emergency operation was performed and ileal 
perforation was confirmed.

P-327
The treatment of a pulmonary sequestration in an adult using 
Amplatzer occluder

B. Gumus; 
Radiology, İstanbul Başkent University Hospital, İstanbul, Turkey.

Large aberrant artery from thoracic aorta to a sequestration of left 
lower lobe of the lung was occluded using three Amplatzer occluder 
devices. It is the first case reporting the use of Amplatzer occluder in 
pulmonary sequestration of an adult.

Fibroids intervention
P-328
Preoperative uterine artery embolization for hemorrhage 
control in massive uterine fibroids: experience in 3 cases

T. M. Carr, III, A. H. Matsumoto; 
Department of Radiology, University of Virginia, Charlottesville, VA, 
United States.

Uterine artery embolization (UAE) is an accepted non-surgical 
technique for the treatment of fibroid disease. We describe 3 cases in 
which UAE was performed preoperatively for patients with massive 
(>12 cm) and/or complicated fibroids for control of anticipated 
intraoperative blood loss.

Genitourinary intervention
P-329
Direct CT pyelography in cases of pyelo-ureteric obstruction to 
plan stent intervention

C. K. L. Cook1, J. Harding2, K. Balasubramaniam2; 
1Radiology, Weston General Hospital, Weston-super-Mare, United 
Kingdom, 2Radiology, Weston General Hospital and Bristol Royal 
Infirmary, Weston-super-Mare, United Kingdom.

We describe antegrade ureteric stenting for pelvi-ureteric junction 
obstruction (PUJO) in a patient with single kidney, myocardial 
infarction and deteriorating renal function. To localise the PUJ for 
stenting, contrast was injected into a nephrostomy and CT and multi-
planar-reformats were performed.

Hepato-biliary intervention
P-330
Peri-procedural onset alcohol toxicity and pancreatitis following 
conventional percutaneous ethanol ablation of a hepatocellular 
carcinoma lesion

K. R. Burton; 
Radiology, McMaster University, Hamilton, ON, Canada.

Percutaneous ethanol injection was used to ablate 3 hepatocellular 
carcinoma lesions. Post-procedure, the patient appeared intoxicated, 
experienced acute epigastric pain that radiated posteriorly, became 
acidotic, was tachypnic, febrile, and hypotensive. Serum amylase 
levels were greatly elevated within 8 hours.
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P-339
Cerebral air embolism complicating CT-guided needle biopsy of 
the lung

T. Kau1, E. Rabitsch1, S. M. Habernig1, B. Jeschofnig1, R. Veszy2, H. 
Kohlfürst3, K. A. Hausegger1; 
1Institute of Diagnostic and Interventional Radiology, Federal Hospital 
of Klagenfurt, Klagenfurt, Austria, 2Department of Pneumology, Federal 
Hospital of Klagenfurt, Klagenfurt, Austria, 3Department of Neurology, 
Federal Hospital of Klagenfurt, Klagenfurt, Austria.

During CT-guided needle biopsy of a PET/CT positive pulmonary 
lesion, the patient started to cough and became unresponsive. 
Post interventional CT revealed air bubbles in cerebral arteries and 
MRI confirmed acute infarctions. Hyperbaric oxygen therapy was 
performed to minimize neurological deficits.

P-340
Endovascular catheter untying: a new technique

M. E. Deacon-Casey1, J. Matteo1, S. Ramey2; 
1Radiology, University of Florida, Jacksonville, FL, United States, 
2Radiology, Bay Medical Center, Panama City, FL, United States.

Inadvertent indwelling vascular catheter knots are an uncommon 
encounter which can lead to serious complications, such as: thrombus 
formation, intimal damage and surgical cut-down for removal. We 
developed a successful technique to intraluminally untie a catheter 
knot using angioplasty.

P-341
Percutaneous mechanical thrombectomy for the treatment of 
acute massive pulmonary embolism: case report

P. Popovič, K. Dimitrij, V. Salapura; 
Institute of Radiology, University Medical Centre Ljubljana, Ljubljana, 
Slovenia.

A 51-year-old woman with massive pulmonary embolism and 
contraindications to thrombolytic therapy was treated with 
percutaneous mechanical thrombectomy using the 11 Fr. Aspirex. 
The patient made a full recovery from the acute episode and was 
discharged home on heparin.

P-342
Post-pancreatitic aneurysm with arterioportal fistulation: 
successful stentgraft occlusion

S. Krishan1, J. Pine2, J. D. Hayden2, S. McPherson1; 
1Radiology, Leeds Teaching Hospital NHS Trust, Leeds, United Kingdom, 
2Surgery, Leeds Teaching Hospital NHS Trust, Leeds, United Kingdom.

Extrahepatic arterioportal fistulas are rare. A 6 cm post-pancreatitic 
pseudoaneurysm of gastroduedenal artery (GDA) fistulated into 
superior mesenteric vein. The defect in the GDA was occluded 
endovascularly with a stent -graft with aneurysm thrombosis and 
branch vessel preservation (1 year follow-up).

P-335
Hybrid technology for bile outflow restoration after extensive 
surgical resection of early-stage hepatocellular carcinoma (also 
by duodenum cancer and pancreas head cancer)

B. Dolgushin1, A. Nechipai2, M. V. Avaliani3, I. Stilidi4, V. Cherkasov5; 
1Department of Radiology, Blokhin Oncology Center, Moscow, Russian 
Federation, 2Department of Endoscopy # 2, Blokhin Oncology Center, 
Moscow, Russian Federation, 3Lab. New Device for Endovascular 
Surgery, Bakoulev Center for CardioVascular Surgery, Moscow, Russian 
Federation, 4Department of Abdomen Surgery, Blokhin Oncology 
Center, Moscow, Russian Federation, 5Department of Radiology, Blokhin 
Oncology Center, Moscow, Russian Federation.

There are three cases of jaundice following iatrogenic injury. 
Attempts of transhepatic endoprosteses were unsuccessful. We 
used transhepatic insertion of one magnet into the bile duct under 
fluoroscopy and a second magnet into the adjoining part of jejunum 
endoscopically.

P-336
Cutting balloon papillotomy

L. Oguzkurt, F. Tercan, U. Ozkan; 
Radiology, Baskent University, Adana Teaching and Medical Research 
Center, Yuregir, Adana, Turkey.

Cutting balloon was used to dilate the papilla in a patient with 
biliary obstruction secondary to multiple choledochal stones. Saline 
injection pushed all the stones into the small intestine. Cutting 
balloon can be a good alternative for endoscopic papillotomy.

Neuro intervention
P-337
Successful treatment of middle cerebral artery occlusion 20 
hours after onset of symptoms based on CTP penumbra imaging

G. J. Lycklama à Nijeholt, L. Cobben, B. Van der Kallen, J. Boiten; 
Radiology, MCH Westeinde, Den Haag, Netherlands.

After failed intravenous treatment of an occluded left middle 
cerebral artery in a 46 year old man, mechanical thrombectomy was 
performed 20 hours after start of symptoms because CT perfusion 
still showed a large viable penumbra. The outcome was excellent.

Others
P-338
Percutaneous interventional management during inadvertent 
CT-guided biopsy of an intrapulmonary pulmonary artery 
catheter-associated pseudoaneurysm

M. C. Freund, P. Waldenberger, W. R. Jaschke; 
Dept. of Radiology, Medical University Innsbruck, Innsbruck, Austria.

CT-guided puncture of intrapulmonary pseudoaneurysm was 
performed for evaluation of an enlarging solitary nodule. Biopsy was 
not performed due to bleeding from coaxial needle after removal 
of the stylet; instead, the needle was removed uneventfully during 
injection of histoacryl-lipiodol mixture without hemorrhage.
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P-348
Angio-seal closure of the common femoral artery lumen 
resulting in critical limb ischemia: a lesson

H. Abdelsalam, G. Fishwick, G. Markose; 
Department of Radiology, Leicester Royal Infirmary, Leicester, United 
Kingdom.

A 47-year old female complained of severe pain in the right leg 
following renal angioplasty with deployment of an angio-seal in the 
right common femoral artery. Open thrombectomy revealed an angio-
seal anchored to posterior plaque pulling it to occlude the lumen.

P-349
Retrogradely perfused common iliac aneurysm: treatment with 
external to internal iliac stent graft

M. J. Nicholls, S. McPherson; 
Radiology, Leeds General Infirmary, Leeds Teaching Hospitals NHS Trust, 
Leeds, United Kingdom.

Following complicated aortic aneurysm surgery, complete left iliac 
occlusion resulted in buttock claudication. A retrogradely perfused 
right common iliac aneurysm expanded. Exclusion was by internal 
to external iliac stent-graft (SG). No deterioration in claudication 
occurred with medium-term SG patency.

P-350
Adolescent external iliac artery trauma: recurrent aneurysmal 
dilatation of an ilio-femoral saphenous vein graft treated by 
stent-grafting

J. Lenton1, J. Davies2, S. Homer-Vaniasinkam2, S. McPherson1;  
1Department of Vascular Radiology, Leeds General Infirmary, Leeds, United 
Kingdom, 2Department of Vascular Surgery, Leeds General Infirmary, Leeds, 
United Kingdom.

Following an injury to the external iliac artery, an adolescent male 
required emergency surgical revascularisation. The primary reversed 
saphenous vein graft and a subsequent revision graft both became 
aneurysmal. The second graft aneurysm was successfully excluded 
by endovascular stent-grafts.

P-351
Severe inflammation response after implantation of Viabahn in 
superficial femoral artery (SFA)

A. I. Pityk1, V. A. Prasol2, R. V. Artamonov2; 
1Interventional Radiology, Institute of General and Urgent Surgery of 
Academy of Medical Sciences of Ukraine, Kharkiv, Ukraine, 2Vascular 
Surgery, Institute of General and Urgent Surgery of Academy of Medical 
Sciences of Ukraine, Kharkiv, Ukraine.

Stent-graft Viabahn was implanted in the SFA of a man with critical 
limb ischemia. After stenting, patient had temperature 39.8° and 
severe pain in the thigh. Duplex US revealed hypoechogenic 
perivascular rim around stent-graft. After antiinflammatory therapy, 
symptoms of fever were eliminated.

Pediatric IR
P-343
How low can you go? Vena cava filter insertion in a very young 
child with one year follow-up

D. Sudheendra, K. Baskin; 
Radiology, Children‘s Hospital of Pittsburgh, Pittsburgh, PA, United States.

A caval filter was successfully inserted and removed after 34 days 
in a 33-month-old trauma patient. One year later, the cava is tightly 
stenotic without clinical sequela. This is the first reported filter 
complication in a very young child.

Peripheral PTA and vascular stents
P-344
Balloon angioplasty of both subclavian arteries in a patient with 
Takayassu arteritis

A. A. Elsayed, R. Harries; 
Radiology, Diana Princess of Wales Hospital, Grimsby, United Kingdom.

We describe balloon angioplasty procedure for occluded and severely 
stenotic subclavian arteries in a patient with takayassu arteritis. 
Clinical and Imaging findings before and after the procedure will be 
discussed together with review of the literature.

P-345
Isolated profundaplasty to salvage critically ischaemic below 
knee amputation stump

R. Dey, P. Scott; 
Radiology, Hull Royal Infirmary, Hull, United Kingdom.

A bilateral below knee amputee developed a non-healing ulcer 
of the right stump. The distal SFA was occluded, with poor stump 
collateralisation and the proximal profunda severely diseased. 
Isolated PFA angioplasty resulted in satisfactory healing of the stump 
ulcer.

P-346
Endovascular management of critical ischemia of the head

A. Chaudhuri1, P. Jha1, P. A. Gaines2; 
1Vascular Surgery, Norfolk & Norwich University Hospital NHS Trust, 
Norwich, United Kingdom, 2Sheffield Vascular Institute, Northern 
General Hospital, Sheffield, United Kingdom.

A 51-year-old male presented with rest pain of the head and cranial 
ulceration. Aortic arch outflow was only via the left common carotid 
artery. Successful left subclavian and axillary artery stenting cured 
the rest pain and stabilised the ulcer.

P-347
Successful angioplasty of a common femoral artery occlusion 
caused by the angio-seal

M. Nango, Y. Sakai, M. Ichiki, H. Chyo, K. Nakamura, Y. Inoue; 
Department of Radiology, Osaka City University Graduate School Of 
Medicine, Osaka, Japan.

We report the successful angioplasty of an acute arterial occlusion 
after the use of angio-seal of a common femoral arterial puncture 
about 3 weeks earlier.
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P-356
Malignant hypertension resolving with endovascular therapy of 
occluded renal artery secondary to acute thrombosis

E. J. Gandras, C. R. Greben, H. Boriskin; 
Radiology - Interventional, North Shore University Hospital-Manhasset, 
Manhasset, NY, United States.

We present an unusual case of a patient with a hypercoagulable 
state who developed thrombosis of an ostial renal artery stenosis 
with distal embolization and infarction. Successful thrombolysis, 
angioplasty and stenting resulted in renal salvage with resolution of 
malignant hypertension.

TIPS and portal vein intervention
P-357
Subacute portal and superior mesenteric vein thrombosis: 
treatment with percutaneous transhepatic portal vein 
thrombolysis and TIPS - a case report

C. Vergadis1, E. Brountzos1, P. Tsirigotis2, V. Nikolaou1, N. Ptohis1, J. 
Dervenoulas2, A. Gouliamos1; 
12nd Department of Radiology, University Of Athens Attikon Hospital, 
Chaidari Athens, Greece, 2Haematology Unit, University Of Athens 
Attikon Hospital, Chaidari Athens, Greece.

We report a case of a 50 year old male patient with idiopathic 
thrombocytosis presenting with acute abdominal pain caused 
by complete portal and superior mesenteric vein thrombosis. 
Transcatheter thrombolysis supported with TIPS resulted in full 
recovery.

P-358
Transjugular intrahepatic portosystemic shunt: elective 
management of acute bleeding varices in a pregnant woman

A. Cappelli, C. Mosconi, E. Giampalma, M. Renzulli, R. Golfieri; 
Azienda Ospedaliero-Universitaria di Bologna - Policlinico S.Orsola-
Malpighi, Unità Operativa Radiologia Albertoni, Bologna, Italy.

Learning Objectives: transjugular Intrahepatic Portosystemic 
Shunt (TIPS) is used to manage multiple complications of portal 
hypertension. The actively bleeding gastroesophageal varices 
unresponsive to endoscopic ligation or medical treatment and 
the haemorrhagic recurrences represent an emergency for TIPS 
treatment. Data are still missing in pregnant cirrhotic women when 
bleeding is not arrested endoscopically.
Background: to the best of our knowledge, we describe the first 
reported case of treatment at 14th week of pregnancy of acute 
bleeding in a young woman with primary sclerosing cholangitis.
Clinical Findings/Procedure Details: we describe a case of a 
pregnant woman at 14th week of gestation who underwent TIPS 
procedure to control acutely bleeding varices. The fetal radiation 
exposure was minimized and exactly quantified before the procedure 
by an initial physics evaluation performed to measure the entrance 
skin dose (ESD). The total time of fluoroscopy was 21 minutes, the 
measured ESD was 161.0 mGy and the corresponding measured 
fetal dose was 2.1 mGy. The absorbed dose in the fetus was 1.5 mGy. 
We discuss not only the procedure details but also the implications 
correlated to the fetal dose exposition and the conditions which did 
not require the therapeutic abortion.
Conclusion: TIPS procedure is not generally controindicated during 
pregnancy and may be considered a safe therapeutic option after an 
accurate estimation of the fetal radiation exposure.

Renal artery intervention
P-352
Pressure resistant transplant renal artery stenosis causing graft 
failure treated by cutting balloon angioplasty with complete 
graft function recovery

J. H. Peregrin1, M. Bürgelová2; 
1Dept of Diagnostic and Interventional Radiology, Institute for 
Clinical and Experimental Medicine, Prague, Czech Republic, 2Dept of 
Nephrology, Institute for Clinical and Experimental Medicine, Prague, 
Czech Republic.

Male, 37 YO. Kidney transplantation, graft artery stenosis was 
successfully dilated with good clinical result. Six years later, restenosis 
developed not responding to angioplasty. Graft function failed, and 
patient was on dialysis. Cutting balloon angioplasty was performed 
with complete graft function recovery.

P-353
Successful percutaneous aspiration of acute embolic occlusion 
of the right renal artery (RRA)

E. M. Carvalho, L. Bellmann, O. Pellerin, A. Raynaud, M. Sapoval; 
Radiologie Cardio-Vasculaire, Hôpital Européen Georges Pompidou, 
Paris, France.

A 45 year old female patient was referred for acute embolic 
occlusion of the right renal artery (RRA) following PTCA for acute 
MI. Percutaneous manual aspiration with a long sheath successfully 
reopened the RRA with a favorable clinical outcome.

P-354
Renal artery pseudoaneurysm rupture in a polyarteritis nodosa 
patient treated with coil embolization

K. Güven, I. Rozanes, A. Ucar, E. Terzibasioglu, B. Bakır; 
Radiology, İstanbul University İstanbul Faculty of Medicine, İstanbul, 
Turkey.

The life threatening bleeding due to the renal artery pseudoaneurysm 
rupture in a patient with polyarteritis nodosa (PAN) was successfully 
treated with coil embolization. Although pseudoaneurysms are seen 
in PAN, rupture and treatment with embolization are rare.

P-355
Ruptured renal artery aneurysm: successful endovascular 
therapy with emergent stent-graft placement

E. J. Gandras, C. R. Greben, D. Fitzpatrick; 
Radiology - Interventional, North Shore University Hospital-Manhasset, 
Manhasset, NY, United States.

We describe the angiographic findings and successful endovascular 
therapy of a 5 cm ruptured renal artery aneurysm using stent-grafts. 
Exclusion of an acutely ruptured renal artery aneurysm with stent-
graft placement is technically feasible and potentially life-sparing in 
the emergent setting.
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P-362
Onyx liquid embolization allows extensive occlusion of varices 
rebleeding after transjugular intrahepatic portosystemic shunts

Y. S. Golowa1, J. C. Pryor2, S. Wicky1, T. G. Walker1, B. Janne d‘Othee1; 
1Radiology, Massachusetts General Hospital - Harvard Medical School, 
Boston, MA, United States, 2Surgery, Massachusetts General Hospital - 
Harvard Medical School, Boston, MA, United States.

Recurrent esogastric bleeding one month after transjugular intrahepatic 
portosystemic shunt, during which coil embolization of coronary vein 
varix had been technically unfeasible. Embolization with Onyx (ev3, 
Irvine, CA) allowed long variceal occlusion (proximal and distal). Patient 
remains without rebleeding thereafter.

P-363
Transsubclavian intrahepatic portosystemic shunt placement

S. G. Contractor, A. Merkulov, R. Pawar; 
UMDNJ-New Jersey Med. School, Newark, United States.

A 64 year male was referred for TIPS for refractory ascites and 
umbilical hernia. Both IJV thrombosed, and TIPS from right subclavian 
vein performed. Challenges encountered include difficulty passing 
Rosch-Uchida set and turning needle anterior to access right portal 
from right hepatic vein.

Tumor Ablation
P-364
Haematoma of psoatic region as an early complication of 
combined selective transcatheter arterial embolisation and 
percutaneous radiofrequency ablation of large renal tumor

P. Hoffmann1, P. Dvorak1, P. Navratil2, M. Lojik1; 
1Radiology, University Hospital Hradec Kralove, Hradec Kralove, Czech 
Republic, 2Urology, University Hospital Hradec Kralove, Hradec Kralove, 
Czech Republic.

A 6.5 cm renal tumor was selectively embolised using Histoacryl/
Lipiodol and, 24 hours later, percutaneous CT-guided radiofrequency 
ablation was performed. After 5 weeks, large haematoma of psoas 
region was observed. No interventional treatment was needed.

P-365
A case of procedure-related death after radiofrequency (RF) 
ablation of lung cancer

T. Okuma, T. Matsuoka, S. Hamamoto, K. Nakamura, Y. Inoue; 
Radiology, Osaka City University, Osaka, Japan.

A 66-year-old-man with a history of pulmonary fibrosis suffered 
a pneumothorax after RF ablation. He was treated with chest tube 
drainage and pleurodesis; however, the air leak persisted, and he 
died on post-day 9 as a result of respiratory failure.

P-359
A case report of percutaneous transhepatic porto-caval shunt 
creation

M. Honda1, T. Hashimoto1, T. Baba2, N. Seino1, T. Hashizume1, T. 
Gokan1, T. Kitanosono3; 
1Department of Radiology, Showa University Hospital, Tokyo, Japan, 
2Department of Internal Medicine, Showa University Hospital, Tokyo, 
Japan, 3Department of Radiology, University of Rochester Medical 
Center, Rochester, NY, United States.

Percutaneous transhepatic porto-caval shunt was created successfully 
on a 46-year-old male with ESLD to salvage a failed TIPS attempt 
because of unfavorable anatomy. Literature review and discussion of 
technical and anatomical aspects of the procedure will be made.

P-360
Imaging guided percutaneal technique of portal vein thrombus 
recanalization: initial experience

M. Mizandari; 
Radiology, Tbilisi State Medical University, Tbilisi, Georgia.

Purpose: the original technique of portal vein thrombus percutaneal 
transhepatic mechanical destruction and catheter directed local 
thrombolysis is introduced.
Materials/Methods: the procedure was performed to a 41 year old 
patient with PV thrombosis (complication of HCC) and a 65 year old 
patient with SMV and PV thrombosis (complication of polycythemia 
vera) under real-time ultrasound-fluoroscopy control using needle 
guide technique. Only the distal portion of the left PV anterior 
branch remained anechoic in both cases. After the needle placement 
in the left PV anterior branch, the guidewire was introduced through 
its canula in order to be conducted through the thrombus into the 
splenic vein and SMV under the real-time fluoroscopic control; this 
procedure was repeated several times in order to rechannel thrombus 
mechanically. 7CH diameter polyethylene catheter was introduced 
through the thrombus according the guidewire and thrombolytic 
agent was injected.
Results: in the case of HCC, the procedure was successful 
documenting portal flow improvement and significant relief of 
abdominal pain. In 24 hours, the onset of porto-portal anastomosis 
and increased flow in PV cavernous transformation was seen. Blood 
flow in the anterior branch of the right portal vein was documented 
on the 19th day.
Conclusion: the introduced technique is safe and might be used 
independently or in combination with intravenous thrombolithic 
therapy.

P-361
Intravascular US for TIPS revision after acute renal failure

M. Krokidis, A. Hatzidakis, N. Gourtsoyiannis; 
Radiology Department, University Hospital of Heraklion, University of 
Crete, Heraklion, Greece.

We report a case of contrast induced acute renal failure after TIPS due 
to Budd-Chiari syndrome. TIPS revision was performed the next day 
with the use of intravascular US.
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P-371

Anomalous origin of the right vertebral artery from the right 
carotid artery associated with an aberrant right subclavian 
artery

A. Türkvatan, T. Ölçer, T. Cumhur; 
Radiology, Türkiye Yüksek İhtisas Hastanesi, Ankara, Turkey.

A case of a 48-year-old woman with anomalous origin of the right 
vertebral artery from the right carotid artery in the presence of an 
aberrant right subclavian artery diagnosed by MDCT angiography is 
presented

P-372
An aberrant right subclavian artery associated with postductal 
coarctation of aorta

A. Türkvatan, T. Cumhur, T. Ölçer, F. G. Büyükbayraktar; 
Radiology, Türkiye Yüksek İhtisas Hastanesi, Ankara, Turkey.

We present MDCT angiography findings of a 43-year old man with 
an aberrant right subclavian artery associated with postductal 
coarctation of aorta who had upper extremity hypertension.

P-373
Severe aortic coarctation associated with dissecting aorta 
aneurysm and aberrant right subclavian artery

A. Türkvatan, T. Ölçer, T. Cumhur; 
Radiology, Türkiye Yüksek İhtisas Hastanesi, Ankara, Turkey.

We present MDCT angiography findings of a 53-year old woman with 
severe aortic coarctation associated with dissection and aneurysm of 
the ascending aorta, an aberrant right subclavian artery and patent 
ductus arteriosus.

P-374
Double aortic arch in an adult: MDCT angiographic appearances

A. Türkvatan, F. G. Büyükbayraktar, T. Ölçer, T. Cumhur; 
Radiology, Türkiye Yüksek İhtisas Hastanesi, Ankara, Turkey.

MDCT angiography findings of a-31 year-old symptomatic woman 
with double aortic arch causing tracheal and oesophageal obstruction 
due to complete vascular ring are presented.

P-375
Left cervical aortic arch and associated abnormalities: MDCT 
angiography findings

A. Türkvatan1, Ü. Kervan2, T. Ölçer1, T. Cumhur1, A. Sarıtaş2; 
1Radiology, Türkiye Yüksek İhtisas Hastanesi, Ankara, Turkey, 
2Cardiovascular Surgery, Türkiye Yüksek İhtisas Hastanesi, Ankara, 
Turkey.

A 27-year-old woman presented with pulsatile mass in the neck. 
MDCT angiography revealed a left cervical aortic arch with multiple 
small saccular aneurysm, associated with proximal aortic arch 
narrowing, a right subclavian artery aneurysm and subaortic left 
innominate vein.

P-366
Percutaneous radiofrequency and pacemaker: management of 
the patient

J. Goyers1, M. Pegnyemb2, D. Brisbois1, P. Magotteaux3; 
1CHC Liege, Liege, Belgium, 2Cardiology, CHC Liege, Liege, Belgium, 
3Radiology, CHC Liege, Liege, Belgium.

We present a case of a patient with pacemaker treated by percutaneous 
radiofrequency for a renal cell carcinoma recurrence. The goal is 
to review management of patients addressed for percutaneous 
radiofrequency with pacemaker.

Vascular imaging and diagnosis
P-367
Pulsatile inferior vena cava masquerading as an abdominal 
aortic aneurysm

A. Chaudhuri; 
Vascular Surgery, Bedford Hospital NHS Trust, Bedford, United Kingdom.

An 82-year-old woman presented with a pulsatile abdominal 
mass, reported as a 4 cm AAA on ultrasound. CT scan excluded 
AAA and demonstrated a 4.3 cm IVC, pulsatile and dilated due to 
tricuspid regurgitation. Examination and history with CT aid correct 
diagnosis.

P-368
Standing waves of hepatic artery associated with renal and 
extra-renal fibromuscular dysplasia

B. Peynircioglu, B. Cil; 
Radiology, Hacettepe University, Ankara, Turkey.

A 40 yo female who underwent catheter arteriography for 
hypertension demonstrated visceral arterial occlusions and bilateral 
renal artery stenosis consistent with FMD. Standing waves along the 
common hepatic artery were also noted which made us think of a 
connection between two unique entities.

P-369
Inferior mesenteric arteriovenous fistula with ischemic colitis: 
MDCT angiography findings

A. Türkvatan, T. Ölçer, T. Cumhur; 
Radiology, Türkiye Yüksek İhtisas Hastanesi, Ankara, Turkey.

In this report we present a case with multiple inferior mesenteric 
arteriovenous fistulas, considered idiopatic due to no known cause 
related to its etiology, associated with ischemic colitis and clearly 
demonstrated by MDCT angiography.

P-370
Iliac arteriovenous fistula secondary to iliac artery aneurysm 
rupture: MDCT angiography findings

A. Türkvatan, T. Ölçer, T. Cumhur; 
Radiology, Türkiye Yüksek İhtisas Hastanesi, Ankara, Turkey.

A case of iliac arteriovenous fistula complicating iliac artery aneurysm 
which was diagnosed by MDCT angiography is reported. This report 
underlines the significant role of MDCT angiography as the first 
imaging method in thoracoabdominal vascular emergencies.
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P-380
Prophylatic implantation of inferior vena cava (IVC) filter in May-
Thurner syndrome undergoing endovascular treatment

W. S. W. Chan, S. H. Luk, D. H. Y. Cho, W. L. Poon; 
Department of Radiology, Tuen Mun Hospital, New Territories West 
Cluster, Hong Kong, Hong Kong.

A 50 year-old lady with May-Thurner syndrome (left lower limb 
deep vein thrombosis from common femoral vein to popliteal vein 
and focal stenosis at proximal common femoral vein) undergoes 
prophylactic IVC filter insertion before endovascular mechanical 
thrombectomy /stent placement /angioplasty.

P-376
Ergotamine induced arterial vasospasm

L. Oguzkurt1, S. Demir1, F. Tercan1, U. Ozkan1, H. A. Tunel2; 
1Radiology, Baskent University, Adana Teaching and Medical Research 
Center, Yuregir, Adana, Turkey, 2Cardiovascular Surgery, Baskent 
University, Adana Teaching and Medical Research Center, Yuregir, Adana, 
Turkey.

We present a case of ergotamine-induced diffuse arterial spasm 
causing acute lower limb ischemia. Radiological features are 
characteristic. Since ergot-induced vasospasm is a self-limited 
condition, interventional radiologists must be aware of its appearance 
to avoid any unnecessary intervention.

Venous intervention
P-377
Successful endovascular treatment of recurrent varicocele after 
failed surgical and radiological attempts

R. Dey, G. Robinson; 
Radiology, Hull Royal Infirmary, Hull, United Kingdom.

A left sided varicocele recurred after surgery. Subsequent 
endovascular treatment attempt failed. An MR venogram was 
performed to demonstrate anatomy. A second endovascular attempt 
was successful, showing aberrant venous anatomy which was 
responsible for the first two treatment failures.

P-378
Treatment of extensive acute iliofemoral deep vein thrombosis 
with the OmniSonics ultrasonic mechanical thrombectomy 
catheter

A. Jagannathan1, B. M. Janne D‘Othee1, Y. Golowa1, T. G. Walker1, S. T. 
Wicky1, E. V. Lang2; 
1Section of Cardiovascular Imaging and Intervention, Massachusetts 
General Hospital, Boston, MA, United States, 2Radiology, Beth Israel 
Deaconess Medical Center, Boston, MA, United States.

A patient with phlegmasia coerulea dolens, popliteal-to-caval deep 
vein thrombosis and recent hemorrhagic stroke. Immediate, near-
complete clot clearance was seen venographically after 15-minutes 
use of the new Omniwave Endovascular System (OmniSonics®, 
Wilmington, MA). Complete symptoms resolution was noted days 
after adjunctive therapies.

P-379
Catheter tip of implanted venous access port displaced into 
internal mammary vein mimicking fibrin sheath on venography

A. Jagannathan, T. G. Walker, S. T. Wicky, Y. Golowa; 
Section of Cardiovascular Imaging and Intervention, Massachusetts 
General Hospital, Boston, MA, United States.

Venous access port placed, post-procedure imaging confirms 
catheter tip in SVC. One month later, port flushes but does not 
aspirate. Venography demonstrates apparent fibrin sheath, but CT 
shows tip displaced into right internal mammary vein. Tip snared and 
repositioned into SVC.
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