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Foundation Course
Chronic critical limb ischemia

101.1
Epidemics and pathophysiology
P. Reimer;
Radiology, Klinikum Karlsruhe, Karlsruhe, Germany.

Learning Objectives
1. To learn the incidence of CLI in the community 
2. To learn the natural history of CLI 
3. To understand why claudication progresses to CLI
Incidence of CLI 
Critical limb ischemia (CLI) is a manifestation of peripheral arterial 
disease (PAD) describing patients with typical chronic ischemic rest 
pain or patients with ischemic skin lesions, either ulcers or gangrene 
attributable to objectively proven arterial occlusive disease [1, 2]. The 
diagnosis of CLI should be confirmed by the ankle-brachial index 
(ABI), toe systolic pressure or transcutaneous oxygen tension. For 
patients with ulcers or gangrene, the presence of CLI is suggested by 
an ankle pressure less than 70 mmHg or a toe systolic pressure less 
than 50 mmHg [2]. There will be approximately between 500 and 
1000 new cases of CLI every year in a European or North American 
population of 1 million [3]. 
Natural History of CLI 
Many patients who present with CLI are asymptomatic prior to its 
development [4]. Large surveys suggest that approximately half 
the patients with CLI will undergo some type of revascularization, 
although in some, particularly active, interventional centres recon-
struction rates are much higher [2]. Patients with chronic CLI have 
20% mortality in the first year after presentation, and mortality con-
tinues at the same rate. The short-term mortality of patients pre-
senting with acute ischemia is 15 to 20%. Once they have survived 
the acute episode, their pattern of mortality will follow that of the 
claudicant or patient with chronic CLI [2]. There is a strong correla-
tion between ABI and mortality [5]. There is an almost linear rela-
tionship between ABI and fatal and non-fatal cardiovascular events; 
each decrease in ABI of 0.10 being associated with a 10% increase in 
relative risk for a major vascular event [1, 6, 7]. 
Progression of claudication to CLI 
It is important to diagnose CLI because it confers a prognosis of 
high risk for limb loss and for fatal and non-fatal vascular events. 
Prognosis is much worse than that of patients with intermittent clau-
dication. Observational studies of patients with CLI who are not can-
didates for revascularization suggest that a year after the onset of 
CLI, only about half the patients will be alive without a major ampu-
tation, although some of these may still have rest pain, gangrene or 
ulcers. Approximately 25% will have died and 25% will have required 
a major amputation. Patients should have aggressive modification 
and treatment of their cardiovascular risk factors [2, 5]. Progression 
of the underlying PAD is identical whether or not the subject has 
symptoms in the leg [8].
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101.2
The essentials of medical treatment and wound care
M. Brodmann;
MEDUK Graz, Division of Angiology, Graz, Austria.

Learning Objectives
1. To learn the essentials of medical treatment 
2. To learn the essentials of wound care 
3. To understand how patients with CLI are managed in the com-

munity 
Patients with chronic critical limb ischemia are the patients suffer-
ing from any kind of atherosclerotic disease who are at highest risk 
for cardiovascular complications, either morbidity or mortality. 
Therefore, in these patients, the consequent treatment of their con-
comitant cardiovascular risk factors is of utmost necessity. Patients 
with CLI have a high CV mortality rate within 1 year of treatment. A 
recent trial from Great Britain showed a probability of death in 28% 
of patients with CLI if they have three or more CV risk factors and CLI. 
With the application of ACE inhibitors and statins in these patients, a 
significant risk reduction for CV events can be achieved. The applica-
tion of platelets inhibitors is a must especially after any kind of revas-
cularisation in patients with CLI, and should be applied as a second-
ary prophylaxis as lifelong treatment. Oral anticoagulants can only 
be assumed as a possible alternative treatment if these patients have 
chronic atrial fibrillation. Clopidogrel gives an additional significant 
benefit over aspirin in patients with peripheral arterial occlusive dis-
ease. 
If patients with CLI suffer from tissue loss, a revascularisation must 
be the utmost goal in these patients, but without modern wound 
care strategies, the ulcer/gangrenes will not subside. In the last few 
years, a new wound care strategy, moisture wound care, has been 
established and proved to be very effective. 
Patients with CLI need the utmost care from their treating physicians 
and also from their social environment. Unfortunately, these patients 
are usually old people and therefore lack sometimes this attention.

101.3
Revascularization algorithm
J.A. Reekers;
Department of Radiology, Academic Medical Centre, Amsterdam, 
Netherlands.

Learning Objectives
1. To learn how to select patients for intervention  
2. To learn an algorithm for the treatment of CLI  
3. To learn how to decide between surgery and PTA
 No abstract available
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101.4
Technique and tools
D. Karnabatidis;
Department of Diagnostic and Interventional Radiology, Rion 
University Hospital, Patras, Greece.

Learning Objectives
1. To learn about the tools used in endovascular treatment  
2. To learn the technique of recanalization  
3. To understand how to choose between PTA and stents 
Endovascular recanalization has been widely adopted for the treat-
ment of critical limb ischemia patients. The technique of recanaliza-
tion may be performed either intraluminal or subintimal-extralumi-
nal depending on the rate of angiographic stenosis and the extent 
and burden of the atheromatic disease. We prefer using a 0.014’’ or 
0.018’’ guidewire, although 0.035’’ hydrophilic wires may be occa-
sionally necessary for transversal of tight calcified lesions. In case of 
a subintimal recanalization, the operator should be extremely care-
ful of inadvertent vessel perforation, usually at the level of the re-
entry zone. Liberal use of vasodilators (nitroglycerine/papaverine) is 
required to avoid or treat spasm of the distal small caliber arteries. 
Dilatation of the obstructed lesion can be performed using the new-
er-generation dedicated tibial balloons that have extremely low pro-
files, thinner walls, shafts long enough to reach the pedal arteries, 
hydrophilic coatings and tapered tips to enhance maneuverability 
and trackability, and are available in diameters as small as 1.5 mm 
and lengths up to 20 cm. We usually apply an inflation duration of 
30 sec up to 2 min. Cutting balloon angioplasty may be employed in 
resistant concentric or eccentric calcified lesions. 
Metal stents are very effective in treating intimal dissections and 
abolishing elastic recoil of the vessel wall with maximum early 
luminal gain. There are numerous reports of infrapopliteal stenting 
cohort series employing low-profile 0.014’’ monorail coronary stent 
platforms. Although stenting of the tibial arteries is usually reserved 
as a bailout procedure in case of flow-limiting dissection, residual 
stenosis >30%, or elastic recoil, experience with the application of 
balloon-expandable or self-expanding stents in the infrapopliteal 
territory is rapidly growing. Long, thin-strut, self-expanding nitinol 
stents designed and engineered specifically for the infrapopliteal 
arteries are commercially available. 
Motivated by the initial enthusiastic results of sirolimus-eluting 
stents in the coronary arteries, researchers have also applied them in 
the infrapopliteal arteries. A systematic review of the literature ana-
lyzing outcomes of stenting below-the-knee in 18 non-randomized 
studies, including 640 patients in total, has shown that sirolimus-
eluting stents appear to be superior to bare metal and paclitaxel-
eluting stents with regard to both angiographic and clinical out-
comes. 
Alternate means of below-the-knee recanalization include laser or 
mechanical atherectomy in order to treat chronic total occlusions 
and achieve effective plaque debulking to allow for less barotrauma 
during final balloon angioplasty. Drug-eluting balloons are another 
option with a view to inhibit vessel restenosis after angioplasty, but 
robust data to support their use the tibial arteries are still missing.
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Special Session
Management of bone tumours 

102.1
Imaging and patient selection for IR
T. Sabharwal;
Department of Radiology, Consultant Interventional Radiologist, 
London, United Kingdom.

Learning Objectives
1. To describe the best imaging strategies in patients with bone 

tumours as relates to IR treatment
2. To describe how patients are selected for surgery, IR treatments or 

other treatments
3. To discuss the respective roles of interventional radiologist and 

other specialists in the management of bone tumours
A close collaboration with a multidisciplinary team that consists of 
a surgical oncologist, oncologist and MSK pathologist is vital when 
considering musculoskeletal lesions for biopsy.
As a general rule, obtaining tissue is indicated when the histopa-
thology will alter patient management. Any MSK lesion that can be 
confidently diagnosed as ‘benign’ based on radiological and clinical 
information (e.g. “Do Not Touch Lesions”) (1) should not be biopsied, 
and follow-up could be performed for cases where the lesion does 
not satisfy all the classical imaging criteria but lacks aggressive fea-
tures.
Practitioners should evaluate each patient carefully and have a thor-
ough knowledge of the anatomy, technique, expected outcomes 
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and potential complications. Detailed informed consent and multi-
disciplinary decision making are recommended. 
The patient’s clinical data are reviewed which include any laboratory 
information such as coagulation profile and platelet count.
Baseline radiographic studies, thin-section CT and MR imaging are 
essential for optimal pre-operative planning in order to identify the 
level(s) of the fracture, estimate its age, outline the extent of lysis, 
identify any involvement of the pedicles, evaluate the integrity of 
the posterior vertebral body wall and exclude epidural or foraminal 
tumor spread and bone fragments, all of which are associated with 
an increased likelihood of complications. Fracture or compromise of 
the posterior vertebral cortex abolishes its protective and insulative 
properties and predisposes to increased leaks into the spinal canal. 
MR imaging with T1, T2 and STIR sequences in axial and sagit-
tal planes provides most of the necessary functional and morpho-
logical information. Acute, subacute and non-healing fractures 
appear hypo-intense on T1-weighted images and hyper-intense on 
T2-weighted and STIR images. Because of fat suppression, the STIR 
sequences are particularly sensitive in the detection of bone marrow 
edema and metabolically active fractures. Further imaging with gad-
olinium contrast injection is useful in identifying malignant infiltra-
tion and excluding infection. With regard to vertebral hemangiomas, 
which are typically hyperintense in both T1 and T2-weighted imag-
es, an aggressive type being more often symptomatic and demon-
strating low signal on T1-weighted images and high on T2- has been 
described.

102.2
Ablation techniques
A. Gangi;
Non-vascular Interventional Radiology, University Hospital, 
Strasbourg, France.

Learning Objectives
1. To describe the indications for bone tumour ablation
2. To describe the techniques and devices for bone tumour ablation. 

Advantages and limitation of each technique
3. To describe results, follow-up and main complications of bone 

tumour ablation
Image-guided tumor management is a minimally invasive treatment 
for localized bone tumors. Minimally invasive procedures require less 
resources, time, recovery, and cost, and often offer reduced morbid-
ity and mortality, compared to other modalities. Bone tumor man-
agement is considered with two different options: the first option is 
curative and the second one, far more frequent, is palliative. 
Existing image-guided techniques for the treatment of primary and 
secondary bone tumors, ethanol ablation, cementoplasty, radiof-
requency ablation, laser photocoagulation, radiofrequency ioni-
sation, and cryoablation, are reviewed and debated. Indeed, each 
technique has its advantages and drawbacks. Ablation techniques 
are for reducing the tumor size and treating pain. Cementoplasty is 
for consolidating bone and treating pain. Aspects of each technique 
including mechanism of action, equipment, patient selection, treat-
ment technique, and recent patient outcome are presented. 
TECHNIQUES 
Cementoplasty 
Percutaneous injection of methylmethacrylate (Cementoplasty) pro-
vides notable pain relief and bone strengthening in patients with 
malignant bone tumors with compression fracture (spine, acetabu-
lum). 
Mechanism: The cement is highly resistant to compression forces 
but weak for torsion forces. For this reason, it should be used in the 
treatment and prevention of compression fractures. Consequently, 
injection of methylmethacrylate is also indicated when the object 
is to improve mobility in patients with osteolysis involving the 
weight-bearing part of the vertebral body. The pain-reducing effect 

of cement cannot be explained by consolidation of the pathologic 
bone alone. In fact, good pain relief is obtained after injection of only 
2 ml of cement in a metastasis. Radiation therapy, which may prevent 
tumor growth, usually results in partial or complete pain relief, with 
most patients experiencing some relief within 10-14 days. 
Chemical ablation 
Worldwide, ethanol ablation is probably the most accepted minimal-
ly invasive method for treating primary malignant hepatic tumors. If 
conventional anticancer therapy including radiotherapy is inefficient 
and high doses of opiate analgesics are necessary to control pain, 
alcoholization provides an alternative therapy. 
Mechanism: Within cells, ethanol causes dehydration of the cyto-
plasm and subsequent coagulation necrosis, followed by fibrous 
reaction. Within vessels, ethanol induces necrosis of endothelial 
cells, thus, causing thrombosis and tissue ischemia. 
Palliative treatment of osteolytic painful spinal tumors without risk 
of fracture is the best indication for chemical ablation, when con-
ventional therapies fail. Ethanol injection in bone is very painful and 
alcohol instillation requires neuroleptanalgesia. 
The size and shape of the induced necrosis with ethanol is not always 
reproducible. Thus, thermal ablation techniques are now preferred 
as they provide much more predictable ablation volumes. 
The best results are obtained with small metastases (diameters rang-
ing from 3 to 6 cm).
Thermal ablation procedures 
Laser photocoagulation 
The first use of lasers to treat patients with bone tumors was report-
ed in 1993. Since then, experimental studies have shown that a 
reproducible thermal injury can be produced with near-infrared 
wavelengths lasers. 
Mechanism: Lasers are intense light sources and they use photons – 
light energy – to produce their tissue effect. Laser ablation consists 
of percutaneous insertion of optical fibers into the tumor. The tumor 
is coagulated and destroyed by direct heating. 
In these cases, if the tumor is large, multiple fibers are required. With 
a low-power laser technique, a very well defined coagulation vol-
ume of predictable size and shape can be obtained in bone tissue. 
However, the small size of the ablation limits its use in large tumors. 
The best indication is the ablation of osteoid osteomas as this 
tumor does not usually exceed 1 cm diameter. Painful bone metasta-
ses can be treated by inserting up to eight simultaneously energized 
bare fibers into the tumor with a roughly 2-cm spacing. 
Radiofrequency ablation 
The major advantage of RFA in comparison to chemical ablation 
(ethanol) is the better delimitation of the ablation zone without any 
risk of leak. The difficulty of bone tumors RFA lies in: the thermal 
protection of vulnerable surrounding structures (particularly nerve 
roots) and the penetration of the lesion in some cases. The surround-
ing temperature (soft tissue) during RF ablation depends directly on 
the thickness of the cortical bone lamella and the distance from the 
periosteum. 
The indications of RFA in bone can be curative or palliative. The 
major indications of bone RFA are pain palliation cases with painful 
bone metastases not controlled by conventional therapies. 
For tumors in close proximity of neurological structures or other 
organs, thermal protection techniques are required. They are based 
on continuous thermal monitoring of adjacent vulnerable structures 
with one or more thermocouples (temperature sensors) and on 
organ displacement or insulation using hydrodissection, CO2 injec-
tion or balloon interposition. 
For large volumes of ablation in tumors involving weight-bearing 
part of spine, additional consolidation with cementoplasty or sur-
gery should be considered to prevent the risk of secondary fracture. 
For osteoid osteomas, the success rate of bone RFA is similar to laser 
(95%). For malignant painful spinal tumors, significant and rapid pain 
relief is achieved in 78% of cases with substantial decrease of medi-
cation. 
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Cryoablation 
Cryoablation refers to the application of extreme cold to destroy dis-
eased tissue, including cancer cells. Research in the field of cryobiol-
ogy has demonstrated that critical temperature to achieve cell death 
is between -20 to -40°C. 
Currently available equipment relies on the Joule-Thomson effect of 
argon gas for their freezing; they also use helium gas and its reverse 
Joule-Thomson effect to warm the probes and therefore accelerate 
the treatment process. 
One of the major advantages of these new systems is the possibility 
of insertion of multiple probes (up to 25) and use them simultane-
ously. Different cryoprobes are available producing various size and 
shape of ice ball. 
The indication and the procedure are very similar to RF ablation. The 
planning of the procedure is the same. The learning phase is shorter 
but the danger of surrounding tissue damage still exists. The insula-
tion with fluid should be avoided. For tissue insulation and protec-
tion of surrounding organs, the best is to use CO2. 
Percutaneous cryoablation appears to require less analgesia than RF 
ablation. Cryoablation of bone metastases is a time-consuming pro-
cedure. Spiral CT is used intermittently to monitor the ice ball. 
Cryotherapy offers the additional advantages of direct visualization 
of the ice ball and less postprocedural pain. Cryotherapy is also effi-
cient in painful sclerotic spinal metastases; however, in these cases 
the ice ball is not visible. 
Percutaneous cryoablation seems to be a safe and effective method 
for palliation of pain due to metastatic disease and to treat small pri-
mary tumors involving bone. 
Careful monitoring of the cryoablation is mandatory to avoid freez-
ing of any nearby neurovascular structures and the skin. A percu-
taneous cementoplasty should be associated with cryoablation to 
avoid a compression fracture. 
Radiofrequency ionization 
Radiofrequency ionisation is a low temperature bipolar technique 
producing a plasma field at the tip of the electrode. This method 
creates a cavitation inside the tissue and achieves decompression. 
The ionization process consumes most of the heat and no radiofre-
quency current passes directly through the target tissue. The result 
is volumetric removal of the tumor with minimal damage to sur-
rounding tissue. 
Radiofrequency ionization is widely used in ENT surgery, cardiac sur-
gery, arthroplasty and spine nucleotomy. This technique has recent-
ly been introduced for spinal tumor decompression. 
The best candidates for this technique are non-surgical painful spi-
nal tumor with intracanalar extension. In these cases, reduction of 
volume allows a reduction of pressure. In spinal lesion after the cavi-
tation, acrylic cement is injected in the cavity for consolidation. 
Rupture of the posterior wall of the vertebral body with high risk 
of cement leak or shift of the tumor in the canal with neurological 
consequences is another indication for coblation. In spinal tumors, 
a previous cavitation before vertebroplasty is advocated by some 
authors to reduce the risk of leakage. In comparison to intravertebral 
expandable systems which increase the intratumoral pressure, cav-
itation creates a void without increasing the pressure and pushing 
the tumor. 
During cavitation, there is no increase of the epidural temperature. 
The cavitation can be visualised on CT scan with intratumoral gas 
but it is not systematic. After, cementoplasty, the distribution of the 
cement is well correlated to the cavity created. Cavitation allows 
an easier and safer injection of cement with reduction of the risk of 
leakage and retropulsion of the tumor. 
TREATMENT STRATEGY 
The management of patients with bone tumors requires consider-
ation of many factors: 
- histology of the tumor with differentiation of benign and malig-

nant tumors 
- careful evaluation of the patient’s general condition 

- an understanding of the disease process 
- an appreciation of the degree of spinal destruction (consolida-

tion) 
- a working knowledge of available treatment options, and 
- always having in mind the goal of the treatment: curative or pal-

liative? 
Curative
For benign lesions such as osteoid osteomas or osteoblastomas, 
their size usually does not exceed 3 cm; thus, single ablation tech-
nique is sufficient. 
For malignant non-surgical patients, a multidisciplinary decision 
is mandatory. In slow growing cancers with less than three proven 
localizations and less than 5 cm size, a percutaneous ablation can 
be considered with curative intent. Thermal ablation further weak-
ens the involved medullary bone. If weight bearing part of spine is 
involved with risk of pathological fracture, additional consolidation 
utilizing cementoplasty is necessary. 
Palliative
For palliative treatment of painful bone tumors (metastases), the 
therapeutic goal is no longer a complete ablation of the tumor but 
one or more of the following: 
-  tumor reduction 
-  pain management 
-  prevention of risk of pathological fractures, and 
-  in some cases, decompression of spinal tumors extending 

towards the spinal canal. 
A precise clinical evaluation of the patient is mandatory: origin and 
location of pain, previous treatment, which anesthesia the patient 
can tolerate, and life expectancy. Whole body imaging is necessary 
to precisely analyze the lesions and their relationship to surrounding 
structures. Multidisciplinary decision is required to choose the more 
efficient and less disabling technique. 
·  For painful tumor involving vertebral body, acetabulum, metaphy-
sis, without invasion of surrounding tissues, associated with risk of 
compression fracture, single cementoplasty is the most adequate 
technique. 
·  For painful bone tumor with extension to surrounding soft tis-
sues, thermal ablation is required to reduce the tumoral volume and 
control the pain referred to soft tissue invasion. However, if there is 
a risk of pathological fracture, additional consolidation technique is 
required (cementoplasty). 
·  For non-surgical spinal tumors extending towards the canal with 
rupture of the posterior wall and epidural extension, percutaneous 
tumor decompression utilizing radiofrequency ionization is the best 
technique. After tumor decompression, the cavity created is filled 
with cement. 
CONCLUSION 
Management of bone tumors can be benefited by the development 
of numerous percutaneous techniques, mainly based on consolida-
tion (cementoplasty), tumor ablation (ethanol, laser ablation, radiof-
requency ablation, cryoablation) and tumor decompression (radiof-
requency ionization). Percutaneous injection of methylmethacry-
late (Cementoplasty) or tumor ablation may provide marked pain 
relief or bone strengthening in patients with malignant vertebral 
tumors who are unable to tolerate surgery. Cementoplasty is usually 
indicated when osteolysis involves vertebral body. In non-weight-
bearing part of spine, tumor ablation is preferred. Tumor ablation 
and cementoplasty may be performed together if vertebral body 
is involved with extensive soft-tissue involvement. Moreover, these 
percutaneous techniques may be performed prior to radiation ther-
apy, which complements their action due to similar but delayed 
effects on pain, or after radiation therapy that failed to relieve pain 
or in cases of local recurrence. The main advantage of thermal abla-
tion techniques (laser ablation, RFA, cryoablation) is the ability to 
create a well-controlled focal thermal injury with minimal morbidity 
and mortality to date. Unlike alcoholization (ethanol ablation), ther-
mal ablation creates a well-demarcated lesion. The size of the ther-
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mal injury created by a single RF and cryoablation is larger than that 
created by a single laser ablation; hence, there is less chance of miss-
ing large tumor. 
The choice of the treatment is a multidisciplinary team work. An 
excellent knowledge of the different available techniques and their 
indications is required. A proper patient selection helps to deter-
mine the therapeutic intent: curative or palliative, and to use the 
most adapted technique. More complex cases will often require 
combined therapies. However, the less disabling technique should 
always be considered first. 
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102.3
Embolization
O. Pellerin;
Cardiovascular Radiology, Hopital Européen Georges Pompidou, 
Paris, France.

Learning Objectives
1. To describe the indications for bone tumour embolization
2. To describe the techniques and embolic agents /drugs for bone 

tumour embolization
3. To describe results, follow-up and main complications of bone 

tumour embolization
 No abstract available

102.4
Osteoplasty
J.-B. Martin;
Radiology, Rive Droite Centre d’Imagerie Médicale, Geneva, 
Switzerland.

Learning Objectives
1. To describe the indications for using osteoplasty in bone tumours
2. To describe the techniques and materials for osteoplasty in bone 

tumours. Advantages and limitation of each technique
3. To describe results, follow-up and main complications of osteo-

plasty

No abstract available

Special Session
Essentials of cardiac imaging

103.1
Cardiac anatomy
G. Mühlenbruch;
Department of Diagnostic Neuroradiology, RWTH Aachen 
University Hospital, Aachen, Germany.

Learning Objectives
1. To learn about cardiac anatomical basis and major imaging planes
2. To present the bull’s-eye scheme for myocardial ischemia
3. To review the anatomy of the coronary arteries as visualised with 

CTA
Cardiac imaging has evolved to be an interdisciplinary field with dif-
ferent subspecialties involved. Besides cardiologists, radiologists, 
cardiovascular surgeons, paediatricians and numerous other sub-
specialties need to be familiar with the cardiac anatomy and the way 
both regular anatomy and pathology look like on images, depend-
ing on the imaging modality applied. Only then will all physicians 
involved in management of patients with suspected cardiac disease 
speak the same language, be fully involved in the decision making 
process and will finally serve best for the patient. 
The human heart is a hollow muscle that is composed of four dif-
ferent chambers (two atria and two ventricles) and four valves. The 
right atrium and ventricle pump blood into the lungs and are locat-
ed more anteriorly than on the right. The left atrium and ventricle 
pump blood with a much higher pressure into the aorta and are 
located posteriorly in the human body. 
Several imaging modalities are in practice to image the heart: con-
ventional X-ray, fluoroscopy ultrasound, computed tomography, 
magnet resonance imaging, SPECT and PET. 
Paying tribute to the heart’s anatomy and specific orientation in the 
thorax, the following standard imaging planes have been estab-
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lished, especially based on ultrasound examinations: three long 
axes: (1) the ‘two chamber view’ (displaying the left atrium and the 
left ventricle), (2) the ‘three chamber view’ (left atrium, left ventricle 
and the aortic outflow tract) and (3) the ‘four chamber view’ (both 
atria and both ventricles). Moreover, the short cardiac axis (consec-
utive planes oriented perpendicular to the long axes) is routinely 
acquired for full evaluation of all myocardial segments. 
With respect to cardiac function (both at rest and under stress) and 
viability, dedicated analysis of the different cardiac segments has 
become crucial. The bull’s-eye scheme or segment classification for 
the myocardium of the left ventricle has evolved as the standard for 
anatomical correlation. In the short axis orientation, six basal, six 
mid-cavity (at the level of the papillary muscles) and four apical seg-
ments need to be distinguished. The apex itself is regarded to be the 
17th segment. In general, anterior, inferior, lateral and septal seg-
ments can be distinguished. Moreover at the basal and mid-cavity 
levels, combinations of these anatomical orientations like anterolat-
eral, anteroseptal, inferolateral or inferoseptal have been defined. 
Whenever pathologic myocardial function or viability is described, 
the reading physician should refer to exactly this segment nomen-
clature to allow for proper comparability within both, follow-up pro-
cedures and/or different imaging modalities. 
The exact anatomy of the myocardial blood supply system varies 
considerably from person to person. In general, there are two main 
coronary arteries, the right coronary artery (RCA) and the left coro-
nary artery (LCA). Both of these arteries originate from the root of the 
aorta, immediately above the aortic valve. The left coronary artery 
originates from the left aortic sinus, while the right coronary artery 
originates from the right aortic sinus. The third sinus is termed the 
non-coronary sinus. The artery that supplies the posterior descend-
ing artery (PDA or posterior interventricular artery) determines the 
coronary dominance. If the PDA is supplied by the right coronary 
artery, then the coronary circulation can be classified as ‘right-domi-
nant’. If the posterior descending artery (PDA) is supplied by the cir-
cumflex artery (CX), a branch of the left artery, then the coronary cir-
culation can be classified as ‘left-dominant’. 
If the PDA is supplied by both RCA and the CX, then the coronary 
circulation can be classified as ‘co-dominant’. Approximately 70% of 
the general population are right-dominant, 20% are co-dominant, 
and 10% are left-dominant. 
The LCA, starting off as the main stem, quickly spreads into the left 
anterior descending (LAD) and the circumflex artery. The LAD cours-
es through the anterior interventricular groove and releases several 
sidebranches for the left ventricle that are named diagonal branch-
es. The CX courses through the left atrio-ventricular groove and also 
releases several sidebranches for the left ventricle that are termed 
marginal branches. 
The lecture will focus on the above mentioned anatomical features 
and will be illustrated by several CTA and MRI images to illustrate the 
anatomical features and classifications and to facilitate the knowl-
edge transfer into clinical practice.

103.2
MR of myocardial ischemia
A.J. Madureira;
Radiology, Vascular and Interventional Radiology Unit, Hospital S. 
Joao, Porto, Portugal.

Learning Objectives
1. To review the various degrees of coronary ischemia and the inter-

est of depicting ischemic myocardium
2. To learn the results and techniques of MRI for detection of myo-

cardial ischemia
3. To learn about the results and techniques of MRI in estimating 

myocardial viability
Cardiac magnetic resonance imaging (MR) is commonly used in clin-

ical practice in the diagnosis of ischemic heart disease and can pro-
vide non-invasive evaluation of the heart through comprehensive 
evaluation of wall motion, global function, perfusion and viability. 
Due to recent technical advances, MR is considered by many the 
gold standard for viability imaging as it is the only imaging modality 
that allows an accurate assessment of the transmurality of infarction 
with delayed enhancement techniques. 
The diagnosis of ischemia by MR can be made by analysing wall 
motion abnormalities after high doses of dobutamine or by the 
study of myocardial perfusion after stress with vasodilators such as 
adenosine. 
Dobutamine stress echocardiography has been routinely used in 
the last decades for the evaluation of coronary artery disease by the 
detection of wall motion abnormalities (WMA) under pharmacologic 
stress. The examination is performed during the administration of 
incremental doses of dobutamine (from 0 mg/kg per minute to 5, 
10, 20, and 40 mg/kg per minute, with 3 minutes at each level). The 
effects of dobutamine are dose-dependent. At low doses (<10 mg/
kg/minute), its major effect is an increase in contractility, whereas 
at high doses (up to 40 mg/kg/minute) there is an increase in heart 
rate, along with the increase oxygen consumption cause wall motion 
abnormalities in regions supplied by stenotic coronary arteries. 
The test is considered positive for ischemia and dobutamine admin-
istration is stopped if a new WMA develops before the maximal rate 
is reached. The administration is also stopped if there is onset of 
new symptoms (chest pain or dyspnea) or if the target heart rate of 
the patient has been reached ((220-age) x 0.85). These examinations 
must be performed in the presence of a doctor familiar with resus-
citation techniques and with constant blood pressure monitoring. 
The sensitivity and specificity of this technique in the detection of 
ischemic heart disease is 86.2 and 85.7%, respectively, significantly 
higher than that of dobutamine-stress echocardiography. 
The study of first-pass perfusion by MR after gadolinium adminis-
tration has been made possible by the development of sequences 
with high spatial resolution and adequate temporal resolution. MR 
perfusion after adenosine is performed after infusion of 140 mg/kg 
per minute of this pharmacological agent, during 6 minutes. These 
images are then compared with the perfusion images obtained at 
rest. The test is considered positive for ischemia if a new perfusion 
deficit occurs at stress. Adenosine has a better safety profile than 
dobutamine and as such many prefer it. Adenosine stress MR has a 
higher specificity than dobutamine stress MR, but a lower sensitivity. 
References
1. Eike Nagel, Hans B. Lehmkuhl, Wolfgang Bocksch, et al. 

Noninvasive diagonosis of ischemia-induced wall motion abnor-
malities with the use of high-dose dobutamine stress MRI: com-
parison with dobutamine stress echocardiography. Circulation 
1999; 99:763-770.

2. I. Paetsch, C. Jahnke, A. Wahl, et al. Comparison of dobutamine 
stress magnetic resonance, adenosine stress magnetic reso-
nance, and adenosine stress magnetic resonance perfusion. 
Circulation 2004; 110:835-842.

103.3
Coronary CTA
S. Leschka;
Institute of Radiology, General Hospital Saint Gall, St. Gallen, 
Switzerland.

Learning Objectives
1. To know when to apply a coronary CTA examination
2. To know how to perform a proper coronary CTA scan
3. To properly interpret the CTA images 4. To further direct the diag-

nostic workup of the patient
Since its introduction, coronary computed tomography angiogra-
phy (CCTA) has progressively advanced from a new imaging modal-
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ity applied only for research purposes to that of an increasingly used 
diagnostic tool entered the clinical practice. Rapid technological 
advances have rendered CCTA as a robust, accurate, and fast imag-
ing modality to assess coronary artery disease in selected patients. 
Cardiac CT has established as a comprehensive evaluation method 
allowing not only assessment of coronary artery stenosis and coro-
nary anomalies but also permitting analysis of cardiac function, car-
diac valve morphology, aorto-coronary bypass grafts, and provides 
highly detailed information about the aorta, pulmonary arteries and 
veins, lung, and mediastinum. However, coronary imaging requires 
the highest technical demands of any diagnostic modality because 
of the small size of the coronary arteries, the tortuous course of the 
coronary arteries along the heart surface, and the coronary ves-
sels that are in constant motion with varying motion velocity dur-
ing the cardiac cycle. The rotation speed of modern CT systems, the 
increased spatial and temporal resolution, and the ability to time the 
scan to match the cardiac cycle by means of the electrocardiogra-
phy (ECG) signal all assist to minimize cardiac-motion artifacts and 
allow for the accurate analysis of coronary conditions. Even with 
64-section CT, physical limitations are perceptible in cardiac imag-
ing. The evolution from early helical CT systems to the modern dual-
source and 320-slice CT scanners resulted in a substantial improve-
ment of the technical parameters defining coronary artery imaging 
capabilities. The main issues in cardiac CT are spatial and especially 
temporal resolution as well as radiation dose and volume coverage. 
CT diagnosis in patients with high heart rates, arrhythmia, extreme 
obesity, and severe calcifications is challenging and the results are 
unsatisfying in many cases. Single extrasystoles during CT acquisi-
tion are commonly not substantially degrading image quality when 
ECG editing techniques are used. The current state-of-the art CT sys-
tems including dual-source CT and 256-/320-slice CT have solved 
most of the remaining challenges encountered with previous scan-
ner types at reduced radiation dose levels. With the improved tem-
poral resolution of modern CT systems, the application of CCTA has 
been extended to patients with atrial fibrillation. Image quality is 
improved in patients with high heart rates obviating the need for 
pre-scan beta blockers in most patients. In addition, high robustness 
of CCTA with modern CT systems permits a standardized adaptation 
of CT protocols to patient-specific parameters reducing radiation 
exposure in clinical practice and speeding up the workflow. However, 
the combination of high and irregular heart rates still can be associ-
ated with a decrease in image quality even when using modern CT 
systems. High-density material such as calcified deposits in the arte-
rial wall or coronary stents may cause several image artifacts which 
may limit accurate assessment of the coronary lumen. In particular, 
severe coronary calcifications do not allow inspection of the under-
lying coronary lumen and may cause overestimation of the severity 
of the stenosis. Similarly, the evaluation of in-stent restenosis is not a 
recommended indication for performing CCTA according to current 
guidelines. The modern CT systems also open the field for potential 
new cardiac applications such as adenosine stress/rest heart perfu-
sion, and dual-energy cardiac imaging. 
References
1. Leschka S, Stolzmann P, Desbiolles L, et al. Diagnostic accuracy of 

high-pitch dual-source CT for the assessment of coronary stenos-
es: first experience. Eur Radiol 2009; 19:2896-2903. 

2. Leschka S, Stinn B, Schmid F, et al. Dual source CT coronary 
angiography in severely obese patients: trading off temporal 
resolution and image noise. Invest Radiol 2009; 44:720-727. 

3. Hoe JW, Toh KH. A practical guide to reading CT coronary angio-
grams--how to avoid mistakes when assessing for coronary 
stenoses. Int J Cardiovasc Imaging 2007;23(5):617-633. 

4. Chartrand-Lefebvre C, Cadrin-Chênevert A, Bordeleau E, et al. 
Coronary computed tomography angiography: overview of 
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Special Session
Varicose veins

104.1
How to establish a vein clinic
C.A. Binkert;
Interventional Radiology, Kantonsspital Winterthur, Winterthur, 
Switzerland.

Learning Objectives
1. Learn about the new role of IR 
2. Learn about the requirements for a successful vein clinic 
3. Get familiar with different practice models
The practice of interventional radiology has dramatically changed in 
the United States in the last decade and is changing in Europe today. 
Interventional radiology (IR) is moving away from a purely referral 
based specialty like diagnostic radiology to a much more clinically 
driven subspecialty similar to any surgical subspecialty. Knowledge 
and analysis of imaging studies, such as MRI, CT or plain film, remain 
important. But the task does not end with writing a report. The mod-
ern interventionalist must evaluate not only the imaging studies, but 
also the patient. The interventionalist should explain the procedure 
to the patient. Besides performing the procedure the intervention-
alist should also take care of the patient before and after the inter-
vention. Follow-up care is also essential to learn about the outcome 
(quality control) and to be visible to the patient as a physician. 
This new practice model requires several changes. First and maybe 
most importantly, the interventionalist has to assume clinical respon-
sibilities. In other word she/he has to interact with patients directly. 
In order to do so, the following resources are needed: dedicated 
time for seeing patients, an adequate infrastructure where patients 
can be clinically evaluated and treatment plans can be discussed and 
also clinical personnel to help with clinic activities. Nobody would 
like to perform an intervention without a tech and/or a nurse these 
days. The same is true for the clinical work. 
Dedicated time is maybe the most difficult task because it is difficult 
for the other radiologists in a group to understand the importance 
of it and also because especially in the beginning only small reve-
nues are generated. Nevertheless, without a dedicated clinic time 
during which patients can be scheduled to see the interventionalist, 
the new practice model will not work. 
Dedicated infrastructure is also required. The patient should feel 
comfortable to discuss her/his problem in a relaxed atmosphere. It 
is important that interruptions such as phone calls are limited to a 
minimum. A hallway for example is not a good place for such a dis-
cussion. Ideally, the location for a clinic is an office space with chairs 
and an examination bed. In a vein clinic also an ultrasound machine 
for Duplex is helpful. Evaluating the venous anatomy and the indi-
vidual reflux pattern is essential to get to a good treatment plan. 
Referring to a report from somebody else requires that the other 
physician also understands all the treatment options very well. 
Dedicated personnel are essential in order to sustain clinical work. 
No surgeon does the clinical work by herself/himself. Therefore, at 
least one additional person is needed. The assistant’s job consists 
of scheduling patient appointments, greeting the patient upon 
arrival and organizing medical records. Likely, the most important 
task however is to be available for phone calls. A good assistant 
knows all patients, sometimes even better than the interventional-
ist. Therefore, she/he is able to resolve frequently asked questions 
without the involvement of the interventionalist which saves a lot of 
time and energy. 
There are principally two models for an IR practice: radiology alone 
or a multidisciplinary team. Both approaches are feasible; however, 
a good team approach seems to be the better solution if possible. 
The advantages of a multidisciplinary approach are sub-specialized 
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knowledge, a broad network in and outside the hospital and the 
possibility for sharing resources such as practice space and person-
nel. However, for a team model all players have to play fairly. One 
player can make the team model impossible. The most common 
problems are personality issues and money. The first one is difficult 
to fix. For the financial aspects, an agreement can often be found 
when simple and transparent money distributions are chosen. 
It is important that the interventionalist assumes clinical responsibil-
ity in either model in order to be recognized by the patients as a true 
physician and by the other specialties as an equal partner.

104.2
Anatomy and imaging of varicose veins
A.M. Madureira;
Radiology, Vascular and Interventional Radiology Unit, Hospital S. 
Joao, Porto, Portugal.

Learning Objectives
1. Learn about the importance of ultrasound and duplex  
2. Get familiar with common variants  
3. Get familiar with typical reflux patterns
The venous system of the lower limbs is not only a high capacitance 
reservoir, able to accommodate large volumes of extra blood with-
out a significant raise in pressure, but also a musculovenous pump, 
which returns blood to the heart, cranially, against gravity and 
against fluctuating thoracoabdominal pressures. The correct func-
tioning of the musculovenous pump depends on an intact muscle 
pump, primarily the calf but also the plantar arch and the thigh, a 
patent outflow tract, mainly through the deep venous system, and 
intact unidirectional valves, present on the superficial, perfora-
tor and deep veins that break up the column of blood relieving the 
dependent segments of excessive pressure, and direct blood crani-
ally and deeply. Failure of one of these components results in ambu-
latory venous hypertension (incapacity to reduce pressure during 
exercise) and leads to venous dilation and tortuosity (with sequen-
tial valve failure), reduction of arterial influx and microcirculatory 
changes at the cutaneous level responsible for the clinical manifes-
tations. Superficial venous insufficiency entails dilation, and second-
ary valvular dysfunction and reflux, of the deep system. The deep 
venous system is composed of inter- and intramuscular veins deep 
to the muscular fascia; this layer of dense connective tissue invests 
the muscles like an elastic stocking, maximizing muscular contrac-
tion. The superficial venous system is a web-like unidirectional 
valved network of interconnecting, multilayered veins superficial to 
the muscular fascia that collects blood from the dermis and from the 
subcutaneous tissue and sends it to the deep system through perfo-
rator veins. Unlike their tributaries, the great saphenous vein (GSV) 
and the small saphenous vein (SSV) travel in a subcutaneous com-
partment superficial to the muscular fascia and deep to the mem-
branous layer of the subcutaneous tissue (the saphenous fascia). 
Communicating veins (intersaphenous), unlike perforator veins, join 
veins of the same system. Direct perforator veins connect the super-
ficial veins with the axial deep veins while indirect perforators con-
nect with the muscular veins, either through a single channel or a 
branching communication. The old nomenclature of perforator veins 
has been replaced by a topographic nomenclature. Duplication of 
the femoral, popliteal and SSV is relatively frequent, while duplica-
tion of the tibioperoneal and GSV is rare; when it occurs, duplica-
tion is generally bilateral. Triplex US (bi-dimensional (B) plus color 
and spectral Doppler modes - plus sound -) is the key examination, 
providing anatomical and physiological information. It is based 
on the change in frequency of the echo received in relation to the 
transmitted US frequency induced by a moving interface (erythro-
cytes), which is proportional to the velocity of the moving interface 
and dependent on the insonation angle. In color-Doppler mode the 
change in frequency is arbitrarily assigned a color hue depending 

on the direction of flow (mostly red and blue), while the velocity of 
the flow is expressed as changes in the saturation or brightness of 
the hue. Spectral-Doppler mode shows the change in frequency in a 
triaxial graphic, with time at the X-axis, change in frequency (veloc-
ity) at the Y-axis, and amplitude at the Z-axis (expressed in the bi-
dimensional graphic as brightness of the tracing). The study should 
include a search for deep venous thrombosis (DVT), which should be 
ideally performed with the patient supine (femoral, tibioperoneal 
and GSV) and prone (popliteal, sural and SSV). Direct signs of DVT 
include inability to collapse the lumen by exerting pressure with 
the transducer (the most reliable sign), visualization of the throm-
bus in B-mode, and absence of flow on color and spectral Doppler 
modes. Changes in venous diameter, reduction of respiratory pha-
sicity, reduced response to Valsalva/distal augmentation maneu-
vers and visualization of muscular collaterals are useful indirect 
signs. Isolated DVT is most frequent at the common femoral and 
popliteal veins, but also occurs not infrequently at the femoral vein. 
The consequences of leg DVT are less serious than those of femo-
ropopliteal DVT, but there exists a moderate risk of proximal exten-
sion, particularly in the first two weeks; we believe that the leg veins 
should be systematically evaluated, namely the posterior tibials and 
the peroneals, as isolated DVT of the anterior tibials is extremely 
rare. The mapping of varicosities and the search for reflux should be 
performed with the patient standing with the non-weight-bearing 
extremity evaluated. Retrograde flows longer than 1 second (femo-
ropopliteal veins), longer than 0.5 seconds (tibioperoneal and super-
ficial veins), and longer than 0.35 seconds (perforator veins) have a 
high positive predictive value for reflux. Venous diameters are also 
important for this matter: the GSV should measure no more than 4 
mm at midthigh and the SSV no more than 3 mm at midleg; a per-
forator vein with a diameter greater than 3.5 mm has a 90% chance 
of insufficiency. The most sensitive Doppler settings for imaging 
slow-moving blood should be chosen, and the phlebologist should 
be aware that color-Doppler is less sensitive to slow flow than spec-
tral-Doppler. Incidental findings, frequently shown with US, like cel-
lulitis, adenopathy, masses, MSK pathology and arteriosclerosis, are 
helpful in the differential diagnosis. There are various typical pat-
terns of varicosities, namely incompetence of the saphenofemoral 
(SFJ)/saphenopopliteal (SPJ) junction with segmental/multisegmen-
tal reflux of the GSV/SSV, incompetence of a tributary/perforator 
vein with segmental/multisegmental reflux of the GSV/SSV, incom-
petence of the superficial external pudendal vein with reflux of the 
GSV, and incompetence of the GSV and of the Giacomini vein with 
reflux of the SSV. Infrequently, one finds atypical causes of varicose 
veins, like vulvoperineal varicosities, round ligament varicosities, 
persistent sciatic vein incompetence, intraosseous perforating vein 
incompetence, Klippel-Trenaunay syndrome, congenital venous 
malformations and portosystemic collateral-related varicose vein. 
CT and MR venography, which have become important complemen-
tary studies in recent years, are particularly helpful for the diagnosis 
of these unusual causes. 
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104.3
Laser ablation and RFA
K.D. McBride;
Dept of Radiology, Queen Margaret Hospital NHS Fife, Dunfermline, 
United Kingdom.

Learning Objectives
1. Get familiar with the mechanism of both laser and RF ablation 
2. Learn about the advantage and disadvantage of laser and RFA 
3. Get familiar with the personal experience of the speaker
Endovenous treatment of superficial venous incompetence requires 
skills in percutaneous ultrasound-guided two-handed techniques 
for venous access and local anaesthesia. A detailed knowledge of 
venous anatomic variants and venous pathology is also required. 
These newer methods to treat truncal venous incompetence need 
relatively straight vein courses to allow passage of laser fibres and 
radiofrequency probes, but tortuous veins can be traversed by a 
skilled operator. Who better than interventional radiologists (IRs ) to 
perform these procedures? The suitability of veins for endovenous 
ablation is quoted at around 70% (in the surgical literature) but bet-
ter success comes with more experience. Why, then, are there not 
increasing numbers of IR’s participating across Europe? 
Endovenous laser ablation (EVLA) 
EVLA involves insertion of a fine laser fibre via a long sheath into an 
incompetent truncal vein, great or small saphenous vein (GSV, SSV) 
usually or anterior saphenous vein less commonly. Thermal abla-
tion is performed using laser energy at wavelengths from 810 to 
1470 nm. Wavelength may not be as important as fluence, i.e. energy 
delivered. Optimum occlusion rates are achieved with at least 60 J/
cm, with a continuous fibre withdrawal rate of 1 cm/5 seconds. 
EVLA is usually performed with tumescent local anaesthesia, which 
provides analgesia, improves vein wall contact and cools and pro-
tects surrounding tissues. These same principles are also used to 
perform radiofrequency ablation (RFA) in an out-patient setting. A 
randomized controlled trial (RCT) of above-knee EVLA compared 
to extended below-knee EVLA to the lowest level of incompetence 
showed a better symptomatic outcome for below-knee EVLA. Fewer 
patients required subsequent sclerotherapy. 
RCTS’s comparing surgery and EVLA suggest that abolition of GSV 
reflux, improved quality of life and cosmesis satisfaction are similar 
for both methods. Many series now show that recovery time is signif-
icantly better with EVLA. Phlebitis and vein discomfort can occur in 
up to 33% of patients post-EVLA, but is self-limiting. Bruising is also 
common, but cutaneous nerve injury is rare and temporary (unlike 
surgery). Incidence of DVT post-EVLA is also rare. 
There are a few case series with up to 3 year follow-up which report 
truncal vein ablation rates of 93 – 99%. Neo-vascularization at the 
sapheno-femoral junction at 1 year was seen in one series in 1% of 
EVLA patients, compared with 18% in a matched control group hav-
ing conventional surgery. A recent meta-analysis showed three year 
success rates for surgical stripping, foam sclerotherapy, RFA and 
EVLA are 78, 77, 84 and 94%, respectively. 
Radiofrequency ablation (RFA) of truncal veins 
RFA techniques were introduced over 10 years ago, but continue to 
evolve with technology. The method relies on a bipolar endovenous 
catheter that generates temperatures of 85 – 120°C at the vein wall, 
using a high frequency electric current. Originally, the catheter was 
slowly and continuously pulled back. A newer device can treat 7 cm 
segments at a time speeding up the total procedure. Local tumes-
cent anaesthesia is generally used, but some operators will use gen-
eral anaesthesia and combine the RFA with multiple phlebectomies 
of tributary veins. 
There have been worrying reports of complications not usually seen 
with EVLA. These include skin burns, nerve damage and deep vein 
thrombosis. A systematic review of 23 reports, including 3 RCTs, 2 
meta-analyses and 15 prospective trials states initial occlusion rates 
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of 89% at 3 months, falling to 80% at 5 years. An international reg-
istry suggested late occlusion rates of 87% at 5 years. The newer 
faster system was reported to have an occlusion rate of 99.6% with-
in 2 years in a single centre study. This method is also promoted as 
having less pain and bruising post-RFA compared to EVLA. A recent 
RCT of RFA compared to conventional surgery showed the former 
patients had less post-operative pain and a quicker recovery time to 
normal activities. 
Both EVLA and RFA results should be audited closely and accurately. 
More long-term results are needed for both methods. With increas-
ing numbers of these reports becoming available, balanced against 
less robust surgical data (one in six surgeons do not follow-up any 
patients), then it is not unreasonable to assert that the evidence for 
superiority of endovenous methods over surgery seems to be incon-
trovertible. 
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104.4
Adjunctive procedures
D.J. West;
Interventional Radiology, North Staffordshire Hospital, Stoke-on-
Trent, United Kingdom.

Learning Objectives
1. Learn when to perform adjunctive therapy  
2. Learn when to use sclerotherapy and when mini-phlebectomy  
3. Get familiar with the setup for adjunctive therapies
Endovenous ablation of various sorts (laser, RF) is now accepted as 
the gold standard treatment for venous insufficiency. Although in 
a minority the ablation of refluxing truncal veins is sufficient treat-
ment in itself, most patients require or request additional adjunctive 
treatment to achieve a good and long lasting result. 
It is vital that any doctor undertaking venous insufficiency treat-
ments becomes familiar with and experienced in the various adjunc-
tive methods available to deal with: 
Residual varicose veins after truncal ablation 
Incompetent perforator veins 
Thread veins 
Pelvic venous reflux 
Abnormal veins in other sites e.g. breasts, hands. 
This talk will introduce the audience to the myriad of adjunctive 
techniques at the interventional radiologist’s disposal including the 
use of: 
• Compression hosiery/bandages 
• Foam sclerotherapy 
• Veinwave and superficial laser 
• Microsclerotherapy 
• Microavulsions 
• Coagulum aspiration 
• Pelvic venous embolisation 
• RF/laser ablation of perforators. 
Compression hosiery/bandages: all patients having any type of 
venous treatment are required to wear compression hosiery for 2 
weeks after treatment. This has to be class 2 and no expense should 
be spared sourcing good quality stockings as the most frequent 
complaint is of the discomfort of the stockings. Compression stock-
ings alone are an unsatisfactory treatment but their use can be help-
ful in determining if venous ablative treatment is likely to help symp-
toms if these are atypical of venous disease. 
Foam sclerotherapy: foam sclerotherapy using either polidocanol 
or STD mixed by use of a three way tap between two luer loc syringes 
is a very effective means of ablating branch varicosities. Some prac-
titioners use foam sclerotherapy as a primary treatment for truncal 
vein ablation but the author is of the view that laser or RF provides a 
simpler quicker and more durable result for this application. 
Veinwave and superficial laser: veinwave is a very effective treat-
ment for small red thread veins especially on the face and to a lesser 
degree on the legs. The author considers superficial laser treatment 
for thread veins to be less satisfactory than microsclerotherapy. 
Microsclerotherapy: the use of injection of 0.2% liquid STD is the 
treatment of choice for thread veins on the legs. It is injected in small 
quantities through a 30G needle. 
Microavulsions: microavulsions using cheap disposable vein hooks 
and mosquito forceps are an excellent means of removing branch 
varicosities. It can be undertaken without significant discomfort 
using tumescent local anaesthesia. The author usually undertakes 
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this at follow-up visit but it can be done at the time of the EVLA or RF 
ablation if only one leg is treated. With EVLA of both legs, the dose 
of local anaesthetic is too great to allow both EVLA and microavul-
sions at the same visit. 
Coagulum aspiration: the use of a large bore cannula to aspirate 
retained coagulum is useful in some patients to minimise discomfort 
and skin staining after foam sclerotherapy. 
Pelvic venous embolisation: embolisation of the ovarian and inter-
nal iliac branches which supply leg varices is a useful technique but 
is rarely required. 
RF/laser ablation of perforators: either laser or RF can be used 
to ablate incompetent perforators which are a frequent source of 
varices or truncal reflux. It is undertaken under tumescent anaesthe-
sia. 
We will also look at the important adjunct of how to market a vein 
treatment service and how to reduce costs of supplies. 
A large list of necessary equipment that is useful as follows: 
10 MHz linear portable ultrasound scanner, RF generator, diode laser 
generator 810 nm 15 watts, Veinwave generator, laser ablation kit, 
0.035” hydrophilic guide wires, occlusion balloon catheters, RF cath-
eter kit for perforators, 7fr vascular sheath, micropuncture kit, 3 way 
tap, luer loc syringes 20 and 5 ml, spinal needles, butterfly cannulae 
21 g, N saline, mosquito forceps, disposable vein hooks, gauze swabs, 
14G cannulae, sterile US gel, size 11 blade, large sterile patient drape, 
sterile scissors, disposable underwear, 1% lidocaine 5 ml, lignocaine 
2% with adrenaline 20 ml, STD 0.2, 0.5, 1, and 3%, Diclofenac 100 mg 
slow release tablets, skin prep e.g. Videne, and cohesive 4” limited 
stretch compression bandages. 
Disclosure
I am director of SDL medical a laser supply company providing 
equipment for the treatment of varicose veins.

Foundation Course
Abdominal aortic aneurysms

201.1
Epidemiology and clinical features
M. Katoh;
Klinik für Diagnostische und Interventionelle Radiologie, 
Universitätsklinikum des Saarlandes, Homburg, Germany.

Learning Objectives
1. To learn the epidemiology of abdominal aortic aneurysm  
2. To learn the natural history of AAA  
3. To learn the clinical presentation of AAA 
In general, an abdominal aortic aneurysm (AAA) is considered to 
be present when the pathological expansion of the aorta reaches a 
minimum anteroposterior diameter of 3.0 cm. 
The prevalence of AAA varies with a number of demographic fac-
tors, including advancing age, family history, male gender, and 
tobacco use. Race also seems to influence the prevalence as AAA is 
rarely encountered in Asian population. The prevalence of AAA with 
diameter of at least 3.0 cm or 1.5 times the diameter of the proximal 
aorta accounts 4.9% for patients older than 50 years. 
Most AAAs are considered to be caused by degenerative athero-
sclerotic disease. But there are other data suggesting that many 
aneurysms form in response to excessive proteolytic and elastolytic 
enzyme activity as well as inflammatory processes leading to dete-
rioration of structural matrix proteins. 
An infection is a rare cause of AAAs and Staphylococcus and 
Salmonella are the most frequent pathogens. 
Another unique entity is the (aseptic) inflammatory AAA, which is 
associated with a thickened aneurysm wall, perianeurysmal fibrosis, 
and adherence of adjacent intra-abdominal structures. 
Most AAAs are asymptomatic and are discovered incidentally. If 

symptomatic, pain is the most frequent complaint, which is steady 
and lasts for hours to days. Continuing expansion and impending 
rupture are heralded by new or worsening pain. On the other hand, 
rupture is associated by abrupt onset of abdominal or back pain and 
might lead to a hemorrhagic shock. 90% of patients with ruptured 
AAAs do not survive even to reach the operating room or die peri-
operatively. 
Large aneurysms tend to expand more rapidly than small aneu-
rysms. The average annual expansion rate is 1-4 mm for aneurysms 
less than 4 cm, 4-5 mm for those measuring 4-6 cm, and 7-8 mm for 
larger aneurysms. The risk of spontaneous rupture increases particu-
larly with size. Rupture risk accounts 20% for AAAs larger than 5 cm, 
40% for AAAs larger than 6 cm, and 50% for those exceeding 7 cm. 
Beside rupture, thromboembolic ischemic events and compression 
or erosion of adjacent structures are the most common complica-
tions of AAAs. 
Elective open or endovascular aortic repair improves the survival 
rate for AAAs greater than 5 cm with a relatively low operative mor-
tality rate, while early aneurysm repair seems not to produce signifi-
cant benefits.
Disclosure
Consultant for Medtronic

201.2
Patient selection for EVAR and imaging strategy
J. Lammer;
Department of Cardiovascular and Interventional Radiology, 
University Hospital Vienna, Vienna, Austria.

Learning Objectives
1. To learn the optimal imaging strategy for AAA  
2. To learn on the basis of evidence which patients should be treated  
3. To learn the imaging criteria for EVAR
Abdominal aortic aneurysm (AAA) disease affects in the majority of 
cases elderly men with a smoking, hypertension and family history. 
The clinical indication for endovascular aneurysm repair (EVAR) is 
currently the same as for open surgical repair (OSR) of an abdominal 
aortic aneurysm: 
• aneurysm diameter of > 5 cm 
• symptomatic aneurysm (persistent aneurysm related pain, embo-

lization) 
• documented growth of > 0.5 cm per year 
• signs of imminent rupture (intrathrombotic bleeding - crescent 

sign, aneurysm wall blister) 
• rupture. 
The cut off diameter derives from the morbidity and mortality rates 
of OSR and the observation that the rupture rate increases signifi-
cantly if the diameter is larger. The annual rupture risk is 11% in aneu-
rysms smaller than 6 cm and 26% in aneurysms larger than 6 cm. The 
30 day mortality rate of OSR is between 4.6 and 5.3% in average but 
may be as high as 19.2% in ASA IV patients. The 30 day mortality rate 
of EVAR is 1.2–2.1% in average and may be as high as 4.7% in ASA IV 
patients. Thus, the mortality of EVAR is significantly less which has 
been shown in two randomised trials (EVAR 1, Dream). The indica-
tions for EVAR will be revised and may be more liberal in the future. 
For EVAR anatomic selection criteria are important to guaranty a safe 
endovascular access through the iliac arteries and a good proximal 
and distal landing zone. 
Anatomic contraindications are: 
• iliac artery diameter < 6 mm 
• >90° tortuosity of iliac arteries 
• >60° angulation of infrarenal neck 
• <15 mm length of infrarenal neck 
• >180° circumferential thrombus lining within the infrarenal neck 
• severe calcification of the infrarenal neck. 
For planning of an EVAR procedure, cross sectional imaging with 
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contrast enhanced CT or MR is required. 3D reconstructions are very 
helpful to assess the tortuosity of the access arteries and the infrare-
nal neck and for correct length measurements. Catheter angiogra-
phy is not required for preinterventional evaluation.
References
1. Cowan JA Jr et al. Ann N Y Acad Sci. 2006;1085:1-10. 
2. Greenhalgh RM et al. EVAR 1 Trial. Lancet 2004; 364: 818-820. 
3. M Prinssen et al. Dream Trial. N Engl J Med 2004; 351: 1607-18. 
Disclosure
SAB member of WL Gore

201.3
Device selection, basic technical tips and tricks
F. McGrath;
Dept of Radiology, Beaumont Hospital, Dublin, Ireland.

Learning Objectives
1. To learn about the devices used for EVAR  
2. To learn how to select devices for EVAR  
3. To learn how to perform EVAR, including tips and tricks 
 No abstract available

201.4
How to follow-up and when to reintervene
K.A. Hausegger;
Radiology, General Hospital Klagenfurt, Klagenfurt, Austria.

Learning Objectives
1. To learn the optimal follow-up imaging strategy  
2. To learn about early and late complications of EVAR  
3. To learn how to treat complications 
Endoleak (EL) after EVAR is a common problem and its persistence 
has strong influence on the long-term outcome. Therefore, in-depth 
knowledge about diagnosis, classification and treatment of ELs is an 
integrative part of every EVAR program. 
Surveillance after EVAR/diagnosis of EL: The goal of surveillance 
after EVAR is to prevent rupture. High pressure ELs (type I and type 
III) are risk factors for late rupture whereas type-II and type V (endo-
tension) ELs are low pressure EL with a low rupture risk. In most 
institutions, stent graft surveillance has been performed with con-
trast enhanced multiphasic multislice CT (MSCT) after 1, (3), 6 and 
12 months and thereafter in yearly intervals. However, cumulative 
radiation exposure, repetitive contrast medium load and increasing 
work load caused by frequent follow-up MSCT must be viewed criti-
cally. Therefore, alternative surveillance protocols including ultra-
sound have been evaluated. Studies have shown that a risk-adjust-
ed follow-up regime might be the most efficient. Patients with low 
risk of aneurysm related mortality after EVAR have a normal 1- and 
6-months MSCT without EL and sack shrinkage at 12 months. In 
these patients, regular US examinations in yearly intervals might be 
safe. In addition, one yearly non-enhanced low-dose CT or a plain 
film may be recommended to detect eventual distortion or migra-
tion of the stent-graft. 
Patients with a persistent type II EL after one year need to be fol-
lowed up more closely and imaging modality is chosen depend-
ing on the character of the EL. DSA is necessary if differentiation 
between a high- and a low-pressure EL is not possible by CT or US. 
Treatment of ELs: High pressure ELs need to be treated and stent-
graft extension is performed in most cases. Type III ELs can be treat-
ed by coaxial stent-graft insertion. In rare cases with severe stent-
graft distortion, surgical removal of the stent-graft may be neces-
sary. 
Type II Els in a patient with a stable sac diameter is a benign con-
dition and rupture is rare. These patients are followed up with con-

sequent monitoring of the sac diameter. Treatment becomes nec-
essary if the sac diameter increases. Treatment of type II EL can be 
performed as a side branch embolization or direct sac puncture and 
trans-sac embolization. 
Treatment of type V Els is complex. Since no circumscribed EL can 
be seen (endotension), the target of treatment is not well defined. 
Insertion of a stent-graft in the already implanted stent-graft can be 
performed. Alternatively, sac puncture can be helpful.
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Special Session
High intensity focused ultrasound 

202.1
HIFU: how does it work?
W.M. Gedroyc;
Division of Clinical Sciences, Imperial College, London, United 
Kingdom.

Learning Objectives
1. To present the rationale and current available techniques for 

focused US
2. To describe the advantages and disadvantages of each technique 

and imaging guidance
3. To give perspectives on future developments
Focused ultrasound utilises power of approximately 10,000 times 
that of conventional diagnostic ultrasound and focuses it to a small 
point in the tissues. At this point, heating is produced leading to 
coagulative necrosis. This process can be carried out completely 
noninvasively focusing onto deep tissues provided there is a suit-
able acoustic pathway. The combination of this process with MRI 
allows very accurate targeting within tissues and can produce real-
time thermal imaging using phase shift imaging during the heat-
ing process. This allows titration of tissue response against multiple 
input indices (power, frequency, cooling duration, etc) so that opti-
mum response can be obtained at all times overcoming the inher-
ent tissue and biological variabilities that are commonly seen. MR 
guided focused ultrasound systems must be completely MR com-
patible because they function within the very hostile environment 
of a high magnetic field plus they must not produce damaging 
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radiofrequency energy which would degrade MR imaging. MR guid-
ed focused ultrasound systems use a variety of electronic transducer 
arrays which can produce heating spots of varying lengths shapes 
and widths and because the pattern of heat deposition can be clear-
ly visualised spot optimisation becomes an important part of the 
whole process. 
An acoustic pathway free of gas is vital for successful utilisation of 
this modality and similarly there must be no bone in the pathway 
for soft tissue procedures because bone absorbs ultrasound 50 
times more avidly than does soft tissue. Scars are also problematic 
at the moment because they are poorly vascular and seem to absorb 
ultrasound energy very avidly and also diffuse the ultrasound beam. 
Multiple new transducers are in the process of development which 
will allow access to a variety of organs. Currently specialised systems 
are available for fibroids, bone, and brain with new systems immi-
nently available for prostate and in the medium term for liver treat-
ments. 
Disclosure
acting as an occasional consultant to Insightec the FUS machine 
manufacturer

202.2
Does it have a role in fibroid management?
A.C. Roberts;
Dept. of Radiology, UCSD Medical Center, Thornton Hospital, La 
Jolla, CA, United States of America.

Learning Objectives
1. To define indications for focused US ablation of uterine fibroids as 

compared to other techniques
2. To describe technical details of fibroid management with focused 

US
3. To present results of fibroid ablation (series and trials)
The treatment for fibroids includes medical therapy, myomectomy, 
hysterectomy, and uterine artery embolization (UAE). Magnetic 
Resonance Guided Focused Ultrasound (MRgFUS) combines MR 
imaging to define the target and to control and monitor the abla-
tion, and an ultrasound transducer that controls and delivers the 
focused ultrasound beam. MRgFUS delivers focused high-energy 
ultrasound into tissue to cause thermal coagulation of the targeted 
tissue. The high intensity focused ultrasound causes an increase in 
the temperature of the tissue in the focal area. When the tempera-
ture in the target is raised to an appropriate level, protein denatur-
ation occurs, resulting in cell death and creation of a coagulation 
necrosis. Patient symptoms should be referable to fibroids, most 
commonly menorrhagia, or bulk symptoms such as urinary fre-
quency. There should be a limited number of fibroids preferably 
1-3. Fibroids that are homogeneous and hypointense (dark) on T2 
seem to respond better than fibroids that are heterogeneous and 
hyperintense (bright) on T2. Fibroids should be enhancing. Patients 
cannot have contraindications to MR imaging such as cardiac pace-
makers, sensitivity to MR contrast agents, severe claustrophobia, or 
those who exceed the size limitation of the MRI scanner. Abdominal 
scarring or bowel loops in the path of the ultrasound beam are con-
traindications; patients with intrauterine device in place should have 
the IUD removed. Obese patients may have so much subcutaneous 
tissue that the fibroid is largely out of the range of the ultrasound 
beam. It is not clear regarding the benefit of MR guided focused 
ultrasound in improving fertility, although patients have become 
pregnant following MR guided focused ultrasound. The procedure is 
performed with the patient lying in a prone position with her pelvis 
positioned over the transducer. The energy beam pathway is evalu-
ated to avoid any structures that would be in the path such as bowel, 
pubic bone, bladder, or nerves. The sonications are monitored using 
MR thermometry as described above trying to reach 70 -80°C, which 
ensures real tissue necrosis. Following the treatment, contrast-en-

hanced images are obtained to evaluate the extent of the ablated 
area. The volume of ablated tissue can then be calculated, and a per-
centage of treated vs. non-treated fibroid tissue can be determined. 
Pelvic pain and pressure symptoms seem to resolve most quickly 
with most women commenting that the fibroid feels softer and the 
pressure particularly on the bladder seems decreased. Improvement 
in menstrual bleeding seems to take longer, commonly taking three 
menstrual cycles before noticeable improvement. Measurable 
fibroid shrinkage does not occur immediately and it may be at least 
3-4 months before the patient notices any change in the size of the 
fibroid. There is a correlation between the volume of thermal abla-
tion and the clinical outcome. It is clear that the nonperfused tissue 
volume (NPV) should be as high as possible as there is a close rela-
tionship between the NPV and outcomes. 
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202.3
Palliation of bone tumours
M. Bezzi, C. Catalano, A. Napoli, R. Argirò, R. Passariello;
Department of Radiological Science, University of Rome La 
Sapienza, Rome, Italy.

Learning Objectives
1. To review the rationale of HIFU in the palliative treatment of bone 

tumours
2. To describe the technique, follow-up and main complications of 

focused US
3. To present results of focused US in bone tumours as compared to 

other techniques including radiation therapy
Pain palliation is one of the most important factors influencing 
the quality of life in patients with metastatic bone lesions. Current 
treatment options for these painful bone lesions include system-
ic therapy (mainly chemotherapy but also hormonal therapy) and 
local treatment (radiation, surgery). Although external-beam radio-
therapy is the current standard of care for patients with cancer who 
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have painful bone metastases, up to 30% of patients treated with 
this technique may not experience satisfactory pain relief. Following 
unsuccessful palliation with radiation, few treatment options remain 
(percutaneous probe-based ablation techniques, such as cryothera-
py and radiofrequency percutaneous ablation, or surgery). 
Magnetic resonance (MR)-guided focused ultrasound (MRgFUS) is a 
non-invasive ablation technique that enables the physician to per-
form localized thermal ablation of tissues by focusing the acoustic 
energy precisely at the targeted volume. MR guidance allows real-
time monitoring of location of the treatment and intensity of tem-
perature rise at the treated site. The focused ultrasound apparatus 
consists of a multiarray ultrasound transducer incorporated into a 
standard MR table. This transducer produces high energy ultrasound 
waves, which can be focused within the soft tissues of the body; this 
results in local temperature elevation and necrosis of the targeted 
area. 
Treating bone tumors with MRgFUS, in contrast to treating soft tis-
sue neoplasms, has specific advantages, such as higher absorption 
of the acoustic energy (up to 50 times higher than soft tissue absorp-
tion) and low thermal conductivity of bone tissue. These differences 
lead to limited penetration into normal cortical bone when using 
the MRgFUS system. Applying acoustic waves on the bone surface 
determines a temperature rise in part of the bone cortex enclosed 
in the beam path, thus indirectly ablating the adjacent periosteum 
and tumour tissue. Since the invasion of periosteum is considered to 
be the major source of pain in patients with metastatic bone lesions, 
ablating the source of pain should produce lasting pain relief. 
One of the unique features of the MRgFUS system is the incorpora-
tion of MR thermography in treatment monitoring. Throughout the 
treatment, each sonication’s location and the temperature eleva-
tion in the tissue adjacent to the targeted bone are monitored in real 
time, using the proton resonance frequency (PRF) shift temperature 
measurement method. In response to the resulting temperature 
map, the treating physician can decide to modify treatment param-
eters such as power, frequency, sonication duration or spot size. If 
temperature measurements following a sonication are below a criti-
cal level (i.e., 60°C for 1 second), that region can be immediately 
retreated to assure necrosis has occurred. This is different to all other 
ablation technologies where the ablative procedure is performed 
and the result is evaluated with imaging after few days or weeks; in 
this scenario, if treatment is suboptimal, another ablation session 
must be performed. 
Recently, the results of a multicenter study to evaluate the safety and 
efficacy of MRgFUS palliative treatment of bone metastases were 
published (1). The study was conducted in patients suffering from 
painful metastatic bone lesions for which other treatments were 
either ineffective or not feasible. Thirty-one patients with painful 
bone metastases underwent the MRgFUS procedure in three medi-
cal centres. MRgFUS treatment was conducted using a focused ultra-
sound phased array system (ExAblate_ 2000 system, InSightec Ltd., 
Haifa, Israel), integrated with a magnetic resonance imaging (MRI) 
scanner (GE 1.5-T MRI, Milwaukee, WI, USA). 
Effectiveness of pain palliation was evaluated using the visual ana-
log pain score (VAS) and measurable changes in the intake of opi-
oid analgesics. Thirty-six procedures were performed on 31 patients. 
The average patient age was 61 years (range 40–85 years) with an 
almost equal gender distribution (15 men and 16 women). The most 
common treatment site was iliac bone (18/31), and the most com-
mon primary tumour type was breast cancer (11/31). Mean follow-up 
time was 4 months. 25 patients underwent the planned treatment 
and were available for 3 months post-treatment follow-up. Seventy-
two percent of patients (18/25) had a significant reduction in pain (>2 
points) at the 3-month follow-up. ofthese, 50% (9/25) reported a VAS 
score of 0. Twenty-four percent had no response and one patient 
(4%) experienced worsened pain levels. The average VAS score was 
reduced from 5.9 prior to treatment to 1.8 at 3 months post treat-
ment. 67% of patients with recorded medication data reported a 

reduction in their opioid usage. No device-related severe adverse 
events were recorded. 
In another series (2), the imaging studies performed prior to and after 
sonication revealed interesting findings. The majority of patients 
in this series had osteolytic lesions with cortical thinning overlying 
the metastases. These tumours had homogeneous enhancement 
prior to treatment on contrast MR studies. Following treatment 
with MRgFUS, all lesions showed areas of decreased enhancement 
suggesting that the energy had penetrated the thinned cortex and 
determined thermal necrosis of the enhancing tissues. On follow-
up, unenhanced CT varying degrees of sclerosis were noted in these 
purely osteolytic metastases suggesting that new bone was being 
formed following the necrosis of the tumor. Palliation is generally 
thought to be determined by the energy absorbed by the perios-
teum of the thinned cortical bone. The imaging finding, however, 
suggests that energy may traverse the cortical bone into the medul-
lar region; theoretically, local tumor control could also be achieved 
if enough energy could be transmitted through the bone to achieve 
total necrosis of the medullar mass. 
Focused ultrasound had been applied also in patients with prima-
ry bone tumours (3). In a small series of patients, this technique was 
used in the salvage of limbs in patients with osteosarcoma. Seven 
patients underwent HIFU ablation. No severe complications were 
observed, and preexisting severe pain disappeared in patients treat-
ed with HIFU. Complete response of the tumor was achieved in three 
patients with osteosarcoma. Partial response was achieved in anoth-
er three patients treated with HIFU. The authors concluded that HIFU 
ablation may be a promising method of treatment of osteosarcoma 
which salvages the limb, but large-scale clinical trials are necessary 
for confirmation. 
With further development and evaluation, MRgFUS may therefore 
become one of the first line treatments for the palliative treatment 
of painful bone tumors. 
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202.4
Does it have a role in breast cancer?
F. Orsi, G. Orgera;
Interventional Radiology Unit, European Institute of Oncology, 
Milan, Italy.

Learning Objectives
1. To define the rationale for focused US ablation of breast tumours
2. To describe technique and results of phase I and phase II studies
3. To present potential future role, other than ablation, of HIFU in 

breast cancer
Introduction
High intensity focused ultrasound (HIFU) is a highly precise medical 
procedure using focused ultrasound energy for burning and destroy-
ing the tumor tissue at depth within the body, selectively and with-
out harming overlying and adjacent structures within the path of the 
beam. Unlike radiofrequency or cryoablation, which are also used to 
ablate tumors, HIFU is completely non-invasive and can be used to  
reach tumoral areas that are deep within the body, if there is an  
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acoustic window for allowing for the transmission of ultrasound  
energy. Preliminary reports underline a reduced toxicity with  
HIFU ablation compared with other ablation techniques because  
of the non-invasive nature of the procedure. First devices never used 
widely in clinical practice were trans-rectal probes, which have been 
used predominantly to treat the prostate cancer. Extracorporeal 
devices are significantly larger and can be used to treat a variety of 
problems, most commonly intra-abdominal solid tumors. As a result, 
these extracorporeal devices use transducers with a longer focal 
length and use both ultrasound and MRI for targeting the organ. 
Background
The JC HIFU system (which has been installed since 2007 at IEO) is 
an extracorporeal device using a 20-cm-diameter plane lead-zir-
conate-titanate disc transducers with an aluminium alloy lens with  
focal length of 16 cm, driven at 0.8 MHz. It operates at relatively high 
intensities up to 20,000 W/cm2. The imaging probe is situated in the 
centre of the high-intensity focused ultrasound transducer allow-
ing for real-time US image monitoring during treatment. Ultrasound 
is a form of vibrational wave which penetrates through soft tis-
sues and can be focused with the described spherically curved  
transducer to target sites that represents the Acoustic Focal Region (AFR). 
Guidance and monitoring of acoustic therapy is most impor-
tant to ensure that the desired region is treated and to mini-
mize damage to adjacent structures. Real-time imaging, such 
as ultrasound, ensures that HIFU beam targeting is maintained 
within the correct area throughout the procedure. Sonographic 
guidance provides the benefit of using the same form of en-
ergy that is being used for therapy. The significance of this is 
that the acoustic window can be verified with sonography. 
Imaging methods to assess HIFU treatment are similar to those 
used to assess the response to other methods of ablation such as 
radiofrequency ablation and include contrast enhanced CT and 
MRI. In addition, the use of micro-bubbles ultrasound contrast-
enhanced is also being examined as a method for evaluating ef-
ficacy of HIFU treatment. These methods all examine the change 
in vascularity of the treated volume. PET scan is another diag-
nostic tool currently used for oncologic applications it is used for 
assessing changes in metabolic activity after HIFU treatment. 
Several mechanisms are involved in the tissue damage induced by 
HIFU. Localized heat generation due to absorption of the acous-
tic energy is the main biological effect in tissues. The heat rap-
idly raises high temperatures at the AFR from 55 to 100°C, caus-
ing coagulation necrosis within a few seconds. The precise 
and well delimited US focusing (e.g., 1 mm diameter and 9 mm 
length) minimizes the potential thermal damage to the tissue lo-
cated along the acoustic pathway, because the energy is much 
lower outside the focal region. Mechanical phenomena, in ad-
dition to thermal effects, are associated only at high energies. 
Cavitation is the most important mechanical phenomenon; it 
can be defined as the creation or motion of gas bubbles with-
in an acoustic field due to alternating compression and ex-
pansion of tissue as ultrasound waves propagate through it. 
It seems difficult to distinguish the thermal effects from either 
acoustic cavitation or vessel damage in HIFU ablation. Actually, they 
can occur simultaneously within the targeted tissue. Therefore, 
the coagulation necrosis induced by HIFU can be considered as 
the result of biological effects from a combination of heat, cavi-
tation and vascular destruction on tissue. Combination be-
tween imaging and technologies for local therapy has made ab-
lative procedures more reliable and practical, allowing for safe 
and feasible application of HIFU treatments in clinical practice. 
US-guided extracorporeal high-intensity focused ultrasound has 
been recently used to treat patients with various kinds of malignan-
cies, including liver, breast, kidney, bone, and soft tissue both in Asia 
and Europe. Investigation and applications of HIFU are growing rap-
idly worldwide. Although the major clinical application for HIFU is in 
the treatment of benign and malignant solid tumors, several other 

potential therapeutic applications of HIFU are being investigated, in-
cluding thrombolysis, arterial occlusion for the treatment of tumors 
and bleeding, haemostasis of bleeding vessels and organs. 
European Institute of Oncology experience 
Over the past decades, there has been a radical change in the surgi-
cal treatment for breast cancer moving towards a more conservative 
approach, achieving the same clinical efficacy and maintaining the 
integrity of the woman’s body. 
The European Institute of Oncology (EIO) Interventional Unit and 
Breast Division is highly involved in clinical research to improve the 
effectiveness of breast cancer treatments reducing invasiveness and 
potential side effects of surgical treatments. 
Many papers have been published the results on HIFU treatment for 
breast cancer. Although the results are very encouraging and signifi-
cant, the small number of cases and the non-homogeneousness of 
enrolling criteria and post histo-pathological and/or instrumental 
HIFU evaluation leave large space for scientific speculation. 
Along this perspective, from the beginning of 2008, we started a 
feasibility study on breast cancer treatment by mean HIFU approach, 
paying particular attention to establish very restrictive criteria for 
patient recruitment. The study consists of HIFU treatment of select-
ed breast cancer and surgical resection at least one week after treat-
ment in order to evaluate histological findings such as residual via-
ble tumour, coagulative necrosis extension and so on. 
All patients enrolled for HIFU treatment must meet all of the follow-
ing inclusion criteria: 
· Female subject, age > 18 years 
· Diagnosis of breast cancer, confirmed by breast core-biopsy 
· Single tumour 
· Clinical stage cT & le 1.5 cm cN=any cM=any 
· Lesion boundaries visualized with US imaging 
· Lesion circumscribed at least more than 5 mm from skin or rib 

cage 
· Lesion circumscribed at least more than 20 mm from nipple areo-

la complex 
· passed the HIFU Simulation test 
· patient able to read, understand and sign the study specific 

informed consent form. 
The exclusion criteria are: 
· Presence of skin ulceration and/or scar 
· Presence of widespread pathological microcalcifications. 
Before HIFU treatment, all patients were subjected to a careful clini-
cal assessment including anamnesis and pre-surgical routine tests. In 
addition, each patient was re-evaluated by a radiologist with high-
frequency linear array US probe and digital mammography. 
All HIFU treatments were performed in a single session under local 
anaesthesia plus MAC (Monitored Anaesthesia Care) in order to 
improve the room time and preserve patient comfort and collabora-
tion, although at the beginning of experience, general anaesthesia 
was used in order to avoid any possible external effects disturbing 
the treatment such as pain, discomfort and involuntary movements. 
On the day of procedure, skin surface overlying the lesion was 
degassed and degreased with 95° alcohol to remove micro-bubble 
of air within the acoustic pathway. 
The day before surgery, the patient underwent radiological inves-
tigations (breast US and digital mammography) for verifying the 
changes in the tumour area, caused by thermal damage. 
Surgical specimen was extensively examined histologically in order 
to verify the thermal damage and confirm the absolute integrity of 
the surrounding parenchyma. 
Only 16 out of 58 patients (age range 41-74 years), initially included 
according to clinical reports at the first medical visit, were selected 
and then treated by means of USgHIFU. Tumour lesions ranged from 
5 to 15 mm. All patients, included in the study, were deemed candi-
dates for breast conservative surgery that was performed after 1-6 
weeks from HIFU treatment. 
Great importance was given to the time of the procedure. Room time 
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ranged from 3 hours 55 minutes to 1 hour 20 minutes. The overall 
treatment time, defined as the time from the beginning to the end 
of HIFU energy emission, ranged from 1 hour 55 minutes to 8 min-
utes. Sonication time, defined as the exposure time to HIFU energy, 
ranged from 15 minute 4 seconds to 38 seconds. 
No side effects were observed after the HIFU treatment. Only soft 
local mammary oedema was noted overlying the lesion. Patients 
return home the same day of treatment or the day after if the treat-
ment was completed in late afternoon, without any medication. 
Between 1 and 6 weeks from the HIFU treatment, patients under-
went conserving surgery associated to sentinel lymph-node biop-
sy or complete axillary dissection, if the sentinel lymph-node was 
metastatic. Macroscopic observation of surgical specimen showed 
the ablated tumour gray-white or gray-yellow in colour and felt firm 
on palpation. There was no evidence of haemorrhage in the cen-
tral region of the treated lesion. Microscopic examination showed 
tumour cells with typical characteristics of coagulation necrosis 
induced by thermal energy. 
Haematoxylin and eosin stain showed that cellular structure looked 
normal in some cancer cells, without any signs of tumour cell break-
down. The tissues maintained their cytologic staining characteristics 
giving an appearance similar to viable cells. By using conventional 
histological techniques, it was difficult to identify whether the treat-
ed tumor cells were dead or alive, in this region, under light micro-
scope. Very interesting was the indirect detection of thermal dam-
age in the immunohistochemical evaluation of oestrogen and pro-
gesterone receptors (ER and PR) expression. Protein denaturation 
indeed, caused by the high temperature, did not allow for dye stain-
ing in those cases which had shown receptor expression positivity in 
the pre HIFU treatment immunohistochemical evaluation. 
Another method to evaluate the effect of the HIFU was tested: 
2,3,5-triphenyltetrazoliumchlorid staining (TTC) was used to esti-
mate the capability of treated cells to absorb a viable dyeing at the 
gross examination. All lesions evaluated with this kind of method 
showed to be not stained. 
This preliminary research, although limited to a small number of 
patients, but quantitatively comparable to those present in litera-
ture, showed the USgHIFU treatment appears to be feasible and safe 
to destroy primary early breast cancer, without side effects. 
Hence, histopathology evaluation performed on surgical specimen 
after HIFU treatment, confirmed the correct ultrasound guided tar-
geting and release of thermal energy only within the tumour. Based 
on these premises, for the next year the Breast Division research 
activity will be directed towards different targets. 
Technology upgrade was the other main issue within our research 
activity: the introduction of a new Real-time Variable-Band Linear 
Array 13-4 MHz US probe and a new dedicated HIFU transducer have 
been developed in order to improve the US guidance/monitoring 
and reduce treatment time, respectively. 
Ongoing Research 
The principal purpose arising from our initial experience is addressed 
to confirm the kind of patients who would be the best suitable for 
this non-invasive treatment. Over this main issue, ongoing research 
is focused to continue the upgrade of HIFU technology in order to 
optimizing the technique and reducing the treatment time. 
From the anaesthesiology point of view, our results indicated that 
local anaesthesia together with MAC is feasible for HIFU procedure 
and our encouraging results may change our patient’s management 
in the future. 
Regarding the histopathology point of view, specific methods 
will be improved for assessing cell viability after HIFU through the 
development of viable colour methods and cell cultures. As a “so 
called” non-invasive technology, HIFU approach may play a key role 
in the future management of solid malignancies. The preliminary 
research activity and application of this new technology in patient 
care started more than one year ago and was limited to a small num-
ber of patients with short-term follow-up in focusing the feasibility 

and safety of this new technique. Based on the preliminary results, 
US guided HIFU treatment appears to be feasible and safe to ablate 
early breast cancers, without significant side effects, and can have a 
role in “multi-modal” management of patients with metastasis (liver 
and bone) from this tumor disease. The research activity is deeply 
integrated with the daily clinical work and the principal purpose 
arising from our studies are addressed to follow-up all patients to 
ascertain which patient group would be the best suited to this non-
invasive treatment. Over this main issue, ongoing research is focused 
also on implementation of HIFU technology in order to optimize the 
patient’s approach technique.
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Special Session
Current status of fibroid embolization 

203.1
Major clinical trials update
J.A. Reekers;
Department of Radiology, Academic Medical Centre, Amsterdam, 
Netherlands.

Learning Objectives
1. To review what major randomized clinical trials show regarding 

clinical efficacy complications, and cost of UFE vs surgery, medical 
therapy, and other treatment modalities

2. UFE versus hysterectomy: long term results (relief of symptoms, 
volume reduction, quality of life)

3. UFE versus hysterectomy: sexuality, body image and cost effec-
tiveness

 No abstract available

203.2
What is the ideal embolization material?
E. Santos Martín;
Radiology, University of Pittsburgh Medical Center, Pittsburgh, PA, 
United States of America.

Learning Objectives
1. What are the outcome measures of UFE? Do we have the ideal 

embolization material?
2. How and against do we need to test a new embolic material for 

UFE?
3. What are the reporting standards for UFE embolic material test-

ing?
The most common indication for hysterectomy is uterine fibroids. In 
the United Sates, 40% or greater of abdominal and subtotal hyster-
ectomies were performed for fibroids. Over the last few years, a vari-
ety of new treatment approaches have become available to women 
with symptomatic fibroids. The irruption of the uterine artery embo-
lization (UAE) has been the most important non-surgical interven-
tion in the management of fibroids. To date, there have been three 
randomized controlled trials published that compared UAE with hys-
terectomy. These trials have demonstrated the efficacy and safety of 
the UAE with level 1 evidence. What is the ideal embolization materi-
al? It seems to be an easy question to answer. The ideal embolization 
material should be easy to prepare and inject with smooth passage 
through microcatheter and without aggregation within the micro-
catheter to avoid clumping, and it should have a predictable level of 
arterial occlusion. It should have the highest percentage of symptom 
relief and fibroid infarct compared with the standard agents to avoid 
recurrences, with the lowest percentage of post embolization syn-
drome and complications. But it is not as easy as it looks like when 
considering the ideal embolization agent; there are several param-
eters to consider, first related to the material: the physical properties 
(rigidity/elasticity balance), the shape and the size of the particles, 
and second related with the technique of embolization: end point 

with each of the available agents, proximal aggregation of emboliza-
tion particles that can lead to occlusion of the microcatheter. There 
are several embolic materials that have been used for UAE: Product 
name (PN), Composition (C) and Type (T) 1. Embosphere Microsphere 
(PN), Trisacryl cross-linked with gelatine (C), Spherical microsphere 
(T). 2. Contour SE Microsphere (PN), Spherical PVA (C), Sphere (T). 
3. Contour (PN), Non-spherical PVA (C), Irregular (T). 4. Embozene 
Microsphere (PN), Hydrogel core with Polizone-F coating (C), Sphere 
(T). 5. Bead Block (PN), Acrilamido PVA macromer (C), Sphere (T). 6. 
Gelfoam (PN), Gelatine sponge (C), Irregular (T). 7. Coils (PN), Platinum 
and Stainless Steel (C). When UAE started, the initial particulate 
embolic agents available were gelatin sponge and polyvinyl alcohol 
(PVA). Gelatin sponge is not easy to prepare and is difficult to obtain 
uniform sized particles (cut the gelatin sponge in 1-mm cubes), and 
provokes a significant inflammatory reaction. Gelatin sponge has 
been successfully used for UAE, mainly in Japan, with a clinical effec-
tiveness of 89% at 5 years. Gelatin sponge seems to be an effective 
material for UAE. Non-spherical PVA was the first embolization mate-
rial used for UAE. Non-spherical PVA particles tend to clump and 
have a higher rate of microcatheter occlusion. The appropriate PVA 
particle size for UAE is 350-500 microns. There are several articles 
that have demonstrated the clinical efficacy (84-91%) of non-spheri-
cal PVA. Non-spherical PVA is an effective material for UAE. Tris-acryl 
gelatin microspheres (MS) were the first spherical embolic material 
on the market. Spherical materials avoid aggregation and allow a 
more predictable level of arterial occlusion. It is recommended to 
start the embolization with 500-700 microns particles and upsize 
to 700-900 microns when the endpoint has not been reached. The 
clinical efficacy is similar compared with non-spherical PVA. MS is an 
effective material for UAE. Spherical PVA was introduced in 2002 with 
a specific use for UAE. Spherical PVA produced less fibroid infarction 
than MS and non-spherical PVA. Spherical PVA should not be used 
for UAE. There are two new spherical embolic agents available on 
the market, acrylamido PVA beads and hydrogel beads coated with 
Polyzene F. There is not enough evidence that support their use in a 
routine basis. Both embolic materials should be used in controlled 
studies and should be tested comparing with the standard embo-
lic materials for UAE (MS and non-spherical PVA), and must demon-
strate a similar efficacy. The recommendations for evaluating new 
embolic materials for UAE have been publish by Dr. Spies. I would 
like to emphasize the main aspects. The study should be random-
ized with equal care and follow-up evaluation and blind evaluation 
of the follow-up images. The endpoints should be defined and must 
evaluate two significant aspects: relive symptoms and fibroid infarct 
compared with one of the standard materials. It is advisable to use 
contrast-enhanced MRI to study the percentage of tumor necrosis. 
The study should fulfill the standards of Reporting Trials Statement. 
The answer to this question is not easy. We have different agents, 
with different physical properties, with different particle penetra-
tion. Probably, there will be more than one ideal embolic agent for 
UAE. I will depend on the chosen endpoint. It could be possible that 
the ideal material to relieve symptoms and for fibroid infarction were 
different if the goal was to preserve fertility. 
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203.3
How should we manage huge fibroids?
J.-P. Pelage;
Radiology, Hopital Ambroise Paré, Boulogne, France.

Learning Objectives
1. What is the definition of huge fibroid?  
2. Technical tips on how to manage them  
3. Results and complications
 No abstract available

203.4
Fertility and pregnancy considerations
J. Maskova;
Radiology, ARI, Aberdeen, United Kingdom.

Learning Objectives
1. To review the mechanisms involved in UFE-caused infertility
2. To describe technical tips to avoid damage to the ovarian function 

during UFE, and to preserve fertility
3. To review what major studies show in UFE and pregnancy rates

A) How fibroids can impact fertility - can we clarify whether these 
tumours affect fertility and, if so, which kinds of lesions deserve 
treatment? 
Childlessness is a life crisis and impaired fertility has been reported 
to affect 10-15% of couples (Evers 2002) 
1. Fibroids and infertility: Observational epidemiological study is 
inconclusive due to methodological limitations, but there are two 
pieces of clinical evidence supporting the opinion that fibroids inter-
fere with fertility- 1st the pregnancy rate in women undergoing 
myomectomy is higher than in control group of unoperated patients 
(Bulleti 1999), 2nd IVF- The delivery rate is reduced in patients with 
fibroids, but is not affected in those who underwent myomecto-
my. Fibroid as a sole factor of infertility is present in less than 10% 
of cases. Size and anatomical location are important factors with 
the size being more than 5 cm, location close to tubal ostia or cer-
vix more likely to cause the problems. Sub mucosal or intramural 
fibroids may cause dysfunctional uterine contractility and interfere 
with sperm migration and ovum transport and nidation (Bajekal 
2000). 
2. Fibroids and reproductive outcomes: About 1-4% of pregnancies 
are associated with fibroids, 80% of fibroids remain the same size 
during pregnancy or become smaller (Muram 1980). Fibroids may 
cause a number of complications including miscarriage or bleed-
ing. The location of fibroid in relation to placenta seems to be more 
important than size. The first trimester miscarriage rate was report-
ed up to 40% (Li 1999). The other possible complications during 
pregnancy and delivery include degeneration with abdominal pain, 
intrauterine growth retardation, obstructed labor, abruption and 
postpartum haemorrhage. 
B) UFE-caused infertility 
Ovarian function impairment incidence of permanent ovarian fail-
ure after UFE is estimated as 2% (Goodwin 2000) and occurs mainly 
in women over 45. Passage of particles through anastomotic ves-
sels was proved by histopathological examination (Payne 2002) and 
sonography showed reduced ovarian perfusion after UFE (Ryu). 
Non-target ovarian embolization via the utero-ovarian anastomoses 
About 6-7% of patients have type III utero-ovarian anastomoses 
(Razavi 2002) which have flow towards the ovary. Embolisation in 
these patients can cause ovarian ischaemia and failure. Embolising 
type Ib anastomoses (reflux towards the ovary with wash out toward 
the uterus) might lead to the damage of ovary, too. 
Radiation dose to the ovaries. The dose level that might cause ovar-
ian function alteration is not known and there is no clear dose caus-
ing ovarian failure (also age depending). Mean estimated absorbed 
ovarian dose for UFE is 22.34 cGy (4,25-65.08 cGy), skin dose 162.32 
cGy (66.01-303.89 cGy) with fluoroscopy time 8.9-52.5 min. (Nicolic 
2000). These levels are 12-30x lower than dose during radiation ther-
apy for Hodgkin disease of the pelvis, which can cause temporary 
ovarian dysfunction, but does not appear to affect long term fertil-
ity. But the fact we are dealing with benign condition and not any 
malignant disease must be kept in mind! Procedure time depends 
strongly on UFE experience; there was reported 27% reduction in 
procedure time and 27% reduction on fluoroscopy time with increas-
ing UFE experience (Pron 2003). 
Endometrial changes - abnormal endometrial changes are surpris-
ingly frequent after UFE with a finding of yellowish spots, intra-
uterine adhesions and communication between uterine cavity and 
necrotic myoma. Clinical significance, reversibility and impact on 
fertility remain unclear (Mara 2007). 
Endometrial atrophy seems to be rare but may occur (Tropeano 
2003). 
Remaining distortion of uterine cavity caused by fibroid/s- even well 
embolized, large fibroid can deform the uterine cavity and cause 
infertility- combined treatment with myomectomy following UFE is 
a possible option. 
C) Tips to avoid the damage to the ovarian function during UFE 
Radiation protection: To reduce the radiation dose to the ovaries 
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we should use pulsed fluoroscopy (40-50% reduction), imaging rate 
(1/s), reduce number of exposures, road mapping, reduce magnifi-
cation, reduce angulation, precise conning. A single versus bilateral 
groin puncture depends on our habits. 
Utero-ovarian anastomoses protection: Delineation of ovarian artery 
to uterine artery anastomoses is of practical relevance in avoiding 
non-target embolisation. Detection of type III anastomosis should 
be followed by protective embolization or using bigger size par-
ticles. Do not overpower the injection - could cause reflux into the 
ovary (changing type Ia into Ib anastomoses). 
D) Major studies shown UFE and pregnancy rate - Table 1 
Pregnancy outcomes were presented in the form of case reports, 
review articles and case series. Up to the March 2008, more than 170 
were reported to be pregnant. 
Only one prospective randomised trial comparing UFE and MY in 
fertility planning women. 
Mara 2007 
58 embolisations, 63 myomectomies 
26 trying to conceive after UFE, 40 after MY 
50 gestations in 45 women 
33 pregnancies, 19 labors, 6 abortions after MY 
17 pregnancies, 5 labors and 9 abortions after UFE 
Obstetrical and perinatal results similar 
Comparative study 53 pregnancies following UFE and 139 pregnan-
cies after MY. 
Goldberg 2008 
Higher rate of preterm delivery and malpresentation after UFE. 
Similar higher rate of postpartum haemorrhage and spontaneous 
abortion. 
E) Reported pregnancy outcome following other treatment 
methods. 
Laparoscopic ligation or coagulation of uterine arteries. 
Holub 2006 
153 patients treated during 4 year period, 21 pts desiring pregnancy, 
9 conceived spontaneously, one after anovulation treatment, aver-
age 32 y. Two vaginal deliveries at term, one at 31 week. Four others 
delivered by CS at term, one at 31 week. One miscarriage in the first 
trimester. One case of undesired pregnancy which was proved extra 
uterine. 
Yi-Jen Chen 2003 
36 pts sexually active without contraception, 17 pregnancies in 15 
women. 7 miscarriages in the first trimester and one premature rup-
ture of membrane. Only two women delivered normal neonates. 
Seven pregnancies terminated on patients’ request. 
Magnetic resonance ablation. 
Rabinovic 2010 
51 reproductive age women, 54 pregnancies. 41% live births, 28% 
abortion rate, 11% rate of elective pregnancy terminations, 20% 
ongoing pregnancies beyond 20 gestational weeks. Vaginal delivery 
rate 64%. 
Following surgical myomectomy-Table 2 
F) Conclusion: fibroids treatment management in patients 
desiring pregnancy 
Uterine fibroids are a heterogeneous condition varying from a small 
single fibroid to a multiple large lesion causing distortion of pelvic 
anatomy. Clear guidelines for management of fibroids in infertile 
women are hence very difficult. 
The best suggestion is to adopt a comprehensive and individual 
approach to identify the best option for the woman. Myomectomy 
appears to have superiority in the first 2 years of treatment, but 
embolization remains a good treatment option for those who are 
not surgical candidates or who need more complex combined treat-
ment. 

Table 1 

Author Willing/n Pregnancy 
rate 

Live 
births 

Comments 

Ravina 
2000 

9 12 7/12 
(58%) 

3 premature, 
4 CS 

McLucas 
2001 

139/400 
(35%) 

14/139 
(10%) 

12/17 
(70.5%) 

no complica-
tions 

Canpenter 
2005 

?/671 29/671 (4%) 16/26 
(62%) 

bleeding 
40%,preterm 
88%,postpartum 
h.20% 

Kim 2005 6/94(6%) 5/6 (83%) 

Pron 2005 ?/555 21/555 (4%) 18/24 
(75%) 

placental abnor-
malities 

Walker 
2006 

108/1200 
(9%) 

56/108 
(52%) 

33/56 
(59%) 

higher risk of 
complications 
(miscarriage, 
bleeding, pre-
term, CS) 

Pinto 
Pabón 2008 

57/100 
(57%) 

11/57 (19%) 8/11 
(73%) 

no complica-
tions 

Firouznia 
2009 

23/102 
(22.5%) 

14/23 (61%) 13/15 
(87%) 

Table 2 

Method n Pregnancy rate Live births 

laparotomy 465 279/465 (60%) 249/314 (79%) 

hysteroscopy 198 108/198 (55%) 93/116 (80%) 

laparoscopy 191 90/191 (47%) 68/90 (76%) 

LS cryomyolysis 9 9/9 (100%) 7/9 (77%) 

Special Session
Update on haemodialysis access treatment

204.1
Arterial and venous intervention in fistulas
J. García-Medina;
Vascular and Interventional Radiology, Hospital Reina Sofía de 
Murcia, Murcia, Spain.

Learning Objectives
1. Learn how to assess a fistula clinically 
2. Learn the role of plain old angioplasty 
3. Learn strategies of follow-up after intervention
Learn how to assess a fistula clinically 
A dysfunctional haemodialysis arterio venous fistula (AVF) should 
be assessed clinically before any endovascular intervention. It is 
useful to know the etiology of the renal failure, the time on dialy-
sis and the age of the fistula. It is useful to know if the patient has 
had central venous catheters and, if so, for how long. Following 
the anamnesis, the next step is the examination of the patient. 
a) look
The first glance at the fistula helps make the difference between 
flat veins with likely low flow from aneurismal veins resulting from 
chronic outflow stenoses or hyperflow. Hematomas often results 
from difficulties in cannulation due to inflow stenoses or stenoses in 
the cannulation areas. A spot of skin necrosis on the arterialized vein 
results from venous outflow stenoses and is often a surgical emer-
gency. Any wound on a finger should raise the problem of a steal syn-
drome. Arm edema usually results from a central vein stenosis. The 
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visualization of collaterals indicates outflow stenosis or hyperflow. 
b) palpate
Palpation of the fistula has to be performed along its entire 
length, feeling the brachial, radial and ulnar pulses in forearm fis-
tulas, and the brachial pulses in upper-arm fistulas. The anasto-
mosis must present a thrill; the existence of pulsatility suggests a 
stenosis in the outflow vein. A dilatation in the post-anastomotic 
vein, with pulse, that does not collapse when you lift the extrem-
ity, is clearly suggestive of post-anastomotic venous stenosis. 
Similarly, any aneurysmal dilatation along the course of the fis-
tula is indicative of outflow stenosis. The placement of a tourni-
quet on the upper arm helps fill the veins. Palpation of collater-
als issuing from the main vein of the fistula also suggests the exis-
tence of a stenosis. In cases of a post-anastomotic venous stenosis 
in a radial-cephalic fistula, retrograde flow can develop through 
a branch of the cephalic vein with reflux to the hand and from 
there to the forearm basilic vein and into the deep venous system. 
c) listen
The thrill is normal at the anastomosis, abnormal anywhere else 
where it indicates the presence of a turbulence due to a stenosis. 
When an arterio venous fistula has good thrill in the post-anastomot-
ic segment but loses in intensity as running away from the anasto-
mosis, it may be because the vein runs deeper. In these cases, echog-
raphy can confirm the depth of the vein. When an excess of thrill 
is accompanied by hypertrophy of the AVF, we suspect a high flow 
fistula. In this case, flow measurement by ultrasound may confirm. 
In fistulas with high flow and in atherosclerotic diabetic 
patients it is even more necessary to examine the hand and 
fingers, looking for trophic lesions suggestive of ischemia. 
Listening to the patient is important, especially when the complaint 
is a painful hand indicating the development of hand ischemia by 
steal syndrome, whose gravity is often underestimated by dialysis 
staffs.
Learn the role of plain old angioplasty
The high pressure dilation is the basic tool for treating stenoses 
occurring in dialysis fistula. Stents have overall disappointing results 
and must be used with caution only when dilation balloons clear-
ly fail; which occurs in less than 10% of cases. There is little room 
for expensive cutting balloons or for cryoplasty which have not 
proven to achieve better results than ultra high pressure balloons. 
The AVF dysfunction is due, most of the time, to the exis-
tence of one or more stenoses. Stenoses can be localized in 
the arterial inflow (from the aortic arch to the anastomosis), 
in the anastomosis, or in the arterialized vein (from the anas-
tomosis to the superior vena cava). Dilation of the steno-
sis by balloon angioplasty can solve the following problems: 

radial- cephalic fistula, angioplasty with an antegrade approach 
from the brachial artery or retrograde from the cephalic vein or 
the distal radial artery achieves high success rates. Other times, 
the stenosis is located at the anastomosis or immediately after 
it (juxta anastomotic stenosis). In these cases, angioplasty with 
high pressures balloons (up to 30 atmospheres) increases the 
flow of the fistula suddenly. Caution must be used in the bra-
chial AVF, where an overdilation of a peri-anastomotic steno-
sis can lead to a steal syndrome that sometimes precipitates an 
acute severe ischaemia requiring urgent closure of the fistula. 

outflow vein up to the superior vena cava. The hyper-venous pres-
sure is transmitted to the dialyzing machine during the haemo-
dialysis sessions. These stenoses are common in the immediate 
outflow of puncture sites in the cephalic arch of brachial-cephal-
ic AVFs, and at the end of the superficialisation of basilic veins. 
Central venous stenosis can also give high venous pressures dur-
ing dialysis. Sometimes hyper-venous pressure is manifested by a 
lengthening of haemostasis when removing the dialysis needles. 

site of the venous dialysis needle and can occur in all low-flow fistu-
las. In cases of outflow stenosis, the purified blood collides with the 
stenosis, which it cannot pass and so returns to the dialysis machine. 

leads to increased venous pressure, which is transmitted retro-
gradely, causing oedema because of difficulty venous return. 
Balloon dilatation angioplasty in such cases produces dramat-
ic clinical results, with the immediate resolution of the oedema. 
Angioplasty balloon dilation at higher pressures (up to 30 atmo-
spheres) is usually painful. It is therefore important to infiltrate the 
skin with local anaesthetics in the area to be dilated. Sometimes, 
when the lesions are located deep in the arm, or in central veins, the 
process requires the presence of an anaesthesiologist who, coordi-
nating with the vascular radiologist, administers immediate action 
analgesia (remifentanil) immediately before dilatation. With the 
assistance of an anaesthesiologist, a central vein stenosis can be 
dilated to over 20 atmospheres for two to three minutes and this 
may reduce the elastic recoil that is typical in these central lesions. 
The angioplasty balloon should be one mm over the diameter of the 
normal vein or artery adjacent to the stenosis. The length of the bal-
loon must be tailored to the length of the stenosis. Long stenoses 
may be dilated with balloons 6, 8 or 10 cm long. These long bal-
loons are particularly useful in venous occlusions, once recanaliza-
tion has been achieved. Balloon inflation should be fast, trying to 
get to the maximum pressure allowed by the manufacturer. At the 
beginning of inflation, it is customary for a waist to form due to the 
resistance of the stenosis against the angioplasty balloon. The dis-
appearance of the waist indicates fibre breakage and a good dila-
tation. When deflating the balloon it is important to monitor the 
area to rule out vein rupture. If rupture occurs the balloon must 
be re-inflated to 2 or 3 atmospheres and at the same time, manu-
al pressure applied in the area. After a few minutes of haemosta-
sis with internal pressure from the inflated balloon and external 
manual pressure, the balloon is deflated again and a contrast con-
trol performed. If the leakage has gone, the procedure is finished. 
In rare cases, it is necessary to implant a stent to stop the bleeding. 
Arterial stenoses respond well to balloon dilatation. Radial artery 
dilation ostensibly improves the flow of a radial-cephalic AVF. It is 
best to address the artery in a retrograde direction from the vein 
of the fistula, after angiographic diagnosis by retrograde puncture 
of the brachial artery. If the anastomosis angle is very acute, it can 
be addressed by puncturing the distal radial artery in a retrograde 
manner or the brachial artery by an antegrade approach. Although 
uncommon, highly fibrotic stenoses may be resistant to high pres-
sure balloons. In such cases, the waist of the balloon continues 
unabated, despite reaching the maximum allowed pressure. In these 
cases, repeated puncture with a needle in the fibrotic area may break 
the fibres and help to increase the endoluminal size of the vein. Also, 
the cutting balloon has been demonstrated to be useful in these 
cases. Another type of balloon, the cryoplasty balloon (Polar Cath) 
using nitrous oxide for inflation to 10 degrees below zero, has not 
proven to be any more successful in the treatment of these strictures. 
Stents in central veins must be avoided as far as possible. A stent in 
the innominate vein could occlude the future access for a catheter, 
whether be via homo lateral jugular vein or the contra lateral innom-
inate vein. Likewise in the subclavian vein, a stent could be an obsta-
cle for the implantation of a catheter via the ipsilateral jugular vein. 
In the cephalic arch, the implantation of a stent protruding into the 
subclavian vein could obstruct flow in the vein and complicate any 
future brachio-axillary or brachio-subclavian PTFE graft. Depending 
of the venous anatomy, flexible stents or more rigid nitinol stents can 
be implanted. Stent grafts should be avoided in venous central veins. 
In the peripheral territory of vascular accesses, stents must be 
avoided as far as possible, e.g. in forearm fistulas, stent implan-
tation could complicate future surgery. Also, stents might dam-
age the skin by contact with it. However, in some cases, stent 
implantation is indicated, the most important of these being the  
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control of post PTA uncontrolled rupture; in these cases, a non-cov-
ered stent can stop the bleeding. Stents are better indicated in bra-
chio-cephalic fistulas, e.g. aneurysms with thrombus in the wall can 
be corrected with graft stents. Also, stents can be useful when re-
stenosis occurs repeatedly or soon after PTA. It is important to avoid 
implanting stents in punction localizations; however, haemodialysis 
needles can punction stents for many years without problems.
Learn strategies of follow-up after intervention 
After angioplasty of an AVF, the nephrology and nursing ser-
vices are responsible for monitoring. Systems monitoring the 
success of the PTA vary among haemodialysis centres. A good 
session of dialysis after the PTA, with no dysfunction, is con-
clusive of successful treatment. The most reliable method of 
assessing the functioning of the fistula after the PTA is the mea-
surement of flow, either by ultrasound dilution techniques 
(Transonic) or colour Doppler ultrasound, with measurement ide-
ally performed on a monthly basis or at least every 3 months. 
The best tool available to the vascular radiologist is ultrasound. 
Re-stenosis at the site of balloon dilation, or the appearance of a new 
stenosis, can also be controlled by ultrasound. Currently, most ultra-
sound scanners provide software for power flow measurements. The 
flow measured in the brachial artery corresponds to the flow with-
in the fistula. A reduced flow of 500 ml/min or a reduction of 25% 
over the last control suggests a high risk of short-term thrombosis. A 
resistance index (RI) greater than 0.7 is also predictive of re-stenosis.
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204.2
Dialysis grafts: how to treat an occluded graft
L. Turmel-Rodrigues;
Dept. of Radiology, Clinique St-Gatien, Tours, France.

Learning Objectives
1. Learn indication and especially contraindication for declot
2. Get familiar with advantages and disadvantages of thrombolysis 

versus mecanical declot
3. Learn how to follow-up after treatment
Indications and contraindications
Acute thrombosis of the vascular access means that usual dialysis 
is not possible and is usually diagnosed when the patient comes 
for and needs the dialysis treatment. In cases of hyperkalemia or 
fluid overload, urgent dialysis has to be performed through a tem-
porary central line (preferably the femoral vein). In all other cases, 

rapid declotting of the vascular access prior to dialysis is prefer-
able whenever possible in order to avoid central catheterization. 
A thrombosed access can be declotted by conventional surgery, 
by endovascular means, or by a combination of both. The litera-
ture reports conflicting results and it is impossible to state that one 
approach is superior to the others since success rates and outcomes 
are extremely operator-dependent.
Infection of the vascular access is the only universal contraindication 
to percutaneous techniques in view of the risk of fatal bacteremia 
and overall because the infected segment of vessel, skin or graft 
cannot be removed. However, native fistulas may have tenderness 
and erythema due to the phlebitis incited by the clot. In contrast to 
prosthetic grafts, this is not indicative of infection and disappears as 
soon as the fistula is declotted. Unfortunately, local pain can be so 
intense that neuroleptanalgesia can be necessary, which delays the 
transfer to the dialysis unit since the patient has then to be moni-
tored a few hours in a recovery room.
An area of skin necrosis in cannulation areas is the result of chron-
ic venous hypertension and indicates an outflow stenosis which 
was overlooked by nephrologists. This is a relative contraindication 
to percutaneous treatment when this area has more than 3 mm in 
diameter. The risk is the detachment of this segment of dead skin 
during declotting maneuvers, resulting in massive external bleed-
ing which has to be controlled either by suture of the skin, which 
is not the best area of expertise of radiologists, or placement of a 
covered stent through the breach. A better and more durable sur-
gical revision of this area will have then to be performed rapidly. 
True allergy to iodine is rare and many patients labelled as “aller-
gic to iodine” can be usually injected after premedication by corti-
coids and anti-histaminics. The rare patients really severely allergic 
to iodine can be treated percutaneously using a stable gadolinium-
based contrast agent.
Recent surgery (for example, a patient referred for early rethrombosis 
after surgical thrombectomy) is a contraindication for local injection 
of thrombolytics but not for mechanical thrombectomy, although 
the area of surgical approach is a fragilized zone where endovas-
cular maneuvers will have to be performed with extreme caution. 
Immature fistulas, i.e. recently created autogenous fistulas, that were 
never been previously cannulated are a relative contraindication to 
percutaneous thrombectomy because the results are usually poor, 
with a high rate of initial failures. The small, spastic and fragile arte-
rialized vein is usually difficult to cannulate and responds poorly to 
dilation, with a high proportion of ruptures despite the use of small 
diameter balloons (4 to 6 mm).
Big aneurysms or overall aneurysmal degeneration of the vein are 
predictors of major difficulties in the process of removal of the 
thrombus. Aneurysms usually grew slowly with time and local chron-
ic low flow on contact with the aneurysmal wall frequently resulted 
in the creation of layers or thrombi of different ages, similar to those 
developing in aortic aneurysms.
These layers of old thrombi are usually so tough that they are impos-
sible to lyse chemically or to break using currently available mechan-
ical devices. During declotting maneuvers, fresh clots are relatively 
easily removed but these tougher older clots are often fragmented 
in still wall-adherent but instable pieces that can secondarily detach 
and embolize into the outflow. These embolic bullets can result 
in the reocclusion of the fistula if their diameter is bigger that the 
diameter of the outflow vein and they are in all cases non-desired 
pulmonary embolic events.
Faced with these tough threatening old thrombi, the intervention-
al radiologist has only one therapeutic option: to trap them with a 
stent. However, stent placement to imprison such clots nested in 
aneurysms is possible only if there is a sufficient length of relatively 
normal diameter vessel to anchor stent extremities upstream and 
downstream from the aneurysm.
This challenge is nevertheless impossible to face when the whole 
vein developed aneurysmal degenerescence as we can see it mainly 
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in brachial-cephalic fistulas, sometimes in radial-cephalic or ulnar-
basilic fistulas.
A clotted fistula or graft can be declotted up to 4 weeks after the onset 
of thrombosis using endovascular techniques. The need for such de- 
layed treatment can occur in two circumstances:
- patients in intensive care units after major surgery having caused 
fistula thrombosis, which means that the fistula will be declotted 
only when the patient can be transferred to an angiography suite 
- non-dialyzed ESRD patients, which includes previously undialyzed 
patients and patients with a failing transplanted kidney. The fistula 
will have become thrombosed between 2 monthly medical appoint-
ments and the patient is frequently unable to say when the fistula 
stopped running. It has been reported that prosthetic grafts can be 
declotted many years after onset of thrombosis, an approach which 
is questionable in view of the risk of embolization of tough endovas-
cular debris into the lungs.
In summary, temporary contraindications to declot include hyper-
kalemia and fluid overload; the only absolute contraindication 
is infection of the vascular access, relative contraindications are 
the presence of an area of skin necrosis, severe allergy to iodine, 
never previously cannulated immature native fistulas, aneurysms 
of more than 5 cm in diameter, thrombosis of more than 1 month. 
Thrombolytic drugs or mechanical thrombectomy?
Percutaneous declotting of a dialysis access is usually an out-
patient procedure although overnight hospitalization has been 
reported and is still used by some teams using thrombolytic drugs. 
There are two mandatory stages in the treatment of a throm-
bosed access: 1) removal of clots and 2) treatment of the cause 
of the thrombosis, which in all cases is a tight underlying steno-
sis with a native fistula. Some prosthetic grafts might get throm-
bosed with no concomitant significant stensosis on the circuit. 
Removal of the thrombus is performed in the literature by phar-
macological, mechanical means, or the combination of both. 
Historically, in the early 1980s, radiologists used thrombolytic drugs 
(streptokinase, urokinase) but mechanical methods appeared soon 
after. Today, it can be said from the current literature that throm-
bolytics are not mandatory for the successful recovery of throm-
bosed fistulas and grafts although many teams still use them. 
Unlike mechanical methods, thrombolytics have contraindica-
tions: recent surgery, severe hypertension, cerebrovascular disease. 
The actual effectiveness of the different techniques of removal of the 
thrombus is tested only in fistulas with a large clot burden. In pros-
thetic grafts and in many native fistulas, it has been since long proven 
that the small clot burden (or residual clots after any previous throm-
bectomy technique) can be simply mechanically pushed into the 
outflow veins and finally embolized into the pulmonary circulation 
with little, but not without, risk of clinical complications. This rough 
treatment of residual clot cannot be performed in cases of a sig-
nificant residual clot burden. However, no technique, open surgery 
included, can claim not to cause any small pulmonary embolism and 
the risk of bronchospasm in reaction to such embolism is the reason 
why anticoagulation (at least 3,000 units of heparin) is mandatory. 
Antistaphylococcal antibiotics are also usually recommended since 
these fresh clots lying under the skin might be colonized by germs. 
Although the technique for declotting a PTFE graft can easily be 
standardized (a thick prosthetic wall which is easy to palpate and to 
cannulate, a constant graft diameter, small mean clot volume (3.2 
mL), underlying stenosis located at the venous anastomosis in the 
vast majority of cases), clotted native fistulae result in a wide range 
of difficulties: 1) a thin wall and small diameter can make it difficult to 
place the first guidewire in the venous lumen, 2) it can be difficult to 
find the way to the anastomosis when the guidewire becomes lost in 
collaterals, 3) the underlying stenosis can occur anywhere and can 
be extremely difficult to localize clinically, 4) the underlying stenosis 
is severe, frequently irregular and difficult to traverse, 5) the amount 
of thrombus can be high (30 cc), 6) aneurysms are frequent, with 
possibly thick layers of old wall-adherent thrombi, and the guide-

wire often rolls up on itself in the aneurysm so that it can be impos-
sible to catheterize the vein running in or out, and 7) concomitant 
thrombosis of the feeding artery is common in cases of end-to-end 
anastomosis.
The first stage is blind puncture of the thrombosed vessel under 
local anesthesia and usually placement of two introducer sheaths in 
opposite directions to gain access to the venous outflow and to the 
arterial inflow.
Clinical examination is essential to choose the best site for initial 
catheterization. When the stenosis is located a few centimeters from 
the wrist anastomosis (forearm fistula), with no evidence of concom-
itant outflow stenosis, a single retrograde approach from the vein at 
the elbow is sufficient to treat the whole fistula. On the other hand, 
when the first centimeters of the fistula are still patent, a single ante-
grade approach from the patent segment is sufficient. In loop grafts, 
the puncture at the apex (convexity of the loop) has been described 
as a potential single access technique
Once the thrombi have been removed, the unmasked underlying 
stenosis/es must be dilated. High pressure balloons, which can be 
inflated above 30 atmospheres (“Conquest” from Bard®), are used to 
abolish the stenosis when necessary. The use of stents is limited to 
the treatment of acute ruptures not controlled by balloon tampon-
ade, acute pseudoaneurysms, major stenosis recoil (>50%) after dila-
tation, and occlusive residual clots not detached by the thrombec-
tomy device.
Finally, the whole fistula must be checked from the feeding artery 
to the superior vena cava in order to rule out residual thrombi and 
stenoses.
Follow-up after treatment
The percutaneous declotting of thrombosed accesses can result in 
complications that must be monitored during the early days follow-
ing treatment.
The specific casualties reported in the literature have been due to 
bacteraemia and pulmonary embolism. A breach in the sterile tech-
nique is always possible and it is extremely difficult to avoid iatro-
genic pulmonary embolism during the declotting of any dialysis 
access.
Dilatation-induced rupture can lead to the loss of the vascular access 
if the guidewire is inadvertently removed with no possibility or re-
passing the stenosis. It can also generate significant haematoma, 
with blood depletion or pseudoaneurysm in high flow fistulae, even 
after stent placement.
Haematomas and pseudoaneurysms can occur at puncture sites 
(elbow artery).
Hand ischaemia can complicate excessive dilatation of a peripheral 
stenosis in cases of poor arterial supply to the hand, mainly in elbow 
fistulae. Ischaemia can also result from an overlooked iatrogenic 
embolism in the forearm arteries during a thrombectomy procedure. 
Arm oedema can unmask concomitant central vein stenosis after dil-
atation of a peripheral vein.
Stents can migrate into central veins, right heart or pulmonary arter-
ies when the diameter of the vein was underestimated. They also 
can become infected or there can be ulcerations of the skin when 
they are placed in a superficial location. Stents can also be destroyed 
by inadvertent cannulations and create obstruction to the flow.
It can be said that the immediate success rates for declotting are 
best in prosthetic grafts (close to 100%), but there is a high rate of 
early rethromboses (ranging from 16 to 70% at 1 month), largely 
influenced by the problem of residual clots. In contrast, immediate 
failure is not uncommon in native fistulae (1 to 30%) but with a low 
rate of early rethromboses. Stenoses will frequently recur but there 
is no consensus to date about the value of prophylactic dilations as 
long as the vascular access allows efficient dialysis. Including early 
failures, patency rates reported at 1 year were about 50% for fore-
arm fistulae, 35% for upper arm fistulae and 25% only for prosthetic 
grafts in the largest comparative series published to date.
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204.3
Treatment of central venous stenosis
M.K. Glynos;
Radiology, Athens Naval and Veterans Hosp, Athens, Greece.

Learning Objectives
1. Learn about the importance of imaging the entire AV circuit from 

arterial anastomosis
2. Get familiar when to treat a central stenosis and when not
3. Learn about the caveats of central vein stenting
The association between subclavian or internal jugular vein cannula-
tion for insertion of CVCs and Central Venous Stenosis was first iden-
tified in the 1980s. Although internal jugular access has been proved 
safer compared to subclavian one regarding central venous steno-
sis , a 30-40% of CVC-dependent haemodialysis patients will experi-
ence symptoms of central vein stenosis. Interestingly, even without 
history of CVC, a high proportion of CVS was found among patients 
on hemodialysis. 
Although the pathophysiology of CVC-associated CVS remains large-
ly undefined, the most potential factors are thought to be direct 
contact and subsequent physical damage of the catheter to the 
venous wall and endothelial hyperplasia, a hypothesis supported 
from the histologic specimens that contain fibrous tissue. Infection 
and inflammation play a certain role in CVS, as even after removal 
of the CVC, those with history of catheter-related infection show 
three times increased risk for CVS. Turbulent flow leading to plate-
let aggregation and the uremic milieu that affects the intima of the 
veins may contribute to the creation of the stenosis. 
The most significant symptom of CVS is arm, breast or facial swelling, 
as well as inability of adequate hemodialysis. Treatment of asymp-
tomatic CVS should only be attempted in case of recurrent access 
failure in the absence of any more peripheral lesion or in presence 
of a jamming clot during thrombectomy procedures. PTA or stenting 
of asymptomatic stenoses could trigger the mechanism of stenosis 
leading to more fibrous tissue formation and turning the patient to a 
symptomatic one. 
PTA should be applied as the first-line treatment, while stent place-
ment could be indicated in case of immediate elastic recoil, residual 
stenosis > 30% or in frequently recurring lesions after PTA (i.e. less 
than a month intervals). Primary patency is reported to be higher 
after PTA than after primary stenting, whereas assisted primary or 
secondary patency does not differ between the two modalities. 
However, especially after stent deployment, repeat interventions are 
usually necessary to maintain stent patency. Cutting balloons have 
been used effectively in cases of in-stent restenosis. Self-expanding, 
flexible stents are more appropriate to deal with the tortuous ves-
sels. The universal rules of self-expanding stents should be applied 
in the CVS, regarding the diameter and the positioning of the stent 
to avoid slippage or late migration. While covering the junction to 
another contributory vein (i.e. left brachiocephalic vein in right bra-
chiocephalic stenosis) should be avoided, in difficult cases the selec-
tion must be biased towards an open-mesh stent in view of possible 
insertion of another CVC through the side of the stent. 
As sometimes multiple interventions are expected, the patient 
should be followed-up on a regular basis, e.g. at 1st, 3rd, 6th month, 
1 year and yearly thereafter. 
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204.4
Steal syndrome
C. Hohl;
Department of Diagnostic and Interventional Radiology, HELIOS 
Klinikum Siegburg, Siegburg, Germany.

Learning Objectives
1. Get familiar with the clinical presentation of a steal syndrome  
2. Learn about the endovascular treatment options  
3. Get familiar with the DRIL procedure
Upon the creation of a dialysis access, a low-resistance, high-flow 
venous pathway is connected to the arterial circuit. This creates the 
potential for several problems, which cover a spectrum of disease 
from dialysis associated steal syndrome (DASS) to high flow fistulae. 
The range of blood flow within a typical dialysis access can be divid-
ed into low (<600 mL/min), normal (600-1500 mL/min), and high 
(1500-4000 mL/min) categories [1]. The range of flow in the access 
has very little correlation with patient symptoms. A low-flow access 
(<600 mL/min) can cause both steal and cardiac overload depend-
ing on the degree of vascular disease and cardiac dysfunction. 
Conversely, a very high-flow access (1500-4000 mL/min) may cause 
neither steal nor cardiac overload symptoms [2]. Therefore, the pro-
posed treatments are entirely based on clinical symptoms, rather 
than attempts to normalize access flow. 
Distal hypoperfusion ischemic syndrome (DHIS), commonly referred 
to as hand ischemia or ‘steal’ after dialysis access placement, occurs 
in 5-10% of cases when the brachial artery is used, or 10 times that 
of wrist arteriovenous fistulas (AVFs) using the radial artery. Severe 
ischemia, requiring reintervention, has an incidence of 4%, although 
some degree of ischemia causing pain or parasthesias occurs in 10 
to 20% of patients following access construction [3]. It is typically 
seen in elderly women with diabetes and may carry severe morbid-
ity including tissue or limb loss if not recognized and treated. Three 
distinct etiologies include [4]:
1. blood flow restriction to the hand from arterial occlusive disease 
either proximal or distal to the AV access anastomosis
2. excess blood flow through the AV fistula conduit (true steal)
3. lack of vascular (arterial) adaptation or collateral flow reserve (i.e. 
atherosclerosis) to the increased flow demand from the AV conduit.
These three causes of steal may occur alone or in concert. 
Pathophysiology may be on the basis of inadequate arterial collat- 
eral inflow due to occlusive disease, particularly involving the 
medium-sized vessels, or high flow in a fistula exceeding the in-
flow capacity in the absence of intrinsic occlusive disease of the in-
flow arteries. Predicting steal remains difficult, although certain 
patient characteristics and preoperative techniques can help iden- 
tify those patients in whom arteriovenous fistulas have an in-
creased risk of causing steal. Patients with diabetes, multiple ac-
cess procedures, and constructions based on proximal arteries 
are more prone to ischemia. Ultrasonography and digital-brachial  
indices measured by photoplethysmography or Doppler tech- 
niques have been used to predict fistulas that are more likely to  
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cause ischemia, but these fall short of reliability.Treatment of steal  
includes observation of developing symptoms in mild cases. Dif-
ferent surgical and interventional corrective procedures exist to coun- 
teract the pathophysiology of steal. Balloon angioplasty is the ap-
propriate intervention for an arterial stenosis. An inappropriate high  
fistula flow can be restricted through banding or modulated 
through surgical revision. The different techniques can be divided in:  
Revascularization Techniques:
· DRIL (Distal Revascularisation and Interval Ligation) procedure [5]
· PAI (Proximalization of the Arterial Inflow) [6]
· RUDI (Revision Using Distal Inflow) [7]
and Banding Techniques:
· Minimally invasive MILLER banding [8]
· Surgical banding [9]
· Narrowing suture [10]
· Plication [11]
· Tapering [12]. 
The ultimate treatment strategy depends on severity of symptoms, 
the extent of patient co-morbidity, and the local dialysis access tech-
nical team support and skills available.
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Foundation Course
Venous thromboembolism

301.1
Clinical presentation and imaging strategies
P. Haage;
Dept of Diagnostic and Interventional Radiology, Helios Klinikum 
Wuppertal, University Hospital Witten/Herdecke, Wuppertal, 
Germany.

Learning Objectives
1. To learn the clinical presentation of DVT and PE  
2. To learn the optimal imaging strategy for DVT  
3. To learn the optimal imaging strategy for PE
The diagnostic pathway for supposed deep vein thrombosis (DVT) 
and pulmonary embolism (PE) cover clinical pretest probability 
assessment, ultrasound imaging, D-Dimer testing, and CT/MR pul-
monary angiography (CTA, MRA). 
Clinical signs in possible DVT are unreliable in establishing the cor-
rect diagnosis, especially since many deep venous occlusions are 
clinically inconspicuous, particularly if the thrombus does not com-
pletely occlude the vein. 
Likewise, 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 are therefore required for a 
proper stratification. 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. Pretest probability of PE incorporates symptoms as tachy-
cardia, hemoptysis and malignancy. Grades of <2.0 are graded low 
probability, moderate probability 2.0–6.0 and high probability >6.0. 
With regard to imaging modalities, angiography has long been con-
sidered the reference standard that all other techniques have to be 
measured against. Nowadays, it is being employed less frequently 
and replaced by multi-detector CT and recently MRA, both of which 
are faster, less invasive, and less operator-dependent and are associ-
ated with a smaller number of complications. 
To end, a clinical pretest probability review for VTE is the essential 
first step in the diagnostic pathway and always comes prior to imag-
ing, because sole clinical diagnosis of DVT is not reliable. A low clini-
cal 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 clini-
cal probability, D-Dimer and ultrasound. 
In moderate to highly probable cases, confirmation should be 
obtained by clinical probability, D-Dimer plus CTA or otherwise 
MRA.
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301.2
Patient selection for IVC filter insertion
D. Vorwerk;
Dept. of Diagn. and Imaging, Klinikum Ingolstadt, Ingolstadt, 
Germany.

Learning Objectives
1. To learn about the indications for IVC filter insertion  
2. To learn about the indications for permanent vs. temporary IVC filters  
3. To learn about the different types of IVC filters 
The use of caval filters is still controversial and there are consider-
able differences in decision-making between medical communities. 
In central Europe, there is broad agreement that prophylactic use of 
permanent filters is not indicated in such cases as patients at high 
risk to develop DVT. Accepted indications are: 
- patients with proven PE and contraindication to anticoagulation 
- patients with proven PE and caval thrombosis
- patients with proven pelvic or thigh thrombosis and planned sur-

gery. 
In Europe, DVT alone is not an accepted indication to place a caval 
filter. In numbers, caval filtering dropped drastically within the last 
years as studies did reveal some advantage of caval filters in the 
early phase but an increase of late complications and no significant 
difference in mortality. Thus, the idea of introducing nonpermanent 
filters was thrilling as by use of non-permanent filters there is - at 
least theoretically - the chance to harvest the benefits in the acute 
phase but to avoid the long-term disadvantages. 
Temporary filters did not fullfill this goal by creating own problems 
such as dislocation, infection and bleeding but retrievable filters 
have been used in growing numbers. 
No data exist proving the hypothesis of acute benefit and long-term 
avoidance of device-related problems but, unfortunately, a grow-
ing number of retrievable filters are inserted but do not undergo 

retrieval furthermore. This fact presents an unsolved problem as no 
information exists whether retrievable filters will stay safe also under 
long-term conditions.
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301.3
IVC filter retrieval
C.A. Binkert;
Interventional Radiology, Kantonsspital Winterthur, Winterthur, 
Switzerland.

Learning Objectives
1. To learn the techniques of filter retrieval  
2. What to do if there is thrombus in the filter  
3. When the filter is difficult to retrieve - what to do 
The concept of optional IVC filters (= filters with the option to be 
retrieved) is based on the randomized study by Decousus which 
showed a short-term benefit of IVC filters with less symptomatic 
PE at 12 days, but a higher rate of recurrent DVT at 2 years. There 
are several optional filters on the market. Among others: Tulip and 
Celect (Cook), Optease (Cordis), Recovery G2 (Bard) and ALN (ALN). 
Depending on the design, different removal techniques are avail-
able. For all, but the Optease filter the retrieval approach is from 
the top of the filter. Besides the standard retrieval methods, special 
retrieval techniques have been published including among others 
the loop-snare-technique, the buddy wire technique or the use of 
endobronchial forceps. The reason to use these advanced retrieval 
methods is mostly a filter which is tilted against the IVC wall. 
With the introduction of optional IVC filters new questions came up: 
When should a filter be removed? The indication for the IVC fil-
ter should no longer be present. In other words, either the risk for 
a symptomatic PE is gone or the risk for anticoagulation is reduced. 
Also the risk of the retrieval procedure should be lower than risk of 
a permanent filter, which is especially true for young patients with a 
long life expectancy. 
What is the maximum time window within which a filter can be safe-
ly removed? Initially, the recommended window was limited to 2-3 
weeks, which was rather short in a clinical setting. It seems that the 
retrieval window is much longer, for some filters types maybe even 
indefinitely. 
What to do when thrombus is in the filter? Typically, the thrombus 
can be resolved with anticoagulation therapy; therefore, a reason-
able approach is to postpone the retrieval till the thrombus is lysed. 
One problem of optional filters is that the concept is not yet widely 
recognized outside IR. Therefore, the retrieval rate outside of clinical 
studies is low. Grande et al. reported an attempted retrieval rate of 
only 14% of eligible patients despite sending letters to the patients 
after 3 and 6 months. A stronger involvement of IR in follow-up 
patient care would possibly improve the low retrieval rates.
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301.4
Treatment of DVT 
G.J. O’Sullivan;
Interventional Radiology, U.C.H. Galway, Galway, Ireland.

Learning Objectives
1. To learn the indications and technique of DVT lysis  
2. To learn the indications and techniques of mechanical thrombectomy  
3. To learn how to manage complications 
Diagnosis 
US first 
All patients get CT pulmonary angiography followed by CT venog-
raphy to choose which patients require a filter and if there are IVC 
anomalies. 
Access Site
Straightforward; US, CT, MRV. I only perform venography when I am 
about to intervene. Popliteal vein is the preferred site. 
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 
TrellisTM Peripheral Infusion system (www.covidien.com). 
Thrombolysis Options
tPa is what I use. 
Initial Planning/Technique
Assuming a popliteal vein puncture, initial venography will deter-
mine the length of clot to be treated. The Trellis 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. 
With the Trellis device, the total dose administered over each seg-
ment is of the order of 5-10 mg. Only a tiny fraction of this ever even 
has the potential to become systemic. 
I use 5 mg tpa per 15 cm and 10 mg tpa per 30 cm treatment zones. 
After a pass which takes about 5 minutes I then move immediate-
ly onto the next segment which needs to be treated. I then use a 
7F Destination catheter (Terumo, Detachable Hub) to aspirate the 
remaining thrombus. In over 80% of cases, we can do the entire 
treatment in one session as opposed to multiple sessions which is 
typically the case with catheter directed thrombolysis. A detailed 
description of the entire system is beyond the scope of this article 
but can be found in the references. 
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 only. 
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 cephal-
ad flow is the SINGLE biggest determinant of procedural success. 
I have never had a bleeding complication from PMT. I have had one 
serious PE probably from chronic thrombus 
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 CT venogram at 6/52 and 
6/12.
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Hepatocellular carcinoma: an update

302.1
Imaging of HCC in cirrhotic livers
G. Morana;
Complessa di Radiologia Diagnostica, Ospedale Ca’ Foncello, 
Treviso, Italy.

Learning Objectives
1. To discuss the natural history of liver nodules in cirrhotic patients
2. To discuss the best imaging strategy in suspected HCC
3. To analyze the results of the different modalities in detection, 

characterization and staging of HCC
Although cirrhotic liver can be affected by almost all lesions 
described in the liver, however, some lesions are found typically on 
these patients due to the process of regeneration and degeneration 
of the liver tissue. Regenerative nodules (RN) are benign lesions that 
represent a response to necrosis or altered circulation, and gener-
ally have normal hepatocyte function. RN are usually numerous and 
diffused throughout the liver, round with sharp margins; they may 
contain lipids or iron, thus with a different signal especially at MR 
compared to liver parenchyma. Dysplastic nodules (DN) show cyto-
logic atypia, mainly large cell changes, suggesting a genetic altera-
tion, but do not meet the criteria for malignancy or invasion; may 
be described as low-grade or high-grade according to the degree 
of dysplasia. These lesions may transform into hepatocellular car-
cinomas. On gross section, they may be indistinguishable from RN. 
According to the latest guidelines from the American Association for 
the Study of Liver Diseases, DN should not be treated or managed 
as cancers, and patients with known or suspected DN should not be 
monitored more aggressively than patients without such nodules 
[1]. Hepatocellular carcinoma (HCC) is the most frequent primary 
liver tumour (80 – 90%) and represents more than 5% of all cancers. 
HCC is the endpoint of a serial transformation beginning from a dys-
plastic nodule, often triggered by chronic liver inflammation and 
cirrhosis. Other risk factors include hemochromatosis and primary 
biliary cirrhosis [2]. The progression from dysplastic nodule to HCC 
implies not only morphological changes but also vascular transfor-
mations, with process of neoangiogenesis leading to an increased 
number of unpaired arteries, progressive reduction of hepatocellular 
function and reduction of Kupffer cell density [3]. All these changes 
can be visualized with modern imaging techniques. Unfortunately, 
such factors tend to vary from patient to patient, often making the 
behaviour of HCC lesion difficult to predict. Imaging: At US, RN can 
be appreciated as discernible, small, hypoechoic FLL and after appli-
cation of ultrasound contrast agent (CEUS) they do not enhance or 
present an enhancement on spots in the arterial phase. However, RN 
> 2 cm in diameter might demonstrate a diffuse enhancement [4]. 
DN appear hypoechoic at US; however, iso- and hyperchoic appear-
ances have been reported. These nodules at CEUS, during the arte-
rial phase, do not show significant enhancement, although seldom 
they may demonstrate a slight hyperenhancement, making the dif-
ferential diagnosis with HCC difficult [5]. At US, small HCC appear 
hypoechoic, while larger ones tend to have mixed echogenicity. At 
CEUS, during arterial phase HCCs show diffused enhancement or 
inhomogeneous enhancement in large lesions due to presence of 
necrosis and/or haemorrhage. During the late phase, a washout can 
be appreciated, with an hypoechoic appearance of the lesion; how-
ever, a isoechoic appearance has been described making the dif-
ferential diagnosis with benign lesions difficult. At CT, RN appear as 
hypoattenuating at unenhanced scans and after contrast agent (CA) 
administration demonstrate an enhancement similar to that of liver 
parenchyma, with hyperattenuated fibrous septa, when present [6]. 
DN shows a slight hypoattenuation on unenhanced scans and after 

CA administration it shows an enhancement similar to the surround-
ing liver parenchyma. The typical appearance of HCC is an early 
enhancing mass and rapid wash-out in late phase. However, small 
well differentiated HCC may not show a washout in the late phase. 
A capsule, if present, shows late enhancement. At MR, RNs on T1w 
present various signal intensity, while on T2w they are hypointense. 
After paramagnetic Gd-based CA injection, they show an enhance-
ment similar to that of liver parenchyma; however, occasionally they 
may appear as hyperintense. After SPIO administration, RN present 
signal hypointensity due to the presence of Kupffer cells. DN dem-
onstrate on T1w variable signal intensity (hypo-, iso-, hyper) and 
on T2w hypointensity (low grade) or slightly higher signal intensity 
(high grade) [3]. On Gd-enhanced MRI, a low-grade dysplastic nod-
ules show enhancement similar to that of liver parenchyma (being 
indistinguishable from RN), while high-grade ones behave similar 
to HCCs. At MR, HCCs are mild to moderately hyperintense on T2w. 
On T1w HCC show a slight hypointensity, whereas increased signal 
intensity correlates with a more well-differentiated histologic grade 
[85]. Hyperintensity on T1w is related to several factors, such as fatty 
metamorphosis, glycogen, clear cells and copper [7]. At DWI, the 
lesion usually shows an increase of signal intensity at high b values 
due to the cellularity of the lesion with restricted diffusion. Dynamic 
T1w during the arterial phase is of outmost importance for the detec-
tion of small HCCs [5]. Typically, HCCs demonstrate arterial enhance-
ment and venous washout showing later hypointensity. Dynamic 
imaging of HCC with Gd-BOPTA or Gd-EOB-DTPA (liver-specific CA) 
is similar to that observed with conventional CA, while delayed 
hepatobiliary phase imaging reveals a number of different enhance-
ment patterns, with both iso-, hypo- and hyperintense patterns pos-
sible. With SPIO, well-differentiated HCCs may be iso- or hypointense 
compared to the surrounding liver, while poorly-differentiated HCCs 
have a relatively high signal intensity due to the low accumulation of 
SPIO by HCC compared to liver parenchyma [3]. Imaging of cirrhot-
ic patient: in patients with cirrhosis, imaging protocols should be 
designed to show the difference in the vascular supply to the lesion 
to distinguish benign from malignant ones. The most frequently 
used examination is conventional ultrasound; however, it is accept-
ed that dynamic contrast-enhanced imaging techniques can estab-
lish the diagnosis of HCC in nodular lesions larger than 1 cm show-
ing arterial hypervascularization with venous washout [8]. Thus, 
for better visualization and further characterization CEUS should 
be used as it has high sensitivity and specificity in FLL detection. It 
has been reported that accuracy of CEUS in the characterization of 
FLL in cirrhotic patients is 96.6% which presents a value higher than 
US (72%) Doppler US (70%), AFP levels (65.7%), combined US and 
Doppler US (70%) and combined US and AFP levels (90.3%) showing 
sensitivity of 96.2% and specificity of 96% [9]. CEUS, however, does 
not provide panoramic, overall view of the liver and other abdomi-
nal organs, information that are fundamental in planning the thera-
peutic options in a patient with HCC. In such situations, CT should 
be applied, which gives useful information on proper treatment 
and management when the lesion appearance is not questionable 
and definite diagnosis can be made. MRI in combination with liver-
specific CA, including hepatocyte-targeted and reticuloendothe-
lial system-targeted agents, is useful to clarify equivocal cases due 
to its ability to show changes in hepatobiliary function or Kuppfer 
cell content associated with malignancy. However, even optimised 
imaging techniques remain relatively insensitive for the detection of 
tiny satellite nodules associated with the main tumour [8]. 
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302.2
Staging and treatment algorithms
J.M. Llovet;
BCLC Group, Liver Unit, IDIBAPS, Hospital Clínic Barcelona, 
Barcelona, Spain.

Learning Objectives
1. To analyze the commonly used systems of classification and stag-

ing of HCC patients
2. To describe how classification affects treatment
3. To critically analyze pros and cons of each system
 No abstract available

302.3
RF ablation vs. surgery in small HCC
R. Bale;
Clinic of Radiology, Medical University Innsbruck - SIP - Department 
for Microinvasive Therapy, Innsbruck, Austria.

Learning Objectives
1. To define the indications for curative local treatment in HCC
2. To present results and complications of RF ablation vs surgey for 

HCC (series and trials)
3. To provide an algorithm for patient selection based on the results 

from available literature as well as on personal experience
Due to the low potential risk of microscopic seeding very early stage 
hepatocellular carcinomas (HCC) (asymptomatic solitary hepatocel-
lular carcinoma <2 cm), hepatic resection (HR) is still considered as 
the treatment of choice. Free surgical margins are an independent 
predictor of favorable outcomes for patients with cirrhosis who have 
had resective surgery for HCC. 
Radiofrequency ablation (RFA) is effective in achieving complete 
tumor necrosis in a single session of treatment and has become 
the ablative technique of choice in many institutions. Percutaneous 
radiofrequency ablation (RFA) demonstrated comparable results 
in several observational studies (1-5). Guglielmi et al. (5) included 
200 cirrhotic patients with HCCs smaller than 6 cm in a retrospec-
tive study: 109 underwent RFA and 91 underwent surgical resec-
tion. Overall survival was significantly longer in the resection group 
in comparison with the RFA group with a median survival of 57 and 
28 months, respectively (P=0.01). However, in selected groups of 
patients (Child–Pugh class B, multiple HCC, or in HCC ≤3 cm), the 

results between the two treatments did not show significant differ-
ences. 
Livraghi T et al. (6) treated 218 patients with single HCC<2.0 cm with 
RFA. After a median follow-up of 31 months, sustained complete 
response was observed in 216 patients (97.2%), with a 5-year survival 
rate of 68.5%, which was comparable surgical treatment. In contrast 
to surgery with mean mortality rates of 5% (7), RFA was associated 
with no mortality and a very low morbidity rate (1.8%). 
In recent randomized controlled trials, RFA was comparable to HR 
with regard to the overall survival of patients with small HCC. Chen 
et al. (8) included 180 patients with single HCC nodules measuring 
less than 5.0 cm, and 4-year survival rates after surgery and RFA were 
67 and 64%, respectively. Lu et al. (9) treated 105 patients with 2 to 3 
nodules smaller than 3 cm. 3-year survival rates were 86% in the RFA 
group and 87% for those who had surgical resection. 
To obtain a definitive conclusion, it would be mandatory to compare 
HR and RFA in another larger randomized controlled trial. Due to the 
fairly small difference between the two treatments, the sample size 
would have to be very large. Therefore, a trial of this sort is probably 
not feasible. Cho et al. (10) created a Markov model to simulate a ran-
domized trial between HR (group I) versus primary percutaneous RFA 
followed by HR for cases of initial local failure (group II) versus percu-
taneous RFA monotherapy (group III) including a hypothetical cohort 
of 10,000 patients in each arm. The estimates of the variables were 
extracted from published articles after a systematic review. The mean 
expected survival was 7.577, 7.564, and 7.356 years for groups I, II, and 
III, respectively. Primary percutaneous RFA followed by HR for cases 
of initial local failure was nearly identical to HR for the overall survival 
of compensated cirrhotic patients with very early stage HCC. 
In conclusion, compared with surgical resection, RFA of small HCC 
is less invasive, and associated with lower complication rate and 
lower costs due to reduced treatment times, hospital stays, and the 
need for blood transfusions. RFA is associated with less destruction 
of non-neoplastic tissue and greater repeatability. The local recur-
rence rates of RFA and the survival rates are comparable to surgery 
for the treatment of very early HCC. Thus, in our opinion, RFA should 
be considered the treatment of choice for patients with early HCC. 
In patients with tumors that are not amenable to RFA (tumors with 
subcapsular location or contiguous with large vessels or the com-
mon bile duct), other treatments such as HR, PEI or TACE may be per-
formed.
References
1. Lin SM, Lin CJ, Lin CC, Hsu CW, Chen YC. Radiofrequency abla-

tion improves prognosis compared with ethanol injection for 
hepatocellular carcinoma smaller than 4 cm. Gastroenterology 
2004;127:1714-1723. 

2. Abu-Hilal M, Primose JN, Casaril A, McPhail MJW, Pearce NW, 
Nicoli N. Surgical resection versus radiofrequency ablation 
in the treatment of small unifocal hepatocellular carcinoma 
2008;12:1521-1526. 

3. Hong SN, Lee SY, Choi MS, Lee JH, Joh KC, Paik SW, et al. 
Comparing the outcomes of radiofrequency ablation and sur-
gery in patients with a single small hepatocellular carcinoma 
and well-preserved hepatic function. J Clin Gastroenterol 
2005;39:247-252. 

4. Lupo L, Panzera P, Giannelli G, Memeo M, Gentile A, Memeo V. 
Single hepatocellular carcinoma ranging from 3 to 5 cm: radiof-
requency ablation or resection? HPB 2007;9:429-434. 

5. Guglielmi A, Ruzzenente A, Valdegamberi A et al. 
Radiofrequency Ablation Versus Surgical Resection for the 
Treatment of Hepatocellular Carcinoma in Cirrhosis.  
J Gastrointest Surg 2008;12:192–198. 

6. Livraghi T, Meloni F, Di Stasi M, Rolle E, Solbiati L, Tinelli C, et 
al. Sustained complete response and complication rates after 
radiofrequency ablation of very early hepatocellular carcinoma 
in cirrhosis: Is resection still the treatment of choice? Hepatology 
2008;47:82-89. 

4   



C  RSE

IRSE
Annual Meeting and Postgraduate Course

7. McCormack L, Petrowsky H, Clavien PA. Surgical therapy of hepa-
tocellular carcinomas. Eur J Gastroenterol Hepatol 2005;17:497-
503. 

8. Chen MS, Li JQ, Zheng Y, Guo RP, Liang HH, Zhang YQ, et al. A 
prospective randomized trial comparing percutaneous local 
ablative therapy and partial hepatectomy for small hepatocellu-
lar carcinoma. Ann Surg 2006;243:321-328. 

9. Lu MD, Kuang M, Liang LJ, Xie XY, Peng BG, Liu GJ, et al. Surgical 
resection versus percutaneous thermal ablation for early-stage 
hepatocellular carcinoma: a randomized clinical trial. Zhonghua 
Yi Xue Za Zhi 2006; 86:801-805. 

10. Yun Ku Cho, Jae Kyun Kim, Wan Tae Kim,and Jin Wook Chung 
Hepatic Resection Versus Radiofrequency Ablation for Very 
Early Stage Hepatocellular Carcinoma: A Markov Model Analysis 
Hepatology 2010; 51:1284-1290. 

302.4
We have decided to embolize - which method?
J.I. Bilbao;
Dept. of Radiology, Clinica Universitaria de Navarra, Pamplona, 
Spain.

Learning Objectives
1. To define the indications for arterial embolization in patients with 

HCC
2. To define the respective role of bland embolization, TACE and 

radioembolization
3. To suggest treatment algorithms based on the results from avail-

able literature as well as on personal experience
Transarterial “bland” embolization (TAE) consists in the introduc-
tion of particles, mostly spherical, within the tumoral vascular net-
work, as well as in the afferent feeding vessels. The aim of the pro-
cedure is to induce ischemia which will result in tumoral necrosis. 
An important issue in this procedure is to decide which particle is 
the most adequate. If particles are too big (>300 microns), they may 
be far from the tumoral vessel and appearance of collaterals may be 
expected soon afterwards. If they are too small (<40 microns), they 
may migrate, through tumoral shunts, to the pulmonary circulation. 
Theoretically, the disadvantage of TAE is that ischemia not only pro-
vokes tumoral necrosis but also neoangiogenesis. For this reason, 
the administration of tumoricidal agents with the particles seems to 
be an attractive modality which is defined as transarterial chemoem-
bolization (TACE). For many years, drugs (epirubicine, cisplatinum, 
etc) were carried with lipiodol, a liposoluble contrast that is retained 
within the tumoral vessels. In some series, the next step of the pro-
cedure was to occlude the afferent vessels with an embolic agent 
that could be spherical and non-spherical (PVA or gelfoam). This 
heterogeneity of procedures and materials is generically defined as 
TACE. Results obtained with TAE and TACE are good with satisfacto-
ry local control of the treated disease and an increase in survival. A 
major drawback with both procedures is that there are few random-
ized series that demonstrate it effectively. Also, some very relevant 
aspects such as the amount and type of drug, the use of lipiodol, the 
selection of the particle and the embolization ending points are not 
the same between the different groups. A modification of TACE is the 
use of particles which are drug-eluting carriers. The drug is vehicu-
lizated within the spheres and deployed in the proximity of the 
tumoral cells. For HCC, the drug used is mainly epirubicine and there 
are, now in the market, several spherical particles that can be used 
for this purpose. Again, an important issue for the later procedure is 
the selection of the most adequate particle size. For some authors, 
the particle should not be bigger than 300 microns. A recent study 
that compares the results obtained with the “classic” TACE (lipiodol 
+ drug + particles) and drug eluting beads demonstrates better local 
control (response) and lower rate of systemic complications with the 
second treatment. 

According to recent recommendations (BCLC), TAE/TACE should be 
performed only in patients in “intermediate stage” (BCLC-B). These 
modalities should not be applied to “advanced stages” (BCLC-C) with 
portal thrombosis because there is a high risk of liver insufficiency 
due to the decrease in both the arterial (embolization) and the portal 
(thrombosis) flow after the procedure. TAE/TACE can also be applied 
in BCLC-A patients. There are two main groups of patients in such 
situations. The first is cases with solitary tumors on waiting lists for 
liver transplantation and in whom local treatments should be per-
formed in order to avoid any tumoral progression. The second is the 
association of local ablative treatments (radiofrequency-RF) with 
TAE/TACE. There is now some debate about the timing of both pro-
cedures; classically, the endovascular treatment was first and then 
RF. For others, RF should be performed first. 
Radioembolization (RE) is a relatively new procedure which consists 
of the introduction of small (30 microns) particles that are loaded 
with a radiotherapeutic agent (Y90) which delivers its activity with-
in or just around the tumoral area. The aim of this procedure is to 
ablate the tumoral cells by using radiotherapy, avoiding any kind 
of ischemia. Since the particles do not occlude vessels, RE can be 
applied to patients with more extended disease (BCLC-C) such as 
cases with portal thrombosis. Several series have demonstrated that 
the procedure (RE) is effective with a high rate of responses and a 
significant increase in the time to progression and survival. RE is use-
ful for the downstaging of HCC. Two series have demonstrated that 
patients UNOS T3 can be downstaged to UNOS T2 and then have the 
possibility to be treated by radical treatments such US RF, resection 
or transplantation. RE is now an alternative to TAE/TACE in BCLC-B 
patients and some recent series have also reported a high ablative 
effect (radiation segmentectomy) in BCLC-A patients in whom radi-
cal therapies cannot be applied. 
Another advantage of RE, and possibly of TACE using drug-eluting 
agents, is that all the therapeutic parameters can be measured, 
described and then reported. With this information, it becomes eas-
ier to evaluate the effectiveness of the treatment when comparing 
two therapeutic modalities. This possibility of evaluation is, at this 
moment, more difficult with TAE and TACE because they include a 
wide and heterogeneous variety of techniques, materials and end-
points. 
In conclusion, TAE, TACE and RE are accepted therapeutic proce-
dures, with a wide range of indications, in the treatment of HCC. 
They can be applied to BCLC-A, B and C patients alone or in combi-
nation with other therapies such as RF or sorafenib. 
Disclosure
I am proctor of Sirtex Company

Special Session
Pelvic congestion syndrome and varicocele

303.1
Pelvic congestion syndrome: imaging and patient selection
V. Le Pennec1, J. Goupil1, A. Fohlen1, A.C. Roberts2;
1Radiologie Générale, CHU, Caen, France, 2Dept. of Radiology, UCSD 
Medical Center , Thornton Hospital, La Jolla, CA, United States of 
America.

Learning Objectives
1. To explain how to select patients for pelvic congestion syndrome 

embolization (differential diagnosis, psychological approach)
2. To describe symptoms attributed to PCS and to describe imaging 

methods to diagnose PCS and exclude other possible causes of 
these symptoms

3. To review the best way to develop my practice in PCS
The pelvic venous system is complex with extensive pelvic and 
extra-pelvic anastomoses. Components of this system include the 
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uterine vein (connected to the internal pudendal vein and anasto-
mosed to the ovarian vein by the pampiniform plexus), the internal 
pudendal vein (a visceral and parietal vein coming from the perineal 
plexus which is connected to the external pudendal afferents, 
branches of the great saphenous vein), the obturator vein (anasto-
mosed to perineal veins around the medial part of the obturator 
foramen) and the inferior gluteal vein (a posterior parietal afferent of 
the internal iliac vein which is anastomosed with the superior gluteal 
vein to constitute the gluteal anastomosis, connected to the deep 
femoral vein via the circumflex veins). 
Chronic pelvic pain may account for 10% of outpatient gynaecologic 
visits and for a third of diagnostic laparoscopies. In 30% of patients, 
chronic pelvic pain remains unexplained and of this group approxi-
mately 30% are associated with pelvic varicosities. Clinical signs sug-
gest the diagnosis of pelvic congestion syndrome (PCS). The most 
important sign is chronic pelvic pain, which is always present. This 
pain is defined as a non-cyclic pain greater than 6 months’ duration, 
increased by the standing position, at the end of the day and before 
menstruation. This pain is commonly associated with dysmenorrhea, 
dyspareunia or post coital pain. This chronic pain can lead to anxi-
ety, avoidance of sexual activity, and depression. The other signs are 
unexplained dysuria, perineal heaviness, fullness of leg veins, with or 
without leg varicosities. Most of women are multiparous. Clinically, 
one observes a variety of varicosities, depending on the pattern of 
drainage of the pelvic vein hyper pressure. An important point is 
the reproduction of the pelvic pain by an ovarian point palpation. 
Associated with dyspareunia, this palpation is an excellent sign of 
pelvic congestion syndrome. 
A variety of non-invasive imaging studies may confirm the clinical 
evaluation and demonstrate pelvic varices. The first study to per-
form when PCS is suspected is a transabdominal and transvaginal 
color duplex ultrasound. The abdominal study should examine the 
kidneys, the left renal vein configuration (number of renal veins, 
anatomy, presence of a dilated and incompetent left ovarian vein, 
diagnostic criteria for a nutcracker syndrome [NCS]), the inferior 
vena cava, the right ovarian vein and possible compression of the 
left common iliac vein by the right common iliac artery. The trans-
vaginal study will show peri-uterine varices with a positive Valsalva 
maneuver. If lower limb varices exist, a color duplex sonography 
must be performed to show incompetence of the great saphenous 
trunk with pelvic supply independently of the saphenous ostia com-
petence. The second non-invasive study is the abdominal CT scan 
with contrast enhancement. which may have been performed for 
another indication and reveal pelvic varices or is performed to com-
plete a clinical or sonographic suspicion of NCS. The arterial phase 
allows the study of the anatomy of the left renal vein and of the left 
ovarian vein. Incompetence of the left ovarian vein is demonstrated 
by contrast opacifiying the left ovarian vein. A CT may also demon-
strate the existence of abnormal left renal vein return (anterior or 
posterior nutcracker syndrome, circumaortic renal vein). The venous 
phase shows dilatation, number and location of ovarian veins and 
pelvic, periuterine or perineal varices. Even if the CT scan is a rather 
complete imaging exam, it does not allow a hemodynamic study. On 
MRI, pelvic varices are diagnosed on T2 weighted scans as serpigi-
nous tube-like structures with a diffuse enhancement after contrast 
injection. MRI can also diagnose other syndromes with the same 
clinical presentation such as endometriosis, adenomyosis or diges-
tive diseases. 
A suspicion of PCS must lead to a retrograde selective pelvic phle-
bography as this is the only procedure able to draw up an anatomic 
and hemodynamic cartography of pelvic veins. Pelvic phlebography 
is absolutely necessary before the management of pelvic varices. 
Selective phlebography shows varicocele, genital and pelvic varices. 
Proximal opacification looks for incompetent valves, which should 
be catheterized to evaluate the underlying varices. The first step of 
the selective pelvic phlebography is catheterization of the left renal 
vein to look for a nutcracker syndrome causing renal venous drain-

age through pelvic veins. In these cases, you should perform a left 
renal vein pressure measurement. A gradient of more than 3 con-
firms the diagnosis of NCS. To analyse the morphologic fork, a CT 
scan is necessary. These patients with venous compression need a 
multidisciplinary approach. The second step is the study of the ovari-
an veins. Selective phlebography should evaluate their number, their 
anatomic variations and their drainage pattern (ipsilateral drainage 
or a combined drainage associating an ipsilateral flow and contro-
lateral drainage via dilated arcuate uterine veins). After a complete 
examination of the varicocele, the pelvic phlebography looks for 
extra-genital pelvic varices (notably the inferior gluteal vein, uterine, 
internal pudendal and obturator veins). The third and last step of the 
pelvic phlebography is the study of the left iliocaval venous return 
searching for left common iliac vein compression by the right com-
mon iliac artery. Three types are described according to the degree 
of compression. In type three, secondary pelvic varices due to inter-
nal iliac vein reflux will be evident.
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303.2
Pelvic congestion syndrome: technique and outcome
A.C. Roberts;
Dept. of Radiology, UCSD Medical Center, Thornton Hospital, La 
Jolla, CA, United States of America.

Learning Objectives
1. To describe treatment planning based on imaging findings  
2. Catheters and guidewires  
3. Embolic materials and endpoints
Transcatheter embolization was first reported in 1993 by Edwards 
and colleagues. They describe transcatheter embolization of the 
ovarian vein using metallic coils; this approach has since revolution-
ized PCS management. Surgery and laparoscopy have to contend 
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with the difficult and extensive anastomoses of the utero-ovarian 
arcade, but embolotherapy offers a way to not only treat the bilat-
eral ovarian veins, but also the bilateral internal iliac branches if 
deemed necessary. Embolization offers several advantages over sur-
gery, including less post-operative pain, improved cosmesis, faster 
recovery, and quicker turnaround time to treatment since it can be 
performed immediately after diagnostic venography. 
Access is obtained either in the right jugular, right femoral or basilic 
vein. Catheterization is performed on the left renal vein and injec-
tion of contrast is done to evaluate whether there is reflux into the 
ovarian vein. Potential catheters include C2 or a guiding catheter 
through which a smaller catheter can be placed. Selective catheter-
ization is done of the gonadal vein and then embolization is per-
formed. The right ovarian vein is then catheterized, commonly using 
a reverse curve catheter such as a Shetty or Michelson catheter. 
Embolization has been performed using materials, such as metal-
lic coils, sclerosant foam or ‘slurry’ of Gelfoam and 5% sodium mor-
rhuate, and/or glue (cyanoacrylate). Embolization with coils alone 
can effectively occlude the ovarian veins, but recurrences due to 
recanalization of coils or development of collaterals may occur, as it 
has when coil embolization was used to treat the internal spermatic 
vein of male varicoceles. 
Others prefer using sclerosants, which are less costly and also offer 
the advantage of a liquid state that can reflux into various collateral 
branches. With its local inflammatory effect, chemical embolization 
can potentially provide a more thorough and extensive thrombosis. 
However, if communication between the ovarian vein and colonic 
tributaries are identified, the use of a liquid sclerosing agent should 
be avoided due to the theoretical risk of bowel ischemia. 
Still others favor a combination of sclerosant foam and metallic coils. 
A technique of 3% sodium tetradecyl sulfate (STS) foam and fibered 
coils was originally used in the treatment of varicoceles, but can 
been extended to the treatment of PCS. An initial nest of coils in the 
distal ovarian vein can be followed by an injection of STS foam above 
the site of occlusion, then while progressing superiorly up along the 
vein, additional coils and foam injections are placed as needed to 
occlude any parallel collateral vessels. 
The other issue is that complete treatment of PCS may need to 
include embolization of the internal iliac veins to improve success 
rates and reduce recurrence given the well-known free communica-
tion between the ovarian venous plexus and internal iliac tributaries. 
Treating the internal iliac veins is usually carried out as a staged pro-
cedure with patients returning 3–10 weeks after ovarian vein embo-
lization. It is reasonable to evaluate the patient following ovarian 
vein embolization regarding her symptoms. If the symptoms have 
resolved, then no further treatment is required. If the symptoms are 
better but still present, then internal iliac vein embolization should 
be considered. 
Access into the veins is usually performed using a C2 catheter, or per-
haps a Kumpe catheter. Often the access must be more distal into the 
internal iliac vein branches or into collateral branches. It is important 
that the embolic materials do not become dislodged as the complica-
tion of coil embolization to the pulmonary circulation, although rare, 
has occurred. Coil embolization in the gonadal veins and internal iliac 
varices should be done with care, selecting appropriately sized coils. 
Delivering embolizing coils to the internal iliac veins may be difficult 
given the size and distensible of the veins. Sclerosants, which may be 
delivered using an occlusion balloon, may be an excellent approach 
to treating the internal iliac veins. Sometimes using a combination of 
coils and sclerosants is appropriate. 
Early on in the experience of treating patients with endovascular 
therapy, patients had only unilateral coil embolization of the left 
ovarian vein. Results were adequate and comparable to surgical 
options; however, approximately one-third of patients experienced 
only partial or even no relief of symptoms. By the late 1990s, bilateral 
ovarian vein embolization was being performed, whether or not the 
vein was refluxing. However, the right ovarian vein is known to be 

technically difficult to access or even find, in which case, only the left 
side can be embolized. 
Various centers have reported technical success rates of 96–100% 
with few immediate or long-term complications, most of which were 
minor and rarely required hospital admission. Improvement of some 
symptoms, within 2 weeks post-procedure, occurs in 70–85% of 
patients and 60% of patients had complete resolution of symptoms. 
Success rates for embolic treatments tend to be higher in multipa-
rous patients and lower in patients complaining of dyspareunia. 
Complication rates are reported to be < 4% and can include: ovar-
ian vein thrombophlebitis, recurrence of varices, radiation exposure 
to the ovaries, and migration of embolic material. The incidence of 
misplaced coils migrating to the lungs from the internal iliac veins 
has been reduced, with the change to a Gelfoam sclerosant to treat 
these veins. Selective ovarian vein catheterization needs to be done 
relatively carefully, as the vein maybe somewhat fragile due to 
chronic distension, which may cause it to rupture. This rarely leads 
to any long-term sequelae, since the vein is being embolized, and 
any pain, which may occur, can be treated with simple analgesia. 
Catheterization can also cause venous spasm that may prevent fur-
ther treatment and possibly even removal of the catheter until the 
vein relaxes. 
Post-treatment care involves observation for 1–4 hours followed 
by discharge with anti-inflammatory medications. The patient is 
advised to avoid vigorous activities for at least 3 days and any heavy 
lifting for 10 days post-procedure. If MR imaging is used for follow-
up evaluation, the use of stainless steel coils can be problematic due 
to image degradation caused by the coils’ artifact. The introduction 
of platinum coils could help to resolve this issue; however, it increas-
es the cost of the procedure substantially. 
There are few extensive long-term follow-up studies to evaluate 
the safety and efficacy of embolotherapy on PCS patients. A study 
in 2006 reviewing 127 patients undergoing embolotherapy showed 
that 83% of patients continued to show clinical improvement even 4 
years after embolization with no significant hormonal alterations or 
obvious detriment to their menstrual cycle or fertility. The improve-
ment in their mean pelvic pain level as well as of their dyspareunia, 
urinary frequency and menstrual pain were all shown to be signifi-
cant (p < 0.0001). These results are encouraging and add support to 
the safety and effectiveness of embolization in the management of 
PCS.
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303.3
Varicocele: imaging and patient selection
L.J. Zurera Tendero;
Serv. Radiodiagnóstico, Hospital Universitario Reina Sofía, Córdoba, 
Spain.

Learning Objectives
1. To explain how to select patients for varicocele embolization (dif-

ferential diagnosis, psychological approach)
2. To describe symptoms attributed to varicocele and to discuss 

what to be expected in terms of fertility
3. To review the best way to develop my practice in varicocele treat-

ment
Varicocele is an abnormal dilation of the scrotal veins of the pampin-
iform plexus. It has a 15% of prevalence in adults and healthy teen-
agers and up to 40% in sterile males. 
Its pathophysiology is little known but it could be related with an 
intern espermatic vein reflux that leads into a primary valvular insuf-
ficiency, or with a renal vein compression (like in nutcracker syn-
drome or tumoral compression). All of this increases scrotal tem-
perature and venous pressure. Another theory suggests that a cat-
echolamines reflux from the adrenal vein leads vasoconstriction 
and testicular hypoxia. There is another hypothesis that suggests 
that varicocele injuries the testes-blood barrier and stimulates anti-
sperm antibodies production. Probably, by a multifactorial process, 
there is an oxidative stress and reactive oxygen spermatozoa species 
(ROS) increase that leads into a higher DNA fragmentation and into a 
worse spermatogenesis. 
Even varicocele can disturb the hypothalamus-hypophysis axis causing 
a Leydig cells dysfunction and a decrease in testosterone secretion1. 
Diagnostic 
A correct patient interview (about toxic habits, pubertal develop-
ment, sexual secondary characteristics development, sexual trans-
mitted diseases) and a physical examination is fundamental for the 
varicocele patient assessment. It should include supine, standing up 
and after Valsalva scrotal examination to recognize the different var-
icoceles degrees2: 
Degree 1 - only palpable during Valsalva manoeuvre 
Degree 2 - palpable when standing up, but not visible 
Degree 3 - visible varicocele 
Subclinical varicocele - only detectable using imaging techniques. 
Clinical examination has a sensibility of 50-70% for varicocele detec-
tion. Only when this is nondiagnostic, a Doppler ultrasound is rec-
ommended, increasing sensibility into 93%. Diagnostic criteria are: 
A) > 2 mm prominent veins in pampiniform plexus veins that get 
thicker with Valsalva. B) Venous reflux that can be: static (grade I); 
intermittent (grade II) or continuous (grade III). C) It enables to mea-
sure testicular volume3. 
Finally, the study should be completed with at least two semen anal-
yses whose normal parameters are: A) 1.5-5 ml volume. B) > 20 x 106 
spermatozoa/ml density. C) More than 40 x 106/ejaculate. D) Motility 
of > 60%. E) Normal morphology of > 60%. F) No hyperviscosity. G) < 
106/ml of leukocytes. H) pH: 7.0-8.0. 
Spermatic venography should be only done previously to a varico-
celectomy or in recurrent varicocele (to indentify reflux veins and for 
treatment setting). 
Clinical Considerations 
Left varicocele is 10 times more frequent than the right one. It is bilat-
eral in 10%. Varicocele is the most frequent male infertility cause. It 
can cause pain and scrotal discomfort in 2-10% of patients. 
There are many scientific evidences that show that varicocele treat-
ment improves sperm and hormonogenesis parameters (FSH and 
testosterone levels)4,5. 
However, whether this improvement has an impact over couple 
fertility is controversial. Previous studies do not find significant dif-
ferences between pregnancy rates in couples with males treated 

from varicocele and control group6,7,8 (despite spermatogenesis 
improvement). That is why other treatment options are recommend-
ed such as women assisted reproduction and antioxidant or physi-
ological therapies, as they are as effective as varicocele treatment for 
fertility. 
However, recent studies9,10,11 have proved that varicocele treat-
ment improves pregnancy rate significantly (up to 33% comparing 
with 16% in control groups). 
That is why, and because of absence of scientific evidence, varico-
cele treatment should be recommended: 
1. Varicocele grade 1-3 or painful. 
2. Fertile couples in which women are fertile (or with a potential-
ly treatable cause of infertility) and males have abnormal semen 
parameters. In azoospermic patients, varicocele treatment does not 
improve couple fertility, although recent studies suggest that some 
of these patients could benefit from assisted reproduction tech-
niques. 
3. Young males with abnormal sperm and future fertility desires. 
4. Subclinical varicocele treatment is not recommended (because it 
does not affect fertility or symptoms) but semen analyses every two 
years. 
5. In cases of bilateral varicocele and infertility, there is no scientific 
evidence that supports fertility improvement with bilateral varico-
cele treatment comparing with unilateral treatment (of bigger vari-
cocele) and waiting12. 
There is a wide relation between varicocele degree and testicular 
atrophy. If varicocele is not treated in adolescence, it can have psy-
chological effects, because of irreversible infertility risk and hor-
monogenesis deterioration. 
Many studies13,14 prove that varicocele treatment reverts testicu-
lar atrophy and improves spermatogenesis and hormonogenesis in 
adolescents. That is why in this group varicocele treatment is recom-
mended when it produces symptoms or when there is a testicular 
volume decrease (> 10-20%) comparing with contralateral testes 
(apart from sperm analysis). If testicular size is normal and there is a 
symptomatic varicocele, Doppler ultrasound and yearly semen anal-
yses are recommended. 
Varicocele Treatment 
There are different options in varicocele treatment. 
1. Retroperitoneal spermatic vein ligature by open (Palomo tech-
nique) or laparoscopic surgery. 
2. Inguinal or infra-/suprainguinal vein ligation by open macroscopic 
(Ivanisevich technique) or microscopic surgery. 
3. Vein radiologic embolization using different materials. 
Until now, there are no prospective randomized clinical studies that 
compare results obtained through different techniques. Palomo 
technique recurrence rate is 15%, radiologic embolization recur-
rence rate is 5-19%, laparoscopic recurrence rate is 2-5% and ingui-
nal microsurgery recurrence rate is 1%. Pregnancy rates are 38, 33, 
30 and 42%, respectively. It is proved that spermatogenesis improves 
with all techniques15,16. 
On the other hand, retroperitoneal vein ligature by open or laparo-
scopic surgery needs general anesthesia and has a complications  
rate of 3-21% (testicular infarct/atrophy, hydrocele, infection). Embo-
lization has a lower complications rate (4-8%) and a shorter hospi-
tal income but technique mistake rates could be up to 13%17,18. 
Microsurgery techniques need surgeon experience (lenses, surgery 
microscope, micro-Doppler) and they are not available in all hospi-
tals, even though, they are great advances as they decrease postop-
eration complications considerably19. 
Because all of this, there is no a clear recommendation about the 
best technique for varicocele treatment and it will depend on avail-
ability and experience in each hospital. 
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303.4
Varicocele: technique and outcome
J.M. Pulido-Duque, R. Melián Villalobos;
Radiología Vascular Intervencionista, Hospital General Universitario, 
Las Palmas de Gran Canaria, Spain.

Learning Objectives
1. To describe treatment planning, catheters and guidewires  
2. Embolic materials  
3. Endpoints and how to avoid complications
Introduction 

Varicocele, the presence of varicose veins of the pampiniform plex-
us, has been the source of much controversy in medical literature. It 
has been called the most common correctable cause of male infer-
tility, and it is known to cause pain and testicular atrophy in some 
patients. Approximately 15% of all men have varicoceles. Most are 
asymptomatic and many are not associated with infertility. Among 
infertile couples, the incidence of varicocele increases to 40%. 
Varicoceles most commonly (98%) occur on the left side of the scro-
tum, because the left testicular vein runs vertically up to the renal 
vein, while the right testicular vein drains directly into the inferior 
vena cava or due to absent/incompetent valves in the left internal 
spermatic vein and reflux of blood down the vein in the upright 
position. 
In adolescent boys, varicoceles are often discovered incidentally by 
a pediatrician or during a sports activity (they may cause pain and 
testicular atrophy that is reversible after repair). 
Surgical treatment is still the most common method of varicocele 
repair around the world, but the treatment of varicocele by percuta-
neous embolization of the internal spermatic vein is a safe and effec-
tive minimally invasive procedure. Its very low morbidity, complica-
tions, high long-term success rates and demonstrated cost effective-
ness in comparison to surgery have led some authors to argue that 
percutaneous techniques should be the primary therapy to treat 
varicoceles, or at least a viable and valuable alternative to surgical 
options. 
Technique 
Percutaneous embolization of varicocele requires selective cathe-
terization of the internal spermatic vein(s) followed by its occlusion 
with either a sclerosant or solid embolic device. 
Varicocele embolization is performed using mild intravenous seda-
tion and local anesthesia. It is an outpatient procedure. The patient 
is placed supine on the angiography table, and gonads shielded 
from irradiation. Aseptic conditions are used. A small angio catheter 
(4-7 French) is introduced into the venous system either via the right 
femoral vein, right jugular vein or brachial veins. Using the Seldinger 
technique, the catheter is guided with the aid of fluoroscopy and 
guidewires into the left renal vein (in the case of more common left 
varicocele) and a contrast venogram is performed. 
Some vascular interventional radiologists advocate initial left renal 
venography to demonstrate reflux of contrast into left internal sper-
matic vein due to incompetent valves and to delineate potential col-
lateral pathways, while others proceed to selective venography of 
the internal spermatic vein. 
The catheter is advanced retrogradely down the internal spermatic 
vein to the upper part of the inguinal ligament. Venography is per-
formed to document the position of the catheter before starting the 
embolization, as well as to assess the size of the internal spermatic 
vein and the presence of any collateral circulation. 
Usually the vein or its branches are embolized by steel or platinum 
coils. The vein is blocked at the internal inguinal ring level and the 
sacroiliac joint level. 
When sclerosants are used, the technique is similar, taking care of 
applying external pressure at the inguinal crease when injecting the 
sclerosant to prevent reflux into the pampiniform plexus. 
A combination of coils and sclerosant can be used (“sandwich” tech-
nique). 
A completion venogram is performed to insure that all branches of 
the internal spermatic vein have been blocked, and then the cath-
eter is withdrawn. 
Manual pressure is applied to the puncture site for 10 minutes to 
achieve hemostasis. 
No sutures are used. The patient is observed for a few hours (2-3 h) 
then discharged home. Patients are typically able to return to work 
the following day, but are advised to avoid heavy lifting and contact 
sports for 5-7 days. Ultrasound can be used to evaluate the success 
of varicocele repair. 
Results 
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In recently published studies, technical success rates are 92.4-96%. 
Recurrence rates are less than 2-4% among those referred for infer-
tility. In the pediatric and adolescent population, long-term recur-
rence rates in those for whom the procedure was initially techni-
cally successful are as low as 7 and 11%. The rates of technical suc-
cess and recurrence rates have improved compared with previously 
published studies (1980-1990). This is due to improvements in tech-
niques, increasing expertise in the area and improved equipment 
including catheters, guidewires, coils and contrast media, etc. 
With regard to outcomes in the treatment of varicoceles in the infer-
tile or subfertile population, the improvements in seminal parame-
ters and pregnancy outcomes are equivalent in patients who have 
undergone percutaneous embolization versus surgical ligation. 
The complications of percutaneous therapy are infrequent and typi-
cally mild. Complication rates in recent literature have been report-
ed from 0% to 5-11%. Trombophlebitis of the pampiniform plexus is 
a potential complication when sclerosant are used (0.5% cases). Coil 
migration (rare) is always linked to excessively distal release. 
Hydrocele and testicular atrophy are not potential complications 
with embolization techniques. 
Conclusion 
The benefits of percutaneous embolic therapy for varicocele extend 
beyond its technical and clinical success rates, are equivalent to 
surgical therapies in terms of outcomes and very low complication 
rates. It is a minimally invasive, outpatient procedure that allows 
quick patient recovery, minimal discomfort compared to surgery (no 
need for general anesthesia, no incisions, sutures, or reported infec-
tions), and shorter time to return to work (1-2 days) and full activities 
and it is less cost-effective. Also, bilateral varicoceles can be treat-
ed with embolization from a single venopuncture and it has a high 
technical success rate in treating recurrent varicoceles after surgical 
ligation. 
When skilled and experienced vascular and interventional radiology 
services are available, embolization is an effective alternative to sur-
gery and should be offered as such or as primary therapy for varico-
cele treatment.
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Special Session
Health economics 

304.1
What is cost effectiveness?
L. Annemans;
Department of Public Health, I-CHER Interuniversity Centre for 
Health Economics Research UGent and VUB, Ghent, Belgium.

Learning Objectives
1. To describe current conditions in Europe  
2. To show examples of cost effectiveness in IR  
3. To describe possible future applications in IR
The conflict between what societies are able to pay for healthcare 
and the population’s need for healthcare is still increasing. 

Health economics aims to find the best possible way to spend the 
available financial means. In order to apply economic thinking to 
healthcare, one should view the health sector as a productive sec-
tor whose aim is to produce health, by ensuring that people live lon-
ger and/or more healthily. Priority must be given to interventions 
(both preventive and curative) which result in the greatest amount 
of health for the money that is invested. Interventions with a good 
ratio between the invested money and the resulting health out-
come are called cost-effective. In health economic evaluations, the 
net costs of an investment (e.g. a new technology) are calculated in 
comparison to the current alternative, and the ratio between these 
net costs and the net health benefits is then assessed. 
The basic principle is very simple following an approach in three 
steps: 
1) The calculation of the difference in costs between a New and a 
Current treatment (CN-CC). This difference in costs needs to take 
into account potential savings associated with the new treatment 
(e.g. avoiding expensive adverse events). 
2) The calculation of the difference in effectiveness between New 
and Current (EN-EC). If the new treatment is more effective, it will 
result in a net health gain. 
3) The calculation of the Incremental Cost Effectiveness Ratio (ICER): 
(CN-CC)/(EN-EC). 
It should be noted that, despite the terms commonly used in this 
formula, a comparison does not necessarily involve a ‘new’ and a 
‘current’ treatment. It is perfectly possible to make such compari-
sons between two existing treatments. However, in the lecture we 
will more focus on ‘new’ in comparison with ‘current’, because this is 
the most common situation. 
In the EU, this concept of cost-effectiveness is gaining more and 
more interest and has an increasing influence in decisions on pricing 
and reimbursement of technologies. However, the level of required 
evidence varies a lot among advisory bodies and decision makers. 
HTA bodies such as NICE in the UK or the KCE in Belgium require 
high methodological standards and expect results in the format of 
cost per QALY (quality adjusted life year) gained. The QALY combines 
quality and quantity of life in one parameter and is theoretically the 
best approach to express health gains. Other decision makers criti-
cize the practical implementation of the QALY and yet others only 
consider costs and budget impacts thereby missing an important 
part of the picture. 
Together with the general trend, there is an increasing need for 
assessing healthcare technologies in the field of interventional radi-
ology, for instance in the field of critical limb ischaemia, in order to 
decide whether these technologies are worthwhile to be imple-
mented. 
Over the past years, several health economic evaluations have been 
performed and published in this area. In this lecture, we focus on 
some examples both in the preventive and the curative field. Several 
innovations may be cost effective in this area but more clinical and 
economic studies are needed to confirm these findings.
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304.2
The 10 do’s and don’ts in health economics in IR
P. Levy;
LEDa-LEGOS, Université Paris - Dauphine, Paris, France.

Learning Objectives
1. To understand how to perform an economic analysis  
2. To get an insight on running a budget  
3. To learn how to salvage an economic disaster
Economic evaluation of healthcare technologies may be a useful 
toolbox to improve decision making through the economic criterion 
of efficiency. For so doing, it is necessary to follow guidelines and to 
avoid some basic pitfalls when comparing alternative strategies. In 
this lecture, we propose a simple user guide of healthcare economic 
evaluation based on ten dos and don’ts. 
1. Don’t misinterpret the criterion of efficiency. Efficiency is a bidi-
mensional criterion relating the effectiveness of a healthcare strat-
egy to its associated cost. Consequently, the search for efficiency 
relates to the best use of money. As such, efficiency differs from 
both effectiveness, which is a unidimensional criterion relevant in 
Evidence-Based Medicine, and pure cost containment as a conse-
quence of budget constraint. 
2. Don’t take economic evaluation as an analytical vehicle to make 
an ineffective strategy an efficient one. Economic evaluation must 
not be used as a marketing tool to promote an ineffective technol-
ogy as it cannot become an efficient one. 
3. Don’t reduce the search for efficiency to an attempt to cut health-
care costs. When comparing alternative treatment options, the effi-
cient strategy is not systematically the least cost option. Economic 
evaluation reduces to cost minimization only in the restricted case 
where options are equally effective. 
4. Don’t substitute cost of illness studies for economic evaluation 
studies. Whereas economic evaluation is designed to help decision 
makers choosing between competing options, costs of illness stud-
ies assess the economic burden of a condition or risk factor on the 
healthcare system and society as a whole. It can at best help setting 
priorities with a resulting ranking generally not different from the 
one obtained on epidemiological criteria. 
5. Don’t confuse economic evaluation with budget impact analysis. 
It can be argued that efficiency is not the last criterion to take into 
account in decision making insofar as it doesn’t consider affordabil-
ity. In this view, after having identified efficient treatment options, 
we should consider whether we can afford them. For so doing, we 
would have to develop a budget impact analysis. 
6. Do select relevant alternative treatments to be compared. As eco-
nomic evaluation is necessarily comparative and efficiency mea-
sured by the ICER (incremental cost-effectiveness ratio), results could 
be biased depending on the choice of comparator. It is generally 
recommended to use the standard of care as the relevant reference 
case to be compared to innovative technologies. 
7. Do refer to the appropriate measurement of treatments’ effects. 
From a clinical point of view, some specific, condition-related out-
come measure may be relevant (graft-related reinterventions in 
AAA, time to amputation in intermittent claudication). But these 
pure effectiveness measures fall short of capturing all the effects of 
alternative treatments, especially those related to patients’ quality of 
life. Where relevant, we must prefer a composite summary outcome 
measure, such as QALYs, incorporating simultaneously treatment 
effects on life expectancy and associated quality of life. 
8. Do define the most relevant time horizon. Ideally, the timeframe 
should be defined according to the period of time which is neces-
sary for the occurrence of all treatment-related costs and effects. It 
can be restricted to one year (flu vaccination) or expanded over the 
entire lifetime of patients (all-cause mortality after stenting). 
9. Do include relevant cost components. Medical costs associated 
with resources consumed in the health sector by each strategy of 

interest are surely central to the evaluation. But it may also be neces-
sary to consider three other cost categories: costs related to resourc-
es consumed in other sectors (homemaker services, transportation), 
costs to the patient/family (out-of-pocket payments, co-payments), 
costs of time consumed (also known as indirect costs including pro-
ductivity losses or even leisure time lost by patient as well as infor-
mal caregivers). The possible inclusion and amount of these cost 
components depend on the perspective used. 
10. Do state the perspective used for cost measurement. As an eco-
nomic evaluation study should be placed in a particular decision-
making context, the viewpoint from which the comparison is to be 
made must be appropriately selected. The inclusion and amount 
of various cost categories must be consistent with the perspective 
used. Possible relevant viewpoints include healthcare providers 
(hospitals), patients, third-party payers, and society as a whole. In a 
DRG-based hospital financing system, the utilization of an innova-
tive device reducing time spent in the operating room may have no 
consequence for a third-party payer (no change in DRG) but may be 
efficient for the hospital. The cost of an exercise program in inter-
mittent claudication may be quite different for a health insurer, the 
patient, and society as a whole.
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304.3
An example: SFA PTA is cost effective vs. medical therapy
C. De Vries, J. Janse van Rensburg;
Dept. of Radiology, Universitas Hospital, Bloemfontein, South Africa.

Learning Objectives
1. To analyze the cost of SFA
2. To analyze the cost of medical treatment
3. To be able to create and review comparative studies on cost effec-

tiveness
In the modern world, peripheral arterial disease (PAD) has a preva-
lence of between 3 and 10%. In persons over the age of 70 years, this 
increases to between 15 and 20%. 
The overall monetary expenditure attributed to peripheral arterial 
disease, as calculated for the 2001 Medicare population in the USA, 
amounted to 1868 US dollars per patient per year. 
Medical treatment of PAD includes the use of drugs for both the 
modification (reduction) of risk-factors, including antiplatelet 
agents, antihypertensive drugs and lipid lowering drugs, and for 
symptomatic relief (a number of types of drugs have been promoted 
for symptom relief, with varying levels of evidence to support their 
use). Unfortunately, not all the drugs are universally available and so 
access to certain agents may be limited in certain countries. 
As calculated from medication data in a managed health care popu-
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lation, the financial cost directly linked to the medical treatment of 
peripheral arterial disease contributes 10.2% of the total expenditure 
related to the management of PAD. Seventy percent of the expenses 
incurred by the management of peripheral arterial disease are made 
up of costs attributed to hospitalization of the patient. 
Angioplasty (PTA), on the other hand, involves a shorter hospital 
stay, on average, but requires highly specialized services includ-
ing the use of intravascular catheters and balloons and a dedicated 
angiography suite with highly trained personnel. 
Very little has been published on the comparison between the effec-
tiveness of medical treatment versus angioplasty in the manage-
ment of peripheral arterial disease. 
A publication by Sybolt (2002) on the cost effectiveness of revascu-
larization versus exercise therapy in the management of intermit-
tent claudication gives us some insight into the costs related to the 
different treatment options. They calculated an incremental cost 
effectiveness ratio of 38,000 US dollars per quality-adjusted life year 
between exercise and angioplasty and concluded that angioplasty 
was more effective than was exercise alone and that the cost-effec-
tiveness ratio was within the generally accepted range. 
A direct comparison between the cost effectiveness of SFA PTA and 
medical therapy in the treatment of PAD is fraught with complexi-
ties and not just a question of comparing expenses related to the 
different treatment strategies. Many additional issues warrant con-
sideration. The cost effectiveness ratio of medical therapy is highly 
dependent on drug prices, although newer and more expensive 
drugs often offer additional health benefits at reasonable cost effec-
tiveness ratios. When keeping in mind that each drug, either in iso-
lation or in combination with other drugs, differs in terms of cost 
effectiveness in relation of risk factor modification (which in turn 
is influenced by different medicine prices in different countries), or 
symptomatic relief, then the definition and application of best medi-
cal therapy (which will also be influenced by the effectiveness and 
the availability of the different drugs) becomes a major factor in this 
comparison of medical therapy against PTA. One should also keep 
in mind that angioplasty (PTA) does not permit the luxury of a pre-
dictable expense as medical therapy during and after PTA, as well as 
possibility of concomitant use of a stent (or stents) can alter the cost 
effectiveness of this modality of treatment. Lastly, the cost effective-
ness of both therapeutic options may suffer at the hand of various 
co-morbidities. 

Foundation Course
Carotid interventions

701.1
Rationale for intervention: CAS vs. CEA
P. Gaines;
Sheffield Vascular Institute, Northern General Hospital Shef, 
Sheffield, United Kingdom.

Learning Objectives
1. To learn the evidence for intervention for carotid artery stenosis  
2. To learn the evidence for surgery  
3. To learn the evidence for CAS 
This presentation will focus upon symptomatic carotid disease. 
Stroke is a major problem. It is common with an annual incidence 
of around 2 per 1000 population (1), and in Western society patients 
with stroke occupy 10% of hospital beds and account for 5% of annu-
al health expenditure (2). Eight percent of strokes are ischaemic and 
80% affect the carotid territory. The most common cause of carotid 
disease is atherosclerosis (50%), which of course means that athero-
sclerosis of the internal carotid artery is the cause of much less than 
half of all stroke. Other causes of carotid territory stroke include small 
vessel disease (lacunar infarcts), cardiac emboli, haematological dis-

ease and non-atherosclerotic carotid disease (dissection, fibromus-
cular dysplasia, arteritis, aneurysms). Appropriate clinical assessment 
and imaging will define the group that requires carotid artery inter-
vention. Both carotid artery endarterectomy (CEA) and carotid artery 
stenting (CAS) are designed to reduce the risk of future stroke. It is 
important to recognize that the majority of strokes associated with 
carotid atherosclerosis are due to plaque rupture followed by throm-
bus formation and subsequently either embolisation of thrombus 
and plaque to the brain or carotid artery occlusion. Only 2% of asso-
ciated stroke is due to low flow. CEA achieves its result by removing 
the plaque and so reduces the risk of future plaque rupture. CAS is 
effective by converting ulcerated plaque into a smooth surface with 
neo-intima by the usual mechanism of plaque damage and subse-
quent remodeling. Such an effect can be produced by angioplasty 
alone; a stent helps both scaffolding the plaque to reduce emboli-
sation and by increasing the immediate vessel lumen and so reduc-
ing the risk of subsequent restenosis (3, 4). The risk of future stroke 
is the highest immediately after the presenting symptom (amauro-
sis fugax or recovered stroke) (5). In addition, certain clinical features 
place the patient at high risk of a second event. The ABCD2 scor-
ing system uses this concept to place patients into high and lower 
risk of stroke and therefore permits the triage of patients into those 
who merit urgent investigation and treatment (6, 7). A patient with a 
score of 4 or greater should be referred for emergency imaging and 
management. All patients with cerebrovascular disease benefit by 
modification of their risk factors. This should include management 
of hypertension, diabetes, obesity and avoidance of both smoking 
and excess alcohol consumption. In addition, patients should take 
dual antiplatelet agents (aspirin and dipyridamole) and a statin. 
Data from the three large randomized controlled trials (RCT’s) have 
been pooled and presented as the Carotid Endarterectomy Trialists 
Collaboration (8-10). These data from more than 6,000 patients have 
confirmed the benefit of CEA over medical therapy in reducing the 
subsequent risk of stroke in patients with symptomatic high-grade 
(>50% NASCET) stenoses of the internal carotid artery. No benefit has 
been demonstrated that in patients with such a high-grade steno-
sis there is distal collapse (CETC). Women benefit up to 2 weeks, and 
men probably benefit by intervention up to 12 weeks after the index 
symptom. CAS has been compared to CEA in a number of RCT’s. The 
more recent are: 1. EVA 3S (11, 12) was a French trial in which 527 
symptomatic patients were randomized in 30 centres. The 30 day 
incidence of any stroke or death showed a clear superiority to CEA 
(3.9 vs 9.6%; relative risk 2.5). That advantage was maintained to 4 yrs 
but after the periprocedural period, the rate of adverse events was 
the same. The trial was heavily criticized because it was stopped pre-
maturely, interventionists were not experienced and centres were of 
low volume. 2. SPACE was a Germanic trial which randomized 1,200 
patients. At 30 days, the risk of ipsilateral stroke and death was the 
same (CAS 6.8%, CEA 6.3%). At 2 years, the equivalence was main-
tained (13, 14). 3. The ICSS was an international trial that random-
ized 1,710 patients. At 120 days, the incidence of all strokes, death 
and MI was significantly lower after CEA (5.2 vs 8.5%), largely due 
to the surprising loss of non-disabling stroke from the CEA arm (15). 
4. CREST has been presented but not published. After randomizing 
2,502 patients, 1,321 of whom were symptomatic, the primary end-
point of stroke, MI and death was the same. Results have not been 
shown for the symptomatic patients alone. Within a number of large 
units, the outcome of CAS is as good as CEA in the new trials. It is 
likely that with experience and good patient choice, carotid stenting 
can compete with CEA. The challenge is going to be concentrating 
the procedure in high volume centres and identifying those patients 
who are best treated by either technique. My lecture will be heavily 
critical of the recent trials and will give pointers as to where I think 
CAS should be used. 
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701.2
Essentials of pharmacologic therapy
S. Macdonald;
Consultant Vascular Radiologist & Honorary Clinical Senior Lecturer, 
Freeman Hospital, Newcastle-upon-Tyne, United Kingdom.

Learning Objectives
1. To learn the preprocedural medication  
2. To learn the periprocedural medication  
3. To learn the postprocedural medication 
 No abstract available

701.3
How to perform a CAS
S. Cekirge;
Dept. of Radiology, Hacettepe University Hospital, Ankara, Turkey.

Learning Objectives
1. To learn about the devices used for CAS  
2. To learn the technique of basic CAS  
3. Tips and tricks in difficult cases 
This presentation provides technical details of carotid stenting with 
the latest improvements to demonstrate “how to perform’’ carotid 
stenting with the lowest complication rate. Although this procedure 
is theoretically still not considered as a first treatment choice due 
to recent multicenter trials, it is practically very well accepted in the 
clinical practice and still used widely as a first choice of treatment in 
many centers because of its very low morbidity and mortality rates 
if it is done with the right technique and right operators. This pro-
cedure has been also preferred by the patients since it is an easier 
operation that can be done with a day short stay hospitalization. The 
authors believe that the fast evolving stent technology will also cre-
ate a big impact to the carotid stenting procedure that will replace 
surgery without any question. 
Disclosure
proctoring agreement with ev3 inc research grant with Microvention 
inc.

701.4
How to manage complications
K.H. Schürmann;
Diagnostic and Interventional Radiology, St.-Johannes-Hospital 
Dortmund, Dortmund, Germany.

Learning Objectives
1. To learn the complications of CAS  
2. How to manage periprocedural complications  
3. How to manage late complications 
The easiest way to manage complications is avoiding them. In this 
context, some points are important to know: there is clear evidence 
that PTA alone is inferior to stent placement with regard to long-term 
patency (1). Stents with a closed cell design seem to be preferable to 
stents with an open cell design (2). It is still not clear whether the use 
of an embolic protection device (EPD) is superior, equal, or inferior to 
its non-use (2). Some groups advocate an EPD only after stent place-
ment (3). Patient selection helps to reduce the complication rate (4).
Treatment of complications 
Stasis of flow in the internal carotid artery (ICA) during CAS is usu-
ally caused by spasm. Dissection or thromboembolic occlusion is 
rare. The first to do is administration of antispasmodic drugs, such 
as nitroglycerin or papaverine. If no improvement is observed after 
antispasmodic therapy, one may try to aspirate visible thromboem-
bolic material or remove the EPD. Sometimes it is difficult to retrieve 
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the EPD because the retrieval catheter becomes entangled in the 
stent struts. For certain devices, a curved tip retriever is available 
in addition to the standard straight tip design. Turning the head 
to the right or left and/or external manual manipulation may help 
to pass the stent. One may attempt to advance the tip of the long 
sheath into the proximal segment of the stent. If all methods fail, 
try to cross the stent with a 4-F-hydrophilic catheter with a 38’’ inch 
lumen and gently pull the filter back into the lumen of the catheter. 
It is important to avoid severe hypertensive episodes after ther-
apy since they may lead to intracranial reperfusion bleeding. 
The most feared complication is an acute neurologic deficit after 
the intervention which is mostly due to acute thromboembolism. 
Frequently, the carotid artery and its main branches are angiograph-
ically patent. In this case, we start peripheral venous infusion thera-
py with tirofiban or abciximab. Thrombectomy and/or thrombolysis 
with rt-PA are preserved for an occlusion of the distal ICA or its prox-
imal main branches. A floating thrombus inside the stent is fixed to 
the arterial wall by overlapping implantation of a further stent. 
Late in-stent restenosis may be treated by recurrent PTA and/or stent 
placement.
Due to the multiple anticoagulations, the risk of puncture site hema-
toma and false aneurysm is increased. Percutaneous closure devices 
are helpful. False aneurysms at the puncture site are treated by ultra-
sonographically guided compression or fibrin injection.
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Special Session
Portal and mesenteric vein occlusion

702.1
Prevalence, etiology, and clinical presentation
G.M. Richter;
Director Clinics for Diagnostic and Interventional Radiology, 
Katharinenhospital, Stuttgart, Germany.

Learning Objectives
1. To relay current evidence on prevalence
2. To relay current evidence on etiology
3. To relay current evidence on clinical features of portal and mesen-

teric vein occlusion
 No abstract available

702.2
Imaging diagnosis and procedure planning
P.P. Goffette;
Radiologie Intervenntionelle et Vasculaire Neuroangiographie 
Thérapeutique, Cliniques Universitaires Saint-Luc-UCL, Brussels, 
Belgium.

Learning Objectives
1. To explain the main non-invasive imaging features  
2. To compare the available modalities including MRI  
3. To provide recommendations which modality to use and when
 No abstract available

702.3
Techniques of recanalization
J.I. Bilbao;
Dept. of Radiology, Clinica Universitaria de Navarra, Pamplona, 
Spain.

Learning Objectives
1. To describe the indications, techniques and devices for recanaliz-

ing portal and mesenteric vein occlusion
2. To describe follow-up and main complications of occlusion reca-

nalization
3. To discuss, with clinical cases, recanalization tips and tricks
Portal vein thrombosis (PVT) is an infrequent (1-16%) complication of 
cirrhosis. In the absence of cirrhosis, PVT is rare and mainly appears 
in patients with thrombophilic disorders or as a complication after 
surgery (i.e. liver transplantation-LT). When present it produces, 
depending on its size and extension, a decrease in the portal flow 
as well as prehepatic portal hypertension. Complete information 
(imaging) about the morphology of the splanchnic vessels should 
be obtained before any attempt to recanalize the portal system. It is 
imperative to know if there are any patent intrahepatic portal branch-
es from which the recanalization can be started. Also, in the case of 
mesenteric vein thrombosis, if there are common branches (i.e. jeju-
nal, ileal or colonic) from which the intestinal flow can be derived. 
In acute cases, and in the absence of cirrhosis, the recanalization 
of the portal vein can be performed by a transhepatic approach. 
The portal access is performed with echographic and fluoroscopic 
guidance. Once the catheter has been safely advanced, the throm-
bus can be treated. There are several possibilities such as pharma-
cological thrombolysis (Urokinase), mechanical disruption with 
balloons, aspiration with specific devices or, just, compression of 
the thrombus by placing stents. Another technical possibility is to 
infuse fibrinolytics from a catheter placed in the superior mesen-
teric artery. The aim of this technique is to attempt to repermeabi-
lize, at least, the small, initial, venous intestinal branches, then allow-
ing to access them through the percutaneous approach. In cases 
in which we have performed a transhepatic approach and we are 
using fibrinolytics, care must be taken in order to avoid any bleed-
ing complication. Assuming that the liver function is preserved (i.e. 
liver transplantation), there is no need to perform additional tech-
niques, such as TIPS. Maybe, in some cases, the procedure has to be 
complemented with the occlusion of patent porto-systemic shunts 
which may steal flow from the portal vein. In these cases, a dual 
approach (transhepatic and transfemoral) is sometimes needed. 
In chronic cases, with or without cirrhosis, PVT is associated with 
the presence of collaterals (cavernoma) that derive the splanch-
nic flow towards the liver or, in most cases, towards spontane-
ous porto-systemic shunts. Problems faced in these cases are sev-
eral and among them: first, what are, if present, the intrahepatic 
portal branches for getting the access; second, how to recana-
lize the thrombus and reach the distant (jejunal, etc) branches; 
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third, how to improve the hepatopetal portal flow; and fourth, 
which collaterals should be occluded if deemed necessary. 
Depending on the morphology of the splanchnic vessels, there are 
several possibilities for approaching the portal system in chronic 
cases. The most common is the transhepatic access; however, others 
such as transjugular, trans-splenic or even through a small mesenter-
ic vein (minilaparotomy) have been described. Since the thrombus is 
chronic, fibrinolytics are not useful; also, it has to be understood that 
the portal endothelium is damaged in the occluded segments. Then, 
the only way, in my opinion, to obtain patency is with balloon angio-
plasty and stenting. If the recanalization (with catheters and guide-
wires) fails, associated complications, other than related with the 
transhepatic approach, are not expected since we have been work-
ing into an occluded, low pressure, vein. In chronic portal occlusions, 
the most important objective is to get adequate flow. Then, it has to 
be understood that the portal vein needs “inflow”, from the distant 
mesenteric venous branches, and “outflow”, across the occluded 
segment. In most cases, the recanalization procedure has to be com-
plemented with TIPS since, if not performed, the outflow through 
the damaged intrahepatic portal branches can be insufficient. 
A very specific issue is pylephlebitis, which means acute portal 
occlusion associated with the presence of infection. The portal vein 
is occupied with pus and the affected intrahepatic branches are 
completely occluded. In some cases, the portal vein is connected 
with other viscera (gut, pancreas, bile ducts, etc). Although only a 
few cases have been published and, of course, no guidelines can be 
given, a therapeutic alternative in such dramatic cases is the percuta-
neous approach. The aims of the procedure are to avoid the progres-
sion of the infection within the liver and the portal system and to 
improve the septic situation. This could be achieved first, by remov-
ing the pus of the portal vein (like a biliary drainage) and second, by 
the infusion of antibiotics directly in the hepatic artery. 

702.4
TIPS
J.B. Karani;
Dept. of Radiology, Kings College Hospital, London, United 
Kingdom.

Learning Objectives
1. To give an overview on available current literature on TIPS in 

occlusion
2. To describe the indications, treatment techniques and devices
3. To discuss, with clinical cases, tips and tricks in TIPS
This presentation will be directed towards the applicability of inter-
ventional techniques of recanalisation and TIPS in combination for 
the treatment of portal and mesenteric venous occlusion. 
There are two broad but differing categories of patients where these 
interventional techniques may be deployed but the indications and 
outcome are different depending on the presence or absence of 
underlying liver disease. Although liver fibrosis, atrophy and nodu-
lar regenerative hyperplasia are potential histological sequelae of 
longstanding pre-sinusoidal venous occlusion, it is the presence of 
cirrhosis which is the key determinant of outcome. However, there is 
a guiding principle for the treatment of varices and the risk of haem-
orrhage, treatment of refractory ascites whilst at the same time pre-
serving liver function resulting from diversion of portal venous flow 
from the liver to the systemic circulation. 
Interventional radiologists need to understand the hepatological 
and surgical perspective to allow consensus multidisciplinary deci-
sions to be made. The hepatology perspective is firstly based on the 
principle of improved survival of patients with acute variceal haem-
orrhage rather than modify the mode of death which is often from 
hepatic decompensation, sepsis and multi-organ failure. Secondly, 
to evaluate the indication for these techniques by comparing their 
outcome in comparison with endoscopic and/or pharmacological 

therapy as prophylaxis for variceal hamorrhage. Thirdly, to evalu-
ate the applicability in refractory ascites, coincident venous outflow 
(Budd- Chiari syndrome) and hepato-renal syndrome. 
The surgical perspective differs from cirrhotic to non-cirrhotic por-
tal hypertension. In children with proven extrahepatic portal vein 
occlusion but a patent superior mesenteric vein and intrahepatic 
portal vein divisions, the evidence base and expert view is for a sur-
gical bypass-mesoportal (Rex) shunt to be conducted. This preserves 
liver function and growth, effectively treats portal hypertension and 
there is preservation of normal cognitive function. In cirrhosis, the 
perspective differs with importance attached to the impact of a 
‘bridging’ TIPSS on surgical morbidity and mortality at subsequent 
liver transplantation and how it may affect the timing of transplanta-
tion and waiting list mortality. 
Scoring systems in particular MELD (Model for End Stage Liver 
Disease) are now fundamental to patient and technique selection in 
cirrhosis although less applicable in non-cirrhotic portal hyperten-
sion. In addition, the evidence that allows stratification of cirrhotics 
with complete or partial portal vein thrombosis is limited. 
However, in practice the data do provide guidance if not evidence. 
The evidence in favour of TIPS in variceal haemorrhage is that it is 
proven in control of refractory acute gastric variceal bleeding, portal 
hypertensive enteropathy, ectopic varices and prevention of bleed-
ing from gastric varices but not gastric ectasia. Numerous studies 
have shown control of haemorrhage in over 90% of patients but with 
a 60 day mortality of up to 605%. Meta-analysis of 12 randomised 
controlled trials comparing TIPS versus endoscopic therapy confirm 
decreased rebleeding 19 vs 47% but increased encephalopathy 34 
vs 19% but an equivalent survival and 30 day mortality 27 vs 26%. 
Analysis of survival data in acute variceal haemorrhage refractory to 
endoscopic therapy by MELD scoring also provides guidance. MELD 
<18 proceed to TIPS, MELD >18<24 proceed to TIPS if expectation 
of transplantation within 3 months with preceding minimal listing 
criteria and if MELD >24 avoid TIPS as this only modifies mode of 
death. 
This presentation will provide guidance, based on clinical evidence, 
as to when to attempt the techniques previously described in this 
session.

Special Session
Urogenital intervention

703.1
IR management of postpartum haemorrhage
M. Szczerbo-Trojanowska;
Interventional Radiology, Medical University of Lublin, Lublin, 
Poland.

Learning Objectives
1. To describe the etiology of post partum haemorrhage and the 

indications for embolization
2. To describe techniques of interventional management 
3. Results and what can go wrong
Postpartum haemorrhage — excessive bleeding after childbirth – 
remains the most significant cause of maternal morbidity and mor-
tality worldwide. Approximately 1% of deliveries are complicated by 
severe bleeding. Postpartum haemorrhage is defined as blood loss 
of more than 500 ml during a vaginal delivery, greater than 1000 ml 
with a cesarean delivery or a reduction of hematocrit level by at least 
10% between admission and the postpartum period. Postpartum 
haemorrhage is a potentially life-threatening complication of both 
vaginal and cesarean delivery. Associated morbidity is related to the 
direct consequences of blood loss as well as the potential complica-
tions of hemostatic and resuscitative interventions. 
Uterine atony is by far the most common cause of postpartum hae-
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morrhage. Following delivery of the fetus and after separation and 
delivery of the placenta, the uterus initiates a process of contrac-
tion and retraction. If the uterus fails to contract or the placenta fails 
to separate and deliver, then significant haemorrhage may occur. 
Uterine atony or diminished myometrial contractility account for 
80% of postpartum hemorrhages. 
The other major causes include lower genital tract laceration, abnor-
mal placental attachment or retained placental tissue and mater-
nal coagulopathies. Injury to the uterus, cervix or vagina is the sec-
ond most frequent cause of postpartum haemorrhage due to their 
increased vascularity during pregnancy. It occurs more often with 
deliveries that are associated with a large manual exploration and 
instrumentation. Retained placental tissue is most likely to occur 
with a placenta that has an accessory lobe, deliveries that are signifi-
cantly preterm or variants of placenta accreta. Retained or adherent 
placental tissue prevents adequate contraction of the uterus allow-
ing for increased blood loss. Coagulation abnormalities can cause 
postpartum haemorrhage alone or contribute to bleeding from 
other causes, mostly from delivery related trauma. These abnormali-
ties may be preexistent or acquired during pregnancy, delivery or 
the postpartum period. 
Postpartum haemorrhage can be managed with conservative treat-
ment involving administration of uterotonic drugs and vaginal pack-
ing or surgical repair of genital tract laceration. When bleeding fails 
to respond to conservative treatment, surgical ligation of uterine 
vessels is performed. Due to extensive collateral circulation in the 
pelvis, this technique has a high failure rate. Hysterectomy is per-
formed when all other treatments are unsuccessful. This procedure 
is associated with a high morbidity and loss of subsequent fertility. 
Embolization of the pelvic arteries represents an attractive alterna-
tive procedure for management of postpartum bleeding. It offers a 
number of advantages over surgical interventions. Catheter can be 
placed more distally and more specifically in the vessels than ligation 
and, therefore, prevents bleeding through collateral circulation. Also, 
intraprocedural bleeding is eliminated. The first use of transcatheter 
embolization of postpartum haemorrhage was described by Brown 
in 1979. Several authors have reported the usefulness of emboliza-
tion as first line treatment for postpartum bleeding. Angiography 
shows extravasation of contrast agent in 50-100% of cases. Active 
bleeding can be detected most frequently from vaginal, puden-
dal or uterine arteries with an approximate flow rate of > 1 ml/min. 
Even if extravasation is not seen on arteriography, embolization of 
the uterine arteries can arrest the bleeding. Bilateral embolization is 
performed in the majority of cases. Several embolic materials can be 
used: pledgets of absorbable gelatin sponge, microspheres, fibred 
steel coils or fibred platinum microcoils. With a normal clotting 
system, success rate for embolization has been reported at >90%. 
Complications of this procedure are rare and do not exceed 6-7% of 
cases. The postembolization syndrome typically resolves in 2-3 days. 
Pelvic infection or nontarget embolization is incidental. Several stud-
ies confirm that embolization for postpartum haemorrhage does not 
appear to compromise a woman’s subsequent fertility and obstetric 
outcome. However, these women should be informed about possi-
bility of bleeding during future deliveries that could reach 30% due 
to abnormal placentation. Therefore, an accurate ultrasonographic 
monitoring during future pregnancies should be advocated. 
Embolization in cases of postpartum haemorrhage proved to be a 
safe, reproducible procedure with a low rate of complications, allow-
ing a high resumption of menses and subsequent pregnancies.
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703.2
How should we manage uncontrollable bladder haemorrhage?
P.J. Haslam;
Dept Radiology, Freeman Hospital, Newcastle-upon-Tyne, United 
Kingdom.

Learning Objectives
1. To describe the etiology of intractable bladder haemorrhage and 

the indications for embolization
2. To describe techniques of interventional management
3. Results and what can go wrong
This presentation will deal with the background aetiology of bladder 
haemorrhage, which is most often transitional cell carcinoma. 
Haemorrhage due to TCC can be managed conservatively with blad-
der washout of clots and irrigation. Coagulation must be normal and 
corrected if not. If the patient is well enough for a general anaes-
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thetic, then transurethral resection of the bleeding tumour with 
diathermy often decreases or stops haemorrhage. Other measures 
that could be used include irrigation with silver nitrate. A more risky 
approach is the use of formalin instillation which can cause perfora-
tion and bladder fibrosis, but is good at controlling haemorrhage. 
Radiotherapy is another effective treatment used for bleeding and 
pain. Up to 59% of patients with advanced bladder cancer may get 
resolution of symptoms and 73% have decreased pain. Radiotherapy 
is well tolerated but takes time to work and there is a risk of bowel 
complications. 
The main part of this lecture will of course be interventional radiol-
ogy. I will discuss the indications for embolisation in the manage-
ment of intractable haemorrhage. These vary by institution and cli-
nician, often reflecting local expertise. The presentation will discuss 
the choice of embolic material, temporary/permanent, and the use 
of coils, PVA and gelfoam. I will illustrate my technique with images 
and video. Results will be discussed and also potential complications 
of embolisation including non-target embolisation and bladder 
necrosis.
References
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with many manufacturers but none directly related to this abstract.

703.3
Benign prostatic hyperplasia: can we treat by arterial 
embolization?
F.C. Carnevale1, J.M. Motta-Leal-Filho2, A.A. Antunes1, G.C. Freire1, A.M. 
Moreira1, L.M.O. Cerri1, A.S.Z. Marcelino1, R.H. Baroni2, M. Srougi1, G.G. 
Cerri3;
1Intervent. Radiology, Hospital das Clinicas, São Paulo, São Paulo, 
Brazil, 2Ginecology Department, Albert Einstein Israeli Hospital, São 
Paulo, Brazil, 3Radiology, Hospital das Clínicas, University of São 
Paulo Medical School, São Paulo, Brazil.

Learning Objectives
1. To review experimental evidence of arterial embolization for 

benign prostatic hyperplasia
2. To review clinical evidence of arterial embolization for benign 

prostatic hyperplasia
3. Technique, results and side effects
Symptomatic benign prostatic hyperplasia (BPH) typically occurs 
in the sixth and seventh decades and more than 40% of men older 
than this present with clinical manifestations of this tumor. The 
most frequent lower urinary tract symptoms (LUTS) are hesitancy, 
decreased urinary stream, intermittency, sensation of incomplete 
emptying, nocturia, frequency, and urgency. The standard manage-
ment of BPH depends on the overall health of the patient and the 
severity of the symptoms. Voiding difficulties attributable to BPH 
can be quantified with the International Prostatic Symptom Score. 
Various medications, specifically 5-alpha reductase inhibitors and 
selective alpha-blockers, can decrease the severity of LUTS second-
ary to BPH. Minimally invasive techniques have been developed as 
alternatives for treatment for LUTS, such as transurethral microwave 
thermotherapy and other laser ablations, but prostatectomy consti-
tutes the traditional surgical treatment for BPH.
An experimental study in pigs has shown a significant reduction in 
prostate volume after prostatic arteries embolization (PAE) without 
compromising the sexual function and erectile function of the ani-
mals. Another study in a canine model confirmed the feasibility, safe-
ty and a promising potential of PAE to decrease prostate volume and 

urethral stenosis due to BPH. Recently, another experimental study 
in beagle dogs showed that transcatheter arterial embolization of 
the prostate is feasible for reducing prostate volume without serious 
complications in hormone-induced canine prostate hyperplasia.
The normal human prostate is composed of a combination of glan-
dular, fibromuscular (stromal) and smooth muscle cells. BPH is due 
to a proliferation of glandular elements, stromal elements, or both, 
resulting in the formation of large, fairly discrete nodules in the peri-
urethral region of the prostate. Even with the development of new 
therapies, prostatectomy accomplished by transurethral or open 
surgical means constitutes the traditional surgical treatment for BPH; 
but considering the comorbidities, prostatectomy in this age group 
is considered to be of high risk.
The blood supply to the prostate is from the anterior branch of the 
internal iliac artery, mainly by the inferior vesicle artery, which sub-
sequently branches into the urethral and capsular vessels. Minor 
prostatic vessels also arise from the internal pudendal and middle 
hemorrhoidal arteries.
Due to the similarity of the cells and arterial vascular anatomy 
observed in the prostate and with the good results performing 
fibroids embolization, PAE could be used as an alternative treatment 
with the aim of reducing prostate size and producing relief from 
symptoms caused by BPH.
Some reports show that PAE has been used mainly to control mas-
sive hemorrhage after prostatectomy or prostate biopsy. DeMeritt 
et al. described a patient with BPH who had severe gross hematu-
ria and was submitted to PAE with polyvinyl alcohol particles. The 
patient stopped bleeding immediately after embolization, had 
improved urinary symptoms, accompanied by a dramatic reduction 
in the prostate volume (52 and 62% of the initial size by the 5- and 
12-month follow-up, respectively).
Carnevale et al. have described two patients treated successfully 
by PAE who had acute urinary retention due to BPH managed by 
indwelling urethral catheter. Both urethral catheters were removed 
during the second week follow-up and patients urinated spontane-
ously. The urine jet increased with time, with reduction of the post 
void residual urine volume. The imaging follow-up with US and MRI 
showed a most important prostate shrinkage during the first month 
after PAE for both patients, and prostate reduction was still observed 
until the last 6-month control. The patient who had bilateral PAE had 
a prostate reduction of: 33.3% by US; 39.1% by MRI at 30 days exami-
nation, and 39.7% by US; and 47.8% by MRI at the 6-month control. 
The patient who had unilateral PAE had a prostate reduction of: 
19.6% by US; 24.1% by MRI at 30 days examination, and 25.5% by US; 
and 27.8% by MRI at the 6-month control.
A prophylactic single dose of 1g of ciprofloxacin is given prior to 
the PAE and intervention can be performed under local anesthesia 
through the unilateral transfemoral approach. Initial pelvic angiog-
raphy is performed to evaluate iliac vessels and the prostate arteries 
during arterial and late phases. Selective digital subtraction angiog-
raphy of the right and left internal iliac arteries is performed with 
use of a 5-French Cobra 2 or Simmons catheter to better assess the 
blood supply to the prostate. Superselective catheterization of the 
right and left inferior vesicle arteries is then performed with use of a 
microcatheter and angiography is performed by manually injecting 
3-5mL of contrast medium to ensure that the tip of the microcath-
eter is inside or at the ostium of the prostatic arteries. Microspheres 
(Embosphere®; Biosphere Medical, Rockland, USA) calibrated to 
300–500μm in diameter were used for embolization. Each 2mL vial 
of microspheres was diluted in a mixture of 20mL of 50% iodinated 
contrast medium plus 50% normal saline solution. The mixture was 
slowly injected under fluoroscopic guidance. Embolization of the 
prostate arteries arising from the inferior vesical arteries was per-
formed to stasis without reflux of the mixture to undesired arteries. 
Follow-up angiography was performed manually with the micro-
catheter at the inferior vesical artery and using the pump with the 
5-F catheter at the anterior branch of the internal iliac artery check-
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ing any further blood supply to the prostate. Embolization was 
then performed on the other side by using the same technique. In 
our opinion, any other arterial prostate branch supplying the gland 
should be embolized to get better results.
The main limitations for PAE are to deal with thin tortuous athero-
sclerotic vessels, difficulty in visualization and superselective cathe-
terization of the inferior vesical artery and the anatomical variations 
of the prostate arteries. One of the concerns of PAE is related to the 
risk bladder wall ischemia and necrosis after inferior vesical artery 
embolization. The most important blood supply to the bladder is 
from the inferior vesicle artery, superior vesical artery and a vesical 
branch of the obturator artery.
Nine patients with acute urinary retention due to BPH who had been 
managed by indwelling urethral catheters were waiting for surgery. 
All patients were treated previously with selective alpha-blockers 
without success and stopped having medication one month before 
PAE. Before intervention, the patients were evaluated by digital rec-
tal examination, urodynamic testing, prostate specific antigen (PSA), 
transrectal ultrasound (US) and magnetic resonance imaging (MRI) 
and prostate biopsy if PSA was of concern. Malignancy and any other 
cause of voiding dysfunction that could be correlated to the urinary 
obstruction were excluded. The International Prostate Symptom 
Score (IPSS) is not appropriate for patients with indwelling catheters, 
so this was evaluated after PAE.
We have performed ten PAE in nine patients with a mean age of 67.3 
years old. Technical success (bilateral PAE) was 70% (7/10) and clinical 
success (catheter removal and improvement of the symptoms) was 
88.9% (8/9). Three patients with unilateral PAE (technical failure 30%) 
had clinical success. Patients urinated spontaneously from 6-25 days 
(mean, 13.9 days) after removal of the indwelling urethral catheter.
Procedure time ranged from 130-380 min. (mean, 210 min.) and fluo-
roscopy time ranged from 48-189 min. (mean, 90 min.). One patient 
was embolized bilaterally twice (technical success) but he did not 
had his bladder catheter withdrawn after both procedures (clini-
cal failure, 11.1%). Ultrasound and MRI evaluation after second PAE 
showed discrete prostate avascular areas and no prostate volume 
reduction. Patient was submitted to transurethral resection of the 
prostate with minimal bleeding during surgery. No major complica-
tion was observed. Perineal burning was observed five times, 50% 
(four patients, one patient twice); mild retropubic pain and mini-
mum rectal bleeding in three patients (30%); diarrhea in two patients 
(20%); and urethral burning and a small ischemic area in the bladder 
neck in one patient (10%). Prostate volume measurements were per-
formed with US and MRI. At 1-month follow-up (8 patients), mean 
prostate reduction was 28.1% and 24.2%, respectively; at 3-month 
follow-up (5 patients), mean prostate reduction was 31.1% and 30%, 
respectively; at 6-month follow-up (4 patients), mean prostate reduc-
tion was 30% and 31.2%, respectively; and at 18-month follow-up (2 
patients), mean prostate reduction was 29.6% and 32.9%, respective-
ly. Improvement of the urinary symptoms measured by the IPSS was 
observed after PAE, mainly between the first and third months after 
the procedure. The quality of life (QUOL score) improved gradually 
with more significance six months after the procedure.
In our opinion, BPH can be safely treated by prostatic arterial embo-
lization with low rates of side effects and can reduce the prostate 
volume by more than 30%. However, a larger study with more data 
supporting the advantages of PAE are necessary to validate our 
observations with different patients, prostate sizes, embolization 
agents and durability by controlling the symptoms are required to 
answer some questions in the future.
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703.4
Arterial embolization for benign prostatic hyperplasia: will this 
be the next “UFE”?
C.T. Burke;
Department of Radiology, UNC School of Medicine, Chapel Hill, NC, 
United States of America.

Learning Objectives
1. To describe the pathophysiology of lower urinary tract symptoms 

caused by BPH
2. To describe medical and surgical treatment modalities for BPH 

and present their results and limitations
3. To analyse any possible future role of embolization as a treatment 

for BPH
Benign prostatic hyperplasia (BPH) is a very common condition in 
middle-aged and older men and an important component of lower 
urinary tract symptoms (LUTS). Histopathologic BPH is age-depen-
dent, affecting more than 50% of men over the age of 60 and as 
many as 90% of men by age 85. About 50% of men with a histologic 
diagnosis of BPH will have moderate to severe LUTS. Currently, the 
exact pathogenesis of BPH is not fully understood, but it is known 
that circulating hormones and hormone metabolism play a large 
role. Circulating androgens are taken up in the prostate gland and 
metabolized by the enzyme 5α-reductase to dihydrotestosterone 
(DHT). DHT binds to the androgen receptor resulting in protein syn-
thesis and prostate growth through alterations in DNA. Prostate 
hyperplasia may be a cause of lower urinary tract symptoms. LUTS 
complex includes nocturia, hesitancy, straining, weak stream, and 
dribbling. These symptoms, with BPH, may be caused by static and/
or dynamic obstruction of the bladder outlet. The static compo-
nent is the mechanical obstruction of the prostatic urethra by mass 
effect from the hyperplasia of the glandular epithelium and stroma, 
whereas, the dynamic component is from increased neuromuscu-
lar tone or hyperplasia of the musculostroma in the prostate reduc-
ing urinary flow rate. Though BPH can lead to lower urinary tract 
complications, such as urinary tract infections and bladder stones, 
treatment is often initiated in order to address the clinical symp-
toms for quality of life improvement. Patients with mild symptoms 
or patients with moderate/severe symptoms that are not life-style 
limiting may be treated with watchful waiting and possible life-style 
modifications, such as limiting fluid intake at bedtime and decreas-

ing caffeine and/or alcohol intake. For patients with more severe 
symptoms, both medical and surgical treatment options are avail-
able. Medical options include the use of 5α-reductase inhibitors to 
block the enzyme responsible for the metabolism of testosterone. 
Alternatively, α-adrenergic receptor blockers may be used to reduce 
neuromuscular tone with dynamic obstruction since α-adrenergic 
receptors predominate and mediate the tone of the smooth muscle. 
Transurethral resection of the prostate (TURP) remains the reference 
standard for surgical options; however, it continues to be limited by 
the high rates of erectile dysfunction and ejaculatory disorders. Less 
invasive surgical options have become available through the years, 
such as transurethral microwave thermal therapy, transurethral nee-
dle ablation, and interstitial laser thermoablation. Despite the less 
invasive nature of the newer therapies, these therapies remain less 
effective than TURP and ejaculatory disorders remain a significant 
limitation. The number of invasive procedures for the treatment of 
LUTS has significantly decreased with the advent of successful medi-
cal therapy. However, patients may require a more aggressive treat-
ment when medical management fails. Transarterial embolization 
(TAE) offers an alternative to the currently available medical and sur-
gical options. Early animal models have demonstrated the potential 
for TAE to significantly reduce prostate volume with minimal side-
effects. For TAE to be considered to be a serious alternative to the 
currently available minimally-invasive procedures, data will need to 
show TAE to be an effective and durable treatment without the sub-
stantial sexual side effects of the other options. 
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Special Session
Occupational hazards in IR

704.1
Radiation risks for IR personnel
E.P. Efstathopoulos;
2nd Department of Radiology, University of Athens, Athens, Greece.

Learning Objectives
1. To learn about the radiation risk in the IR suite
2. To learn about the way to measure radiation during procedures, 

to categorize them according radiation dose
3. To learn about the different techniques (passives and active) to 

reduce the operator’s and staff’s radiation exposures
Introduction
X-rays in medicine have been used not only for diagnosis but also 
in therapeutic interventions performed under fluoroscopic guid-
ance (interventional radiology). The rapid development of imaging 
technology has contributed to the growth of interventional radiolo-
gy (IR) in recent years [1, 2]. Improvements in catheters, guide wires, 
and stents have contributed to worldwide popularity and expansion 
or IR [3, 4]. Similarly, the number of interventional cardiology (IC) 
procedures over the last 10 years has also increased rapidly [5]. The 
main reason is that IC permits specialists to avoid complicated inva-
sive surgery which some patients might not tolerate due to factors 

5   6



Valencia 2010
 Special Sessions / Foundation Courses / Honorary Lectures

Cardiovascular and Interventional Radiological Society of Europe

of age or pathology and it results in limited hospitalization in com-
parison to coronary artery bypass grafting [6].
Radiation risk in the IR suite
Although the benefits of IR to patients are extensive and beyond dis-
pute, IR procedures have the potential to produce substantial radia-
tion doses both to the patient and IR personnel. Indeed, interven-
tional procedures can involve long fluoroscopic times, cine acquisi-
tions and operation of fluoroscopic equipment at high dose fluo-
roscopic modes which lead to high patient and staff doses [7, 8]. In 
addition, since fluoroscopic image quality can improve as radiation 
intensity increases, both the patients and IR personnel as prone to 
overexposure [9]. Interventional procedures require the physician 
and assisting personnel to remain close to the patient which is the 
main source of scattered radiation. Interventionists can also be sub-
jected to primary irradiation if, due to bad practice, their hands enter 
the primary X-ray beam. The dose received by other staff members 
such as assistants, nurses and radiographers is principally caused 
by scatter. The workloads supported by IR personnel are often 
great, since the fast development of IR in recent years has not been 
matched with a parallel increase of specialists [9]. A lot of interven-
tional radiologists are not always adequately trained in radiation pro-
tection and some are not aware of the potential for injury from these 
procedures or the simple methods for decreasing injury incidence. 
Both patients and IR personnel are at some risk of radiation injury. 
The risk of deterministic effects for IR personnel is zero if the annu-
al dose limits to any part of the body are not exceeded. Stochastic 
risks are also relatively small for IR personnel [10]. Recently, there has 
been particular concern regarding occupational doses to the lens 
of the eye of interventional radiologists [11] since it is possible that 
radiation-induced cataract does not have a threshold dose or, if one 
exists, it is far lower than previously believed [12, 13].
Radiation measurement and procedure categorization accord-
ing to dose
In order to measure radiation exposure during fluoroscopy guided  
procedures the following quantities can be assessed:
Fluoroscopy/cine time, cine frame
Fluoroscopy time (usually measured in minutes) which is a non-dosi-
metric quantity but it is widely used since it is readily available and 
still the only dose metric routinely employed in many interventional 
laboratories. Nevertheless it does not incorporate information about 
dose rate. Cine time and cine frames (measured in seconds and 
number, respectively) are also non-dosimetric quantities which are 
readily available but have the same limitations as fluoroscopy time. 
Fluoroscopy time, cine time and number of cine images are useful 
indicators to evaluate optimization level of radiological practice, to 
compare performance of equipment and operator skill or to com-
pare the practice among different centers
Dose area product

the dose in air in a given plane by the area of the irradiating beam 
and is independent of the distance from the X-ray source because 
the decrease in dose with distance parallels the increase in area 
[14]. DAP is measured by an ionization chamber incorporated into 
the X-ray equipment. However, it does not provide any informa-
tion regarding the spatial distribution of the entrance beam on the 
patient. DAP is also used to evaluate optimization levels and for 
comparison purposes as the non-dosimetric quantities described 
previously but it can be also used to assess patient effective dose (E).
Effective dose
Effective dose – E (measured in mSv) – introduced by the International  
Commission on Radiological Protection [15] is widely used as a sto-
chastic risk related factor to assess radiation detriment and is also 
used to set dose limits and constraints to limit the risk of cancer and 
hereditary effects. Effective dose is defined as the radiation dose that, 
if received by the entire body, provides the same radiation risk as does 
the dose received by the limited part of the body actually exposed 
[16]. Effective dose is calculated from the individual organ doses and 

the relative risk coefficient assigned to each organ. Effective dose 
for the patient cannot be measured directly and it is calculated from 
other, simpler quantities. In IR procedures, patient E can be assessed 
by multiplying DAP by conversion factors such as those proposed by 
the National Radiological Protection Board (NRPB) [17]. Patient E can 
also be calculated by Monte Carlo based algorithms such as WinODS 
[18], PCXMC [19] and XDOSE [20], which are fed with data of DAP for 
each projection, tube potential, field sizes and patient data. Effective 
dose received by the personnel during IR procedures also cannot 
be measured directly and it is calculated from dosimetric quantities 
measured by personal dosimeters. A typical personal provides two 
values, Hp(0.07) and Hp(10) which represent the dose equivalent in 
soft tissue at 0.07 and 10 mm below the surface of the body at the 
location of the dosimeter [21]. Hp(0.07) from a collar dosimeter worn 
over protective clothes provides a reasonable estimate of the dose 
to the unshielded skin and to the lens of the eye while Hp(10) from 
the dosimeter worn on the anterior chest inside protective clothes 
is assumed to be a good estimate of operator’s effective dose [21]. 
In clinical practice, radiation dose to the patient and IR personnel 
vary considerably due to broad variation of factors such as distance 
from the tube and the patient, technical parameters of acquisition, 
equipment features, protective tools used, patient size, procedural 
complexity, etc [22]. However, there are there some IR procedures 
which are associated with high doses to the patient and subse-
quently to personnel. These include neurointerventions, transhe-
patic intrajugular portal systematic shunt (TIPSS), cerebral emboli-
sation, vertebroplasty, hepatic angiography, chemoembolisation, 
mesenteric arteriography and spermatic vein embolisation [22]. In 
interventional cardiology, the procedures that are associated with 
high doses are complex percutaneous coronary interventions (PCI) 
and radiofrequency ablation owing to the extended fluoroscopic 
times [23]
Passive and active techniques to reduce personnel radiation 
exposure 
The greatest source of radiation exposure to IR personnel is scatter 
from the patient. Generally, controlling patient dose also reduces 
scatter. Therefore, techniques that reduce patient dose will gener-
ally also reduce occupational radiation dose. However, additional 
protective techniques are mandatory in order to limit occupational 
dose to an acceptable level. These measures can be divided into two 
categories of passive and active techniques. Passive techniques are 
those that aim in reducing radiation exposure exclusively to IR per-
sonnel (e.g. by protective shields) while active techniques reduce 
patient exposure; thus, personnel exposure is subsequently reduced. 
Available techniques to reduce the operator’s and staff’s radiation 
exposure in IR are described in the following section:
1. Passive techniques
Personnel position
All IR personnel should stay as far away from the X-ray beam and 
the patient as possible. Operators should avoid placing their hands 
in the primary beam and, if applicable, use techniques to keep their 
hands away from the primary beam, for example by using tubing 
extensions and needle holders. During fluorographic acquisition in 
digital subtraction angiography, the operator should step outside 
the procedure room. If the beam is vertical (or near to) the opera-
tor should keep the tube under the patient. In lateral or angulated 
projections, the tube should be on the side opposite the operator, 
whenever possible.
Protective shielding
A personal protective apron and a thyroid shield are mandatory. 
Protective aprons should be examined fluoroscopically yearly and 
inspected visually daily or weekly for damage and defects [24]. 
Ceiling-suspended shields provide significant additional dose reduc-
tion, especially to unprotected areas of the head and neck. Protective 
eyewear is also recommended if ceiling-mounted shields cannot be 
used continuously during the entire procedure. Under-table lead 
drapes should be used whenever possible since they reduce lower 
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extremity dose substantially. Disposable protective patient drapes 
which are designed to decrease the amount of scatter radiation are 
also available and are placed on the patient after the operative site 
has been prepared and draped [25, 26]. Although disposable drapes 
add cost to the procedure, they have been shown to reduce opera-
tor dose from 12-fold for the eyes up to 29-fold for the hands; thus, 
they should be considered for complex procedures, especially those 
that require the operator’s hand near the radiation field [26].
2. Active techniques
Fluoroscopy time minimization
This can be achieved through the practice of intermittent fluoros-
copy (short bursts of beam-on time) rather than continuous fluo-
roscopy [27]. The technique of last-image-hold or fluoroscopy loop 
recording should be used for study and consultation instead of addi-
tional fluoroscopic exposure. Virtual collimation by pre-setting the 
collimators via a display does not require an X-ray beam, and thus 
reduces the exposure time.
Fluorography minimization
In digital subtraction angiography, the number of fluorographic 
images can be minimized by using variable frame rates tailored to 
the examination instead of a constant frame rate [28]. For documen-
tation of findings, it is possible to use stored last-image-hold images 
or stored fluoroscopy loops instead of acquiring additional images.
Patient dose reduction techniques
These techniques include low fluoroscopy dose rate settings, low 
frame rate settings in pulsed fluoroscopy, removal of the antiscat-
ter grid for children and small adults, spectral beam filtration and 
increased X-ray beam energy. Most techniques of patient dose 
reduction also result to decreased image quality [28].
Imaging geometry
The image receptor should be positioned as close to the patient’s 
body as possible while the height of the table should be adjusted to 
keep the body of the patient as further away from the X-ray tube as 
possible [29].
Beam collimation
Radiation field should be minimized to include only the anatomic 
region of interest since proper collimation of the X-ray beam sub-
stantially decreases patient dose and improves image quality. Each 
acquisition should begin with the collimator almost closed and then 
gradually opening the collimators until the desired field of view is 
obtained.
Intervention planning
Pre-procedural imaging such as ultrasound, MRI and CT can be used 
to define relevant anatomy and pathology and to plan the interven-
tional procedure.
Dedicated interventional equipment with correct specification
Interventional equipment should be dedicated and optimized to the 
type of performed procedure since using fluoroscopy equipment 
under suboptimal conditions frequently results in increased radia-
tion dose.
Equipment quality control
Comprehensive maintenance and quality assurance programmes 
for interventional equipment must be in place. Inspection and qual-
ity control of both the dose levels and image quality of fluoroscopic 
equipment assure optimum performance.
Training
Motivation and training of all laboratory personnel including radiog-
raphers and nursing staff is essential in order to assure safe opera-
tion practices in a radiation environment.
Advice from a qualified radiation protection expert
A qualified radiation protection expert who is familiar with the 
equipment and procedures associated with IR can provide advice 
regarding patient and personnel radiation exposure minimization. It 
would be useful that the radiation expert observe a series of repre-
sentative procedures in order to identify working habits, equipment 
settings, personnel positioning in the room and the use of protec-
tive shields and personal protective devices. This would allow the 

radiation expert to identify practices that result in high exposure 
levels that are unrecognized by the IR personnel. 
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704.2
Strategies for radiation risk reduction: present and future
G. Bartal;
Radiology, Meir MC, Kfar-Saba, Israel.

Learning Objectives
1. To review the available passive and active protection methods
2. To organize a procedure taking into account the radiation expo-

sure
3. To review the present results and show possible new technology 

for radiation risk reduction
Staff radiation protection comprises passive and active tools. 
Passive radiation protection is based on the equipment which 
includes protective drapes suspended from the table and from the 
ceiling. Table-suspended drapes hang from the side of the patient 
table, between the under-table X-ray tube and the operator. They 
should always be employed, as they have been shown to substan-
tially reduce operator dose (2). 
Following is the list of passive protection measures that should be 
routinely applied: 

Pulsed fluoroscopy. • 
Virtual (off line) collimation. • 
Patient dose reference values. • 
Archiving of the fluoroscopy runs. • 
Personalized procedure protocols. • 
Use of rotational acquisition to select the good C-arm • 

angulations avoiding extra DSA series. 
Suspended ceiling protective screens. • 
Table mounted protective lead curtain. • 
Protective aprons, thyroid, hands and goggles. • 
Electronic personal dosimetry. • 
Scatter doses maps. • 
In room displays of patient IEC-DICOM dose and struc-• 
tured doses report. 
In room information of the scatter level (available in the • 
future). 

Active Radiation Protection is based on the passive protection tools 
and is about adapting our behavior to the “hostile” environment in 
the fluoroscopy room. It requires comprehensive knowledge and 
routine implementation of the basic protection rules and seeking 
for the measures to reduce the patient and personnel exposure. The 
main contributor to the personnel radiation exposure is fluorosco-
py. Diagnostic angiography is gradually replaced by noninvasive CT 
angiography (CTA) or MR angiography (MRA). This is a good example 
of active protection that can avoid an unnecessary intervention and 
provide a diagnosis as well as an accurate vascular roadmap to the 
pathology, allow the shortest time of fluoroscopy, reduce the num-
ber of DSA runs and prepare the necessary disposable equipment 
for the specific patient. 
CIRSE has clearly stated in its 2008 European Interventional 
Radiology Syllabus that “Image interpretation and radiation protec-
tion are the foundation on which good practice in IR is built”. 
Radiation-induced cataracts in interventionalists or alerts on lens 
doses close to the limit of 150 mSv per year during angiographic pro-
cedures have been reported. The ICRP 2007 reports that “new data 
on the radiosensitivity of the eye with regard to visual impairment 
are expected” (3, 4). 
Disposable, protective patient drapes became available and can 
be used in IR practice. These contain metallic elements (bismuth or 
tungsten antimony) and are placed on the patient after the opera-
tive site has been prepared and draped (5, 6). They have been shown 
to reduce operator dose considerably, with reported reductions of 
12-fold for the eyes, 26-fold for the thyroid, and 29-fold for the hands 
(5). Disposable protective drapes are expensive and add cost to the 
procedure; nevertheless, they should be considered for procedures 
where the operator’s hands must be near the radiation field (i.e., 
management of hemodialysis access as well as percutaneous biliary 
and urological interventions). 
CT guided procedures, and particularly growing use of CT fluo-
roscopy guidance are an important contributor to the patient, as 
well as operator, exposure. For these reasons, patient and person-
nel dosimetry in Interventional Radiology are very important and 
widely increasing. Careful management of CT scanner parameters is 
required. 
CT fluoroscopy methods comprise: 

Real-time free hand technique, • 
Use of specially designed needle holder, • 
Guide needle tip by finely adjusting the table position, • 
and 
Use of either continuous or intermittent CT fluoroscopy. • 

Medical simulators improve technical and operational skills using 
X-rays, guidewires, catheters, and other catheter lab equipment (7, 
8). They provide realistic simulation and tactile sensations of guide-
wires, balloons, stents, embolization coils and more; as well as sim-
ulation and display of real time fluoroscopic images with Cine, DSA 
and C-arm operation. Virtual reality endovascular simulators create 
a simulated interventional environment and are expected to signifi-
cantly reduce complication rates and radiation exposure of patients 
and personnel. 
An example of such a simulator is based on a rehearsal of a complete 
endovascular procedure in simulated interventional environment 
using a virtual model of the patient’s exact anatomy based on pre-
viously acquired patient’s CTA and/or MRA data from a CD or PACS 
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server. The system generates 3D model of the patient’s clinically rel-
evant anatomy from the scan data. The system comprises a simula-
tion of the fluoroscopy and DSA. In the future, it will allow complete 
virtual control over the fluoroscopy (i.e. collimation, C-Arm angula-
tions and dose management). 
Personal protection devices like lead apron, collar and glasses are 
heavy and cumbersome. As a result, they cause known occupation-
al health problems like low back and cervical spine pains, as well as 
headaches with typical fatigue symptoms. Recently, some versions 
of “weightless aprons” became available. They extend from “head to 
toe” and are aimed to reduce the fatigue and injury associated with 
wearing heavy protective wear (9). The lead equivalent (thickness) of 
the stand alone systems is unlimited and can provide exceptionally 
high level of protection (10). Such systems can meet two important 
goals: eliminate the risk of increased weight on the operator’s body, 
as well as reduce her/his radiation exposure and consequently fur-
ther decrease risks of radiation induced effects. Some of them are 
positioned behind the operator and rolled as the operator moves; 
others move on a set of ceiling mounted rails. As “weightless” or so-
called zero-gravity protective devices become available, they should 
be evaluated critically and adopted if shown to improve radiation 
protection and reduce ergonomic hazards (10, 11). The indications 
for use of such devices have to be clearly defined. 
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704.3
Incidence, prevention and management of musculoskeletal 
pain in IR
G. Bartal;
Radiology, Meir MC, Kfar-Saba, Israel.

Learning Objectives
1. To review the sources of musculoskeletal pain and fatigue in IR
2. To analyze the available literature on incidence of orthopedic and 

other somatic problems in IR and present the ways to avoid them
3. To present practical and easy to use take home points
Musculoskeletal complications are one of the recognized hazards of 
any physician that practices Image guided interventions. Given the 
effects of spending years standing for hours bearing a heavy person-
al protective apparel in very unergonomical positions it should not 
be surprising that one often walks out of the interventional labora-
tory after a busy day feeling internally satisfied over a job well done, 
but externally miserable with an aching neck and back. Data now 
strongly indicate that working in the IR lab for a long time is associ-
ated with occupational health risks, including a high prevalence of 
orthopedic problems, particularly those related to the spine. These 
occupational-related injuries might and do result in missed days of 
work, surgery, and, in some cases, ruined carreers[1]. 
1. We as IR’s have to ware lead aprons, leaded thyroid collars and 
leaded glasses for long hours every day for many years of our prac-
tice. 
2. Daily use of this heavy “armor” in angiography rooms causes a lot 
of strain on our musculoskeletal system. 
3. In addition the location and height of monitors that have to be 
regularly adjusted to the height of the operator can play an impor-
tant role in the additional strain to the neck as well as eye muscles of 
the operator. These are just a part of the factors for the development 
of the musculoskeletal disturbances in IR community. 
4. There is a constantly growing, but still limited number of publica-
tions (one of them is a letter [2] and the other letter to the same let-
ter [3] on this important issue [4, 5, 6]. 
4.1.1. The most important ones [7, 8] come from the interventional 
cardiologists. One study [7] that was performed by Ergonomics spe-
cialists has shown that 15 pound lead apron can put approximately 
300 pounds per square inch of initial pressure on the intervertebral 
disc [4]. 
4.1.2. Such a pressure is aggravated by improper table height, fluo-
roscopy monitor and control panel position. 
5. Years ago two questionnaire based articles were published, one 
by radiologists [6] and another by interventional cardiologists [7]. 
5.1.1. The radiologists, Moore at al at 1992 [6] couldn’t find a statisti-
cally significant correlation between the use of lead apron and the 
prevalence of the low back pains in the survey of 236 radiologists. 
5.1.2. There was a tendency between those who wore lead aprons 
for longer than 10 hours per week, to miss more time from work due 
to the back pain. 
6. The interventional cardiologists, Ross et al at 1997 [7] compared 
three groups of physicians: rheumatologists, orthopedic surgeons 
and interventional cardiologists to evaluate the influence of pro-
longed standing wearing lead aprons (cardiologists) as opposed to 
prolonged standing without aprons (orthopedic surgeons) and phy-
sicians that are standing for short periods of time (rheumatologists). 
6.1.1. Cardiologists had significantly higher incidence of musculosk-
eletal complaints. 
6.1.2. The cardiologists also had more working days missed due to 
back pain compared to physicians of the control groups. 
6.1.3. In Web-based survey with 424 responses of busy intervention-
al Cardiologists were reported Orthopedic problems included spine 
problems in 42% of responders (of these, 70% were lumbosacral 
and 30% cervical). Hip, knee, or ankle problems were noted in 28% 
of operators. Spine problems were related to the annual procedural 
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caseload and the number of years in practice. Over one-third report-
ed spine problems had caused them to miss work [8]. 
6.1.4. Current technology renders staff radiologists at risk of work-
related, upper extremity musculoskeletal disorders, including carpal 
and cubital tunnel syndromes [9, 10, 11]. 
6.1.5. Various versions of “weightless aprons” became available. They 
extend from “head to toe” and are aimed to reduce the fatigue and 
injury associated with wearing heavy protective wear [12, 13]. One of 
them a home made Lead apron holding, mobile systeme will be pre-
sented as a short video clip. 
7. There are ways to reduce the strain to the spine and to the skel-
eton (take home points): 
7.1. use of a belt 
7.2. use of two part lead apron 
7.3. use of hanging devices for the apron that allow weightless 
(armor) protection 
7.4. place one foot on a short stool under the fluoroscopy table [2] 
7.5. adjust the height of the monitor to the height of the eyes of the 
operator 
7.6. practice basic principles of avoiding computer vision syndrome 
[14] (look at 20 feet for 20 seconds every 20 minutes) 
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704.4
Medicolegal aspects in IR
P. Reimer;
Radiology, Klinikum Karlsruhe, Karlsruhe, Germany.

Learning Objectives
1. To review the current status within the European Union
2. To describe procedural errors in patient management that lead to 

legal pitfalls
3. To learn what needs to be done once exposed to a legal claim
Current status within the European Union 
Within article 152 of the treaty establishing the European Union 
[1], the issue of public health is described as: “a high level of human 
health protection shall be ensured in the definition and implemen-
tation of all Community policies and activities. Community action, 
which shall complement national policies, shall be directed towards 
improving public health, preventing human illness and diseases, and 
obviating sources of danger to human health. Such action shall cover 
the fight against the major health scourges, by promoting research 
into their causes, their transmission and their prevention, as well as 
health information and education“. 
Furthermore, “member States shall, in liaison with the Commission, 
coordinate among themselves their policies and programmes in the 
areas referred to in paragraph 1. The Commission may, in close con-
tact with the Member States, take any useful initiative to promote 
such coordination. The Community and the Member States shall fos-
ter cooperation with third countries and the competent internation-
al organisations in the sphere of public health”. 
“The Council, acting in accordance with the procedure referred to in 
Article 251 and after consulting the Economic and Social Committee 
and the Committee of the Regions, shall contribute to the achieve-
ment of the objectives referred to in this article through adopting: 
(c) incentive measures designed to protect and improve human 
health, excluding any harmonisation of the laws and regulations of 
the Member States. The Council, acting by a qualified majority on a 
proposal from the Commission, may also adopt recommendations 
for the purposes set out in this article”. 
“Community action in the field of public health shall fully respect the 
responsibilities of the Member States for the organisation and deliv-
ery of health services and medical care”. 
Within article 94 (chapter 3, approximation of laws) it is stated that 
“the Council shall, acting unanimously on a proposal from the 
Commission and after consulting the European Parliament and the 
Economic and Social Committee, issue directives for the approxi-
mation of such laws, regulations or administrative provisions of 
the Member States as directly affect the establishment or function-
ing of the common market”. Article 95 states that “when a Member 
State raises a specific problem on public health in a field which has 
been the subject of prior harmonisation measures, it shall bring it to 
the attention of the Commission which shall immediately examine 
whether to propose appropriate measures to the Council”. 
Currently, there is no harmonized regulation for what we consider 
specifically as medico legal aspects of interventional radiology. 
The EU indirectly considers these aspects as part of public health, 
which is organized on a national level. The Commission acts upon 
requests by member states. The somewhat hidden opportunity and 
relevance of well organized international professional societies like 
CIRSE is mentioned by stating that the Community and the Member 
States shall foster cooperation with competent international soci-
eties [1]. Part of that opportunity is the definition of guidelines as 
a backbone for both, the daily practice of clinicians and the post-
procedural work-up of lawyers when medico legal issues are raised. 
Quality guidelines established by a balanced group within a profes-
sional society or as an intersociety consensus are practically more 
important than presumed [2, 3]. 
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Procedural errors in patient management leading to legal pit-
falls 
When looking into the CIRSE syllabus or the practice guidelines, 
patient care is explained and may be structured into a pre procedur-
al phase, an intra procedural phase, and a post procedural phase [4, 
5]. The complete procedure consists of these three phases. The deci-
sion to perform an interventional procedure is based on assessment 
of patient’s history, physical examination, laboratory tests, and diag-
nostic imaging. Written informed consent shall be obtained during 
a pre procedural consultation addressing the purpose of the inter-
vention, the likely outcome (technical, clinical, recurrence), the risk 
of intervention, the benefits of intervention, alternative options, and 
required follow-up studies or procedures. The intervention has to be 
scheduled ensuring that an adequate team performs the procedure 
with adequate monitoring and safety measures. The team minimiz-
ing the risk for intra procedural complications shall discuss com-
plex procedures and always ensure that required instruments and 
devices are stocked. Furthermore, instruments and devices required 
treating complications have to be available and their handling shall 
be practiced. Complications have to be documented and commu-
nicated. To ensure adequate aftercare, a plan has to be recorded in 
the patient’s record and communicated to clinical and radiology 
staff. Complications and their specific measures have to be commu-
nicated directly to ward teams and have to be monitored closely. 
Appropriate patient follow-up has to be organized and communica-
tion to clinicians, the patient, and their relatives has to be ensured. 
Outpatient review and follow-up investigation may be arranged. 
Complications may happen and do happen. It is important that the 
patient and their relatives feel that the team is acting professionally. 
A crucial part of legal claims following complications may be the 
availability of written informed consent. The fundamental principle 
of consent states that patients must be given sufficient informa-
tion, in a way that they can understand, in order to enable them to 
exercise their right to make informed decisions about their care [6]. 
Patients must be well informed before giving their consent for a pro-
cedure. This includes details of the proposed treatment, common 
and serious side effects and the probability of success. The patient 
should be made aware of alternative treatment options available. 
Finally, the necessary patient preparation for the treatment needs to 
be explained. A patient who is prepared knows whether an injection 
is required, they know to bring someone with them, and they can 
anticipate either a prolonged or an overnight stay. Consent should 
be obtained prior to the procedure and before any sedation is given. 
The patient should receive appropriate information through ver-
bal, written and other educational aids to enable them to make an 
informed decision. The patient has the right to change their mind 
or seek a second opinion. To stay within the current guidelines, it 
would not be possible to perform a femoral angioplasty on a patient 
following a diagnostic angiogram if this additional procedure had 
not already been discussed with the patient. This indicates the need 
to gain global consent and anticipate possible additional interven-
tion. If the proposed treatment is experimental or being performed 
for research purposes, it is the operator’s responsibility to ensure the 
procedure is not contrary to the individual’s interest and that the 
individual understands that it is research and results are not predict-
able [7]. The patient’s consent should be obtained by the operator 
or, if this responsibility is delegated, by a person suitably trained and 
qualified who understands the risks and benefits of the procedure 
and who will act in accordance with available guidelines. It should 
be possible to adhere to these consent guidelines for all routine 
interventional radiology procedures. Written patient information 
leaflets detailing the proposed procedure, preparation, side effects 
and alternative treatment should be made available to the patient 
in advance. The person who is to perform the procedure or a suit-
able delegate should obtain the patient’s consent. The consent form 
has two purposes: to minimize legal liability and, more importantly, 
to inform the patient. A consent form without documentation that 

specific complications have been discussed would have question-
able value. Many radiology societies such as CIRSE are producing 
such standards following the lead of the Society of Interventional 
Radiology (SIR) in the USA. The appropriate time for obtaining con-
sent in major procedures is advised as more than 24 hr before the 
planned procedure, to allow the patient time to digest available 
information and make an informed decision [8]. 
What to do once exposed to a legal claim 
The law applied when exposed to a legal claim also varies among 
European Nations; however, there are some issues, which are prob-
ably consisted among nations. A lawyer will check for errors or 
inconsistencies in the patient records. Therefore, documentation 
of the steps described above including imaging documentation is 
mandatory. Appropriate communication with the patient following 
the procedure typically decreases the risk of a legal claim. Assuming 
a complication has occurred and the technical part with intra pro-
cedural and post procedural handling was professional the issue of 
informed consent with written documentation will or may be raised. 
The document should be available and is often crucial for assessing 
the chance of a legal claim or for subsequent court decisions. Once 
exposed to a legal claim all documents should be reviewed, hospital 
administration shall be involved and insurance companies shall be 
informed.
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Foundation Course
Hepatocellular carcinoma

801.1
Imaging in liver tumours/criteria for therapy evaluation
C. Bartolozzi1, I. Bargellini1, V. Battaglia1, E. Bozzi2;
1Diagnostic and Interventional Radiology, University of Pisa, Pisa, 
Italy, 2Oncology, Transplant and New Technologies in Medicine, 
Diagnostic and interventional Radiology, Pisa, Italy.

Learning Objectives
1. To describe state-of-the-art techniques for liver tumour imaging  
2. To discuss staging and follow-up protocols  
3. To understand current criteria for assessing tumour response
The diagnosis of hepatocellular carcinoma (HCC) is based on imag-
ing examinations in combination with clinical and laboratory find-
ings. Despite technological advances, imaging in cirrhotic patients 
remains a challenging issue, since pre-neoplastic hepatocellular 
lesions may mimic a small HCC. Contrast-enhanced ultrasound 
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(CEUS), multidetector computed tomography (MDCT) or magnetic 
resonance (MR) imaging are required for characterization of lesions. 
During the development of HCC, significant histological changes 
are present with or without an evident arterial supply of the nodule. 
The availability of different imaging modalities helps to investigate 
the three parallel processes that take place during the carcinoge-
netic pathway towards dysplasia and full malignancy, represented 
by the progressive capillarization of the sinusoids together with an 
increase of muscularized unpaired arterioles, the progressive loss of 
biliary polarization of the hepatocyte and the progressive nodular 
depletion of Kupffer cells. Due to the ability of MR to investigate dif-
ferences in soft tissues and to exploit the properties of tissue-spe-
cific contrast agents, this imaging modality is particularly useful in 
the demonstration of the pathologic changes that take place in the 
parenchyma during carcinogenesis and at the level of the biliary and 
reticuloendothelial systems. 
Nowadays, the role of imaging techniques is no more limited to the 
diagnosis of neoplasms within cirrhotic livers. In these last few years, 
imaging techniques have rapidly developed, permitting to obtain an 
accurate staging of the neoplasm, and allowing to identify the best 
therapeutic approach for each patient, and so to obtain a long time 
survival and a long time recurrence free interval. Moreover, imag-
ing techniques play a pivotal role in all the subsequent steps of neo-
plasm treatments, allowing the pre-treatment assessment as well 
as representing a valid guide for ablative/intra-arterial treatments, 
considered as curative/palliative approaches for selected neoplastic 
patients. 
Moreover, imaging allows the evaluation of technical success of 
treatment procedures, and the assessment of tumor response to 
therapy. As reported in the recently amendments of RECIST criteria, 
drown up in 2008, nowadays, complete or partial response as well 
as progression of disease after interventional treatments have been 
re-defined depending on the percentage of enhancing areas appre-
ciable within the treated lesions at the evaluation control. Regarding 
percutaneous ablation therapies, despite CEUS being routinely per-
formed during peri-procedural evaluations, permitting both to tar-
get areas of residual viable tumor and to monitor first tissue changes 
depending on the applied ablation modality, dynamic MDCT and 
MR imaging are still considered as the reference techniques to assess 
technical effectiveness.
References
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801.2
Ablative therapy
P.L. Pereira;
Dept of Radiology, Minimally Invasive Therapies and 
Nuclearmedicine, SLK-Clinics GmbH an der Ruprecht-Karls-
University Heidelberg, Heilbronn, Germany.

Learning Objectives
1. To describe techniques and devices used in ablation of HCC
2. To discuss the results and limitations of ablation in the treatment 

of HCC
3. To understand the role of ablation with respect to surgical and 

medical treatments in HCC
Treatment options for HCC are divided into surgical therapies (re-
section, intraoperative thermal ablation and orthotopic liver trans-
plantation), and non surgical therapies (percutaneous injections, 
thermal ablation, transarterial [chemo]-embolization, chemothera-
py, and radiation). In this session we will discuss the thermoablative 
liver-directed treatment for patients with localized HCC. Before the 
advent of radiofrequency (RF) ablation, percutaneous ethanol injec-
tion (PEI) had been the most widely accepted ablative method for 
treating small HCC. Although PEI is low cost and requires a minimal 
amount of equipment, the better clinical efficacy of thermal abla-
tion has generally supplanted the use of PEI in early HCC. Among the 
new thermoablative techniques, RF is by far the most widely used 
technology (1, 2). RF ablation involves the local application of ther-
mal energy to the lesion, in which a high frequency alternating cur-
rent moves from the non insulated tip of one or more RF applicators 
into the tissue surrounding that applicator. As the ions within the tis-
sue attempt to follow the change in the direction of the alternating 
current, their movement results in frictional heating of the tissue. As 
the temperature within the tissue becomes elevated beyond 60ºC, 
all cells begin to die, resulting in a region of coagulative necrosis sur-
rounding the RF needle.
Clinical results support the utility of percutaneous RF ablation for 
early and combined with chemoembolization in intermediate HCC. 
Percutaneous RF ablation is now considered an effective therapy 
to produce local control in the majority of patients with small HCC, 
with the possibility of effecting long-term, disease-free survival in 
selected patients. Moreover, for treatment of early HCC, percutane-
ous RF ablation is now considered as a curative therapy. Limitation of 
the therapy option is relating to the size of the tumor to be treated. 
Thus, it is difficult to reliably destroy tumors greater than 5 to 6 cm 
in diameter with only current RF devices.  However, if percutaneous 
RF ablation is present in all international guidelines relating to the 
treatment of HCC (3), its place in the therapeutic algorithm in 2010 is 
still not clearly defined.
References:
1.  Choi D, Lim HK, Rhim H, Kim YS, Lee WJ, Paik SW, Koh KC, Lee JH, 

Choi MS, Yoo BC (2007) Percutaneous radiofrequency ablation 
for early-stage hepatocellular carcinoma as a first-line treatment: 
long-term results and prognostic factors in a large single-institu-
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T, Yoshida H, Kawabe T, Omata M (2005) Percutaneous radiofre-
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nosis, staging, and treatment of hepatocellular carcinoma. Liver 
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801.4
Combined treatments
T.K. Helmberger;
Institut für Diagnostische und Interventionelle Radiologie und 
Nuklearmedizin, Klinikum Bogenhausen, Munich, Germany.

Learning Objectives
1. To describe synergies in interventional approaches in hepatocel-

lular carcinoma
2. To analyse the results of trials using combination strategies
3. Understand the role of combination therapies in the manage-

ment of hepatocellular carcinoma
Local resection and liver transplantation are considered the only 
curative treatment in HCC. However, only up to 30% of the patients 
are surgical candidates due to the underlying liver disease, other 
comorbidities, multifocal or diffuse tumor manifestation. Local 
ablative therapies as percutaneous alcohol instillation, transarte-
rial chemoembolization (TACE), and thermal ablation can effectively 
control small tumors – comparable to resection but with higher local 
recurrence rates. Nevertheless, increasing tumor size, multifocality, 
and diffuse tumor spread are limiting these techniques. Especially 
with respect to tumor size, the combination of TACE and percuta-
neous ablative techniques may enhance the therapeutical effect 
in more advanced tumors, reduce the local progression rate, and 
improve the overall and progression-free survival. This is confirmed 
by an increasing number of studies combining TACE and radiofre-
quency ablation with 5-year survival rates reaching almost 60%. 
While HCC in general is an almost chemotherapy insensitive tumor, 
antiangiogenetic drugs could prove as effective systemic treat-
ment in advanced and metastatic HCC. At present in several studies, 
the combinations of antiangiogenetic therapy together with tran-
sarterial chemo- and radioembolization are tested in these cases. 
Depending on the underlying liver disease and the respective liver 
function, improved tumor control rates might be expected. If final-
ly tumor down staging/sizing will be possible – making a primarily 
advanced tumor eligible for a definite ablative treatment has to be 
evaluated.
References
1. Georgiades Cs, Hong K, Geschwind Jf (2008) Radiofrequency 

ablation and chemoembolization for hepatocellular carcinoma. 
Cancer J 14:117-122. 

2. Vogl Tj, Naguib Nn, Nour-Eldin Ne et al. (2009) Review on transar-
terial chemoembolization in hepatocellular carcinoma: palliative, 
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Eur J Radiol 72:505-516. 
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801.3
Transcatheter therapy
V. Válek, T. Andrašina;
Dept. of Radiology, University Hospital Brno, Masaryk University, 
Brno, Czech Republic.

Learning Objectives
1. To discuss indications and contraindications of transcatheter therapy
2. To analyse the results of trials with conventional chemoemboliza-

tion, radioembolization, and drug eluting beads
3. To understand the role of transcatheter therapy with respect to 

surgical and medical treatments in hepatocellular carcinoma
Transcatheter therapy of hepatocellular carcinoma (HCC) may be 
classified into transarterial chemoembolization (TACE) or chemoem-
bolization with drug-eluting beads (TACE-DEB) and transcatheter 
arterial chemoinfusion (TACI). 
TACE with lipiodol we plan as “single shot” procedure, and the aim is 
to fulfill the tumor during one procedure. We do not plan repeated 
long-term therapy, but repeated chemoembolizations are despite 
this mostly necessary. Success means how homogeneously fulfills 
the lesion. In fact, we do not use the RECIST criteria. 
TACE-DEB we plan as repeated procedure according to oncological 
protocol and we use RECIST criteria. We plan volume and type of 
chemotherapeutic drugs standardized per patients, diagnosis and 
procedure. Technique is standardized (size and volume of the beads) 
and results are comparable and reproducible. 
TACE is one of the oldest radiological interventional techniques. 
Problem is standardization of TACE. Among “TACEs” are big differ-
ences concerning used technique, chemotherapeutic drugs and 
embolic material. TACE/TACE-DEB is the preferred treatment for pal-
liation of unresectable HCC. TACE is also used as an adjunctive thera-
py to liver resection or as a bridge to liver transplantation, as well as 
before or after radiofrequency ablation (RFA). 
One important aspect in the selection of patients is the presence of 
adequate liver function. Predictors of outcome are related to tumor 
burden (tumor size, vascular invasion, and AFP levels), liver func-
tional impairment (Child-Pugh score, bilirubin), performance status 
(Karnofsky index), and response to treatment. The Child-Pugh nomi-
nal liver staging system is the most accurate in predicting survival of 
patients with unresectable HCC treated with TACE. The best candi-
dates are patients with preserved liver function and asymptomatic 
lesions without vascular invasion or extrahepatic spread. 
Portal vein thrombosis (PVT) should not be considered a contrain-
dication to TACE/TACI. Caution should be exercised to avoid inject-
ing large volumes (> 10 ml) of lipiodol. Moreover, patients with poor 
hepatic function and tumors with diameters of > 9 cm have a high 
risk of irreversible hepatic failure. 
Interpretation of the results of clinical trials as well as implementa-
tion of meta-analyses involving the efficacy of intra-arterial thera-
pies for unresectable HCC has been challenging and difficult to 
perform. Intra-arterial therapies have proven valuable in the battle 
against unresectable HCC. Current clinical evidence shows that TACE 
has been established as a potent choice with proven survival ben-
efit in select patients with HCC. However, the answer to the question 
“which treatment is the best” is yet to be answered.
References
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lower extremity ischemia and combined with catheter-directed 
thrombolysis, it is associated with a high technical success rate and 
acceptable limb salvage rate at one year. I will also mention some 
newer devices such as ThromCat (Spectranetics) and Eliminate 
(Terumo), and some tricks and hints.

802.4
When it all goes badly wrong - what do you do?
D.O. Kessel;
Dept. of Radiology, St. James’s University Hospital, Leeds, United 
Kingdom.

Learning Objectives
1. To depict the potential “complicators” when treating acute lower 

limb ischemia
2. To describe complication treatment strategies
3. To provide tips and tricks through clinical cases
Endovascular management of acute severe lower limb ischaemia 
using angioplasty, stenting and thrombolytic are all associated with 
complications. Fortunately, most are minor with minimal seque-
lae. A small proportion of cases go badly wrong. Serious complica-
tions are life-and limb-threatening and require immediate recogni-
tion and treatment. You will need to communicate clearly with the 
patient and possibly a surgeon. It is often possible to salvage the 
system by interventional radiology alone but you should always put 
the patient’s best interest first and have no hesitation informing a 
vascular surgeon or asking for assistance. 
Severe complications of endovascular procedures can broadly be 
grouped into 3 categories. 
Access site:
These usually occur when the arterial sheath is removed and are due 
to problems obtaining haemostasis. The most frequent problem 
is formation of a haematoma. A small haematoma is not too worri-
some. Development of a large haematoma can make further arte-
rial compression ineffective due to a combination of local pain and 
inability to feel the pulse. When a haematoma develops, it is best to 
start forming contingency plans straight away. 
Explain what is happening to the patients and reassure them. Ask 
how they feel and check the pulse and blood pressure. If the patient 
is hypotensive, consider whether this might be a vasovagal attack 
(hypotension and bradycardia). Remember that trends in physiologi-
cal measurements are more useful than an isolated value; a hyper-
tensive patient may become normotensive as a result of hypovolae-
mia. 
Make sure that there is venous access in case fluid resuscitation or 
transfusion is required. If the patient has not had blood taken for 
blood grouping, now is a good time to send a specimen. Consider 
checking/reversing anticoagulation if heparin has been adminis-
tered. The size of the haematoma should be marked on the skin 
as a baseline to allow comparison with later observations so that 
increase in size will be recognised. Continue puncture site compres-
sion for at least another 10-15 minutes before checking again. If 
there is any suggestion of ongoing bleeding, i.e. physiological dete-
rioration (increasing pulse and falling blood pressure), restlessness, 
yawning, and sweating, then urgent resuscitation is needed. Call the 
vascular surgeon. If the patient remains stable, then arrange imme-
diate CT to demonstrate whether there is active bleeding and if so 
the exact location; this is important if the bleeding is in the pelvis. 
If the patient is becoming unstable despite fluid resuscitation, then 
consider placing an occlusion balloon into the aorta or iliac artery 
from the contralateral approach. Controlling the inflow will allow the 
patient to be stabilized and further angiography to be performed. 
A decision can then be made as to whether to treat the bleeding by 
surgery or endovascular means. Stent grafts are usually reserved for 
cases when the puncture site is in the external iliac artery. 

Special Session
Management of acute severe lower limb ischemia

802.1
Clinical presentation: how to avoid reperfusion injury
M.A. Funovics;
Radiology, AKH Wien, Vienna, Austria.

Learning Objectives
1. To describe the mechanisms of reperfusion injury
2. To depict the clinical features of lower limb reperfusion injury 
3. To give recommendations on how to avoid reperfusion injury and 

what is possible when injury has occurred
 No abstract available

802.2
Thrombolysis: when and how
H.-J. Wagner;
Department of Radiology, Vivantes Klinikum im Friedrichshain, 
Berlin, Germany.

Learning Objectives
1. To give an overview of the latest data regarding thrombolysis in 

lower limb ischemia
2. To describe the lysis techniques and devices
3. To give recommendations on which patients to treat and when
 No abstract available

802.3
Mechanical thrombectomy: is there anything new?
S. Frei;
Radiology, Kantonsspital, St. Gallen, Switzerland.

Learning Objectives
1. To give an overview on the latest trends and products in MT 
2. To define which courses of action are the most effcient 
3. To give recommendations on which device to use when
Acute limb ischemia is an emergency as the consequence of a delay 
in reperfusion and is associated with a high risk of irreversible tissue 
infarction, potentially leading to limb loss and death. 
The aim is to very rapidly restore the arterial perfusion in the lower 
limb. A various number of devices exist concerning mechanical 
thrombectomy. Most of them are percutaneously delivered, and 
all of them can remove thrombus from peripheral arteries. A few of 
them use a rapid stream of fluid and hydrodynamic forces to extract 
the clot. Well known are the Angiojet (Possis Medical), the Hydrolyser 
(Cordis) and the Oasis (Boston Scientific). 
These devices have a lot of limitations: potential to induce distal 
embolization, the size, fluid overload, stiffness, costs, hemolysis and 
safety. In cases of patients with very significant occlusions, all these 
devices may very quickly create a channel through the blocked seg-
ments of the artery. The mechanical thrombectomy may represent 
the best therapeutic option and may be the one and only therapeu-
tic concept, for instance in cases recently undergone surgical proce-
dures. 
There are a variety of non-aspirating devices, such as Clot Buster 
(Microvena), Arrow Trerotola (Arrow International) and many others. 
The limitation of this class of devices is the problem of distal embo-
lization. 
A high number of patients requires additional adjunctive catheter- 
directed thrombolysis and other endovascular procedures. Mechan-
ical thrombectomy is a safe and effective treatment for acute  
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Special Session
Management of vascular malformations

803.1
Low-flow vascular malformations
P. Rowlands;
Radiology Department, Royal Liverpool Hospital, Liverpool, United 
Kingdom.

Learning Objectives
1. To describe specific clinical features and imaging features of low 

flow vascular malformations
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. Best outcomes are obtained in cen-
tres with a high caseload and multidisciplinary management. The 
disciplines include interventional radiology, plastic surgery, derma-
tology, anesthesiology, vascular surgery and others. 
Vascular malformations are generally classified using the clas-
sification of the International Society for the Study of Vascular 
Malformations (Mulliken and Glowacki 1982). This divides vascular 
lesions by presence or absence of endothelial proliferation. Vascular 
malformations do not have endothelial proliferation and are regard-
ed as disorders of morphogenesis. They are further subdivided into: 
arterial (high flow); venous (low flow); lymphatic (low flow); and cap-
illary. 
High flow lesions are very different from low flow in terms of pre-
sentation and treatment and are not discussed here. Low flow mal-
formations are generally present at birth or in early childhood, and 
often grow in proportion to the patient. They may grow more rap-
idly during puberty or pregnancy. They present with a variety of 
symptoms. The 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 con-
dition, such as Klippel-Trenaunay syndrome, where there is associa-
tion of venous malformation in the lower limb with port-wine stain 
and hypo-plastic deep veins. Because of the diffuse sites and appear-
ances, low-flow malformations may present to a number of medical 
specialties. In the past, much ill-advised treatment, particularly sur-
gery, 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 cli-
nician. 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 exhibit very slow flow. 
Phleboliths are common, and appear as very dense areas with acous-
tic 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 out-
come, as lesions with mainly fibrous stroma do less well. Lymphatic 
malformations are usually cystic on ultrasound and vary from a sin-
gle large cyst to multiple tiny cysts. Again, this helps predict out-
come 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 informa-

Treatment related:
The principle treatment related problems are dissection and arte-
rial rupture. Dissection is a necessary part of angioplasty related to 
plaque rupture. There are of course degrees. Flow limiting dissec-
tion requires attention and is usually simply managed. The first step 
is to try prolonged low pressure balloon inflation in the hope that 
this sticks the flap back against the artery wall; surprisingly, this low 
technology solution often works! If this fails, consider stenting the 
dissection; this should only be used in locations where a stent would 
normally be considered, i.e. avoid points of flexion. If the situation 
is not suitable for stenting, assess the limb; it may be no worse than 
at the start of the procedure. If so, then stopping is usually the wis-
est option. If there is significant clinical deterioration, then notify 
the vascular surgeon and assess the patient together to plan fur-
ther treatment. This is usually surgery but sometimes it is felt more 
appropriate to stent. If you are stenting at a point of flexion, then use 
a self-expanding stent. At present, there is no design which is prov-
en immune to fracture. Deep dissections are a grey area. A simple 
way of thinking about them is, are they flow limiting? Was the angio-
plasty associated with significant pain? Is there abnormal flow in the 
dissection? Is there any extravasation of contrast (rupture)? If any of 
these is the case, then additional therapy is needed. Unless there is 
rupture, simple stenting is usually the solution. 
Arterial rupture is normally but not always heralded by severe pain 
during angioplasty. It is most likely to occur in small heavily calci-
fied vessels particularly if extraluminal recanalization has been per-
formed. Trying to prevent rupture is the reason for asking patients 
to report any pain during balloon inflation. Rupture is particularly 
likely if pain persists or worsens after the balloon is deflated. If rup-
ture is a possibility, then be prepared to inflate the angioplasty bal-
loon proximal to the rupture or across the injury to tamponade the 
leak. The staples of management are balloon occlusion to stop hae-
morrhage and stabilize the patient followed by definitive surgery or 
stent grafting. 
Remote:
There are two categories of remote complication, those directly 
related to the treatment and those related to other factors such as 
contrast media or underlying conditions, e.g. myocardial ischaemia. 
These latter problems will not be considered further. 
Remote complications related to treatment of underlying stenosis or 
occlusion is almost always due to distal (or contralateral) emboliza-
tion. This is said to occur in 1-4% of cases. Small emboli into branch 
vessels are of little clinical relevance. Emboli are important if they 
occlude important runoff vessels. Abrupt occlusion of the single 
runoff vessel may lead to acute ischaemia which mandates therapy. 
Occlusion of one of several runoff vessels needs to be considered on 
merit. For example, a small embolus into the peroneal artery in the 
presence of two other good calf vessels is unlikely to have sequelae. 
If the peroneal was the dominant vessel, then the situation would 
be different and attempts to aspirate or lyse the embolus would be 
appropriate. In the event of a large embolus, then the options are for 
surgical embolectomy or stenting. 
Learning points:
- Serious complications will sometimes occur even in the best 

hands, be alert and prepared to manage them.
- Be honest with the patient and explain what is happening and 

keep a clear record of events.
- Resuscitate the patient if they are haemodynamically unstable.
- Do not hesitate to use an occlusion balloon.
- Do not hesitate to ask for surgical assistance. 
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803.2
High-flow vascular malformations
B.E. Cil;
Department of Radiology, Hacettepe University School of Medicine, 
Ankara, Turkey.

Learning Objectives
1. To describe specific clinical features and imaging features of high 

flow vascular malformations
2. To describe the techniques and approaches according to the 

anatomy
3. To give an update on the results and complications
Vascular malformations occur as a result of aberrant vessel angiogen-
esis. The presence of vascular malformations in the general popula-
tion is estimated to be around 1.5%, with no known sex predilection 
(1, 2). Vascular malformations are categorized based on their flow 
dynamics into high flow and low flow, with high flow vascular mal-
formations (HFVM) that comprise around 10% of peripheral vascu-
lar malformations (2), including congenital arteriovenous fistula. This 
differentiation is of utmost clinical importance, as treatment options 
are drastically different. HFVMs consist of feeding arteries, draining 
veins, and multiple dysplastic vessels connecting these arteries and 
veins forming the nidus of the lesion. They lack an intervening capil-
lary bed. Complex HFVMs containing multiple arterial tovenous con-
nections are much more common than simple arteriovenous fistu-
las. Although HFVMs may present in childhood or adulthood, they 
commonly become symptomatic during puberty, thrombosis, infec-
tion, or trauma (1, 2). Rarely, very high flow lesions can cause hyper-
dynamic heart failure during infancy. The growth pattern of HFVMs 
is similar to other vascular malformations, following body growth. 
More aggressive growth can be seen after unsuccessful surgical 
resection, biopsy, or proximal arterial ligation or embolization (1-3). 
HFVMs are most commonly found in the central nervous system 
followed by the extracranial head and neck, extremities, trunk, and 
visceral organs (4). Clinical findings include a warm pulsatile mass 
with a thrill and bruit. Functional impairment may be observed as a 
result of arterial steel and ischemia of the limb. Skeletal overgrowth 
and hypertrophy secondary to increased blood flow is not uncom-
mon (2-4). Although the diagnosis made in the majority of cases by 
clinical assessment, imaging is required to evaluate the depth and 
extent of the lesion, usually underestimated by physical examination 
especially for symptomatic lesions when treatment is contemplat-
ed. Although ultrasound was traditionally and is still currently used 
in some centers for characterization of vascular lesions, it is limited 
by a small field-of-view, restricted penetration and operator depen-
dency (2). Magnetic resonance imaging (MRI) emerged as the proce-
dure of choice for noninvasive imaging and classification of vascular 
malformations and tumors. The most common MR imaging char-
acteristics of AVMs is a tangle of multiple signal voids seen on both 
T1- and T2-weighted sequences representing the dysplastic vessels 
in the central nidus. These lesions also demonstrate nonmass-like 
tissue infiltration without respect of tissue planes. Prominent feed-
ing arteries and draining veins are almost always seen (2). AVMs may 
demonstrate hemorrhagic or thombotic foci (2). 
Arteriography most commonly is reserved for the endovascular 
treatment and usually shows innumerable hypertrophied feeding 
arteries rapidly shunting into engorged dilated draining veins across 
a nidus, defined as the point at which arterial structures first opacify 
the venous drainage (1). The nidus is the causative factor that leads 
to high-flow shunting and only the complete eradication of the 
nidus offers the potential for cure. Proximal arterial embolic occlu-
sion or surgical ligation of arterial feeding vessels alone can have 
disastrous consequences. HFVMs not only can be stimulated to grow 
more rapidly, but also the most attractive transarterial routes for fur-
ther therapy are lost, leaving behind tortuous, often inaccessible col-
lateral routes to the nidus for embolization (1). 

tion 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 is given, 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 mal-
formation. 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 per-
cutaneous sclerotherapy. Agents used include alcohol (Yakes 1989), 
which is very effective, but is painful and requires general anaesthe-
sia, 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 vol-
umes 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 per-
formed 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 scle-
rotherapy are uncommon. Skin necrosis or ulceration is very rare, 
although seen more commonly with alcohol. Systemic complica-
tions are seen with alcohol, which can produce pulmonary hyper-
tension, and deaths have occurred due to this. Temporary nerve 
palsy, due to local pressure, is rarely seen in the facial nerve terri-
tory or the sole of the foot. Outcomes are variable. Sclerotherapy is 
very good at reducing the pain element. If the lesion is largely ves-
sel 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 bet-
ter 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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more easily if necessary. The material has been used predominantly 
in peripheral HFVM AVMs and in some vascular malformations with 
mixed results (5). 
In conclusion, the percutaneous treatment of high-flow vascular 
malformations requires the expertise of interventional radiologists 
who are experienced with the available embolizing agents and tech-
niques. Multidisciplinary teams taking care of these patients should 
be familiar and ready for the management of the severe complica-
tions that may ensue during or following these interventions.
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Pulmonary vascular malformations
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Learning Objectives
1. Clinical presentation, and patient selection for embolization
2. Technique including catheters, guidewires, embolic material
3. Results, complications and follow up strategy
Introduction: 
Pulmonary arteriovenous malformations (PAVMs) are high-flow, 
low-pressure communications between the pulmonary arterial 
and venous systems allowing a right-to-left shunt and subsequent 
hypoxemia. The majority of PAVMs occur in the context of heredi-
tary hemorrhagic telangiectasia (HHT) in which there is a 50% inci-
dence. Sporadic PAVMs are less common, accounting for fewer than 
10% of cases. The direct arteriovenous communication bypasses 
the important “filter capacity” of the pulmonary capillaries and this 
predisposes to cerebrovascular complications including stroke, tran-
sient ischemic attack and cerebral abscess. Transcatheter emboliza-
tion is established as the preferred treatment for PAVMs in order to 
reduce the risk of paradoxical embolization. Previously recommend-
ed only for PAVMs which have one or more feeding vessels of 3 mm 
or larger, concern has been expressed about this 3 mm rule; stroke 
risk has now been shown to be independent of the size of PAVMs 
and embolization is now recommended for all PAVMs amenable to 
the procedure. Hypoxemia due to right-to-left shunting is often well 
tolerated due to the associated low pulmonary vascular resistance 
but a subjective improvement in exercise tolerance is often reported 
following embolization, even in those individuals without symptoms 
before treatment. 
Technique of embolization: 
The size and number of PAVMs amenable to treatment is best 
assessed initially by MDCT; contrast medium in not required. 
Prophylactic intravenous antibiotics should be administered in all 
cases (1 g Vancomycin) one hour before the embolization proce-
dure. Selective right and/or left pulmonary digital subtraction arte-
riograms are obtained in frontal and oblique projections with a 7 
French Grollman angled pigtail catheter (Cook Europe, Bjaeverskov, 

Optimal patient management is best achieved with the assembly 
of an experienced multidisciplinary team. The most effective treat-
ment for high flow lesions is transarterial embolization or sclero-
therapy with ethanol, with occasional subsequent surgical resec-
tion (1-4). Most commonly used embolizing or sclerotic agents for 
the endovascular treatment of high flow vascular malformations 
are absolute ethanol, n-butyl cyanoacrylate (Histoacryl; B. Braun, 
Melsungen, Germany) and ethylene vinyl alcohol copolymer (Onyx 
Liquid Embolic System; Micro Therapeutics, Inc, Irvine, CA). The util-
ity of various types of coils, polyvinyl alcohol particles, and micro-
spheres are very limited for such lesions. 
Ethanol is the most widely used and accepted percutaneous scle-
rosing agent for the treatment of all vascular malformations, being 
widely available, inexpensive, easy to use, and with a long shelf life 
(1, 4). Ethanol sclerotherapy is painful and requires general anesthe-
sia for most cases. Ethanol achieves vascular closure by denaturing 
blood proteins, dehydrating endothelial cells, precipitating their 
cytoplasm, denuding and fracturing intima to the level of the inter-
nal elastic lamina, and eliminating the possibility of recanalization 
and revascularization (1, 4). Ethanol must be used with extreme cau-
tion. It has low viscosity and must be administered in small aliquots 
during superselective positioning. Nontarget embolization rapidly 
penetrates the capillary wall and devitalizes normal tissue. In treat-
ment of vascular malformations, the most common complications 
associated with ethanol are juxtalesional skin necrosis, nerve impair-
ment or palsy, and hemoglobinuria (1, 4). Skin necrosis may occur as 
a result of reflux from superficial venous channels to the skin surface 
during or after the embolization procedure. Intravascular ethanol 
administration can cause precapillary pulmonary arterial vasospasm 
leading to sustained pulmonary hypertension in nearly a third of 
patients without lasting effect on pulmonary artery pressure, bron-
chospasm, cardiopulmonary collapse, pulmonary embolus, hyper-
thermia, death, and intoxication. As a guideline, ethanol administra-
tion should not exceed 1 mL/kg at any one session. 
The cyanoacrylates are adhesive glues that polymerize when 
exposed to anions such as hydroxyl groups in water or blood caus-
ing an acute fibrotic inflammatory foreign body granulomatous 
reaction progressing over approximately 1 month (1). These agents 
alone may be sufficient for closure of an HFVM; however, they can 
be plagued by recanalization and often require additional sclero-
therapy for durable result. In addition to embolization of glue into 
the lungs via the shunt and inadvertent gluing of the catheter to the 
vessel, masses of cyanoacrylate within the lesion can cause muscu-
lar dysfunction, become superinfected, and erode or extrude into 
adjacent tissue (1). Originally, isobutyl-2-cyanoacrylate was used; 
however, concerns regarding the development of sarcomas in lab-
oratory animals prompted a transition to N-butyl-2-cyanoacrylate 
(Histoacryl; B. Braun, Melsungen, Germany) in the late 1980s (1). In 
2000, N-butyl cyanoacrylate (Trufill n-BCA Liquid Embolic System, 
Cordis Neurovascular Inc., Johnson and Johnson, Miami Lakes, 
Florida) received approval from the FDA for use in the presurgical 
devascularization of cerebral AVMs. The cyanoacrylates alone are 
not radiopaque and require the addition of a contrast agent, most 
commonly ethiodized oil (lipiodol) for radiopacity. Increasing ratios 
of ethiodized oil to cyanoacrylate result in longer “set times” for 
polymerization and can be used as a method of finely tailoring the 
degree of penetration into the lesion based on each vessel’s unique 
flow characteristics. 
Ethylene vinyl alcohol copolymer (Onyx Liquid Embolic System; 
Micro Therapeutics, Inc, Irvine, CA) is a non-adhesive liquid embo-
lic dissolved in dimethyl sulfoxide with suspended micronized tan-
talum powder for radiographic visualization. Originally used as an 
embolic agent in brain AVMs and hypervascular tumors, ethylene 
vinyl alcohol has more predictable fixation, can contour to the vessel 
in question, is very radiopaque, and is much less likely to fixate the 
delivery catheter to the vessel wall (1). Additionally, the agent leaves 
a more “spongy” mass than cyanoacrylates that can be resected 
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malformation remains unknown although it is speculated that they 
represent localized areas of lymphatic fluid stasis due to congenital 
lymphatic channel blockage. 
For treatment purposes, lymphatic malformations may also be sub-
divided into macrocystic and microcystic. By definition, macrocysts 
are greater than 1 cm and microcystic <1 cm. They occur most often 
in the cervicofascial region and may be diagnosed on a pre-natal US 
scan. Lesion enlargement can occur due to a combination of factors 
including hemorrhage, infection and secondary response to upper 
respiratory tract and ear infections. 
Extensive cervicofascial lesions will also secondarily involve the 
supraglottic larynx or regions of the pharynx causing airway com-
pression and may lead to tracheotomy dependency. 
Percutaneous sclerotherapy has proven to be an effective treat-
ment with success rates ranging between 92 and 100% for mac-
rocystic and 20 – 64 % for microcystic lesions. Microcystic lesions 
tend to require more sessions than the macrocystic due to the pres-
ence of numerous small cysts. Different sclerotherapy agents have 
been used effectively for the treatment of lymphatic malformations 
including: doxycycline, ethibloc, absolute alcohol, sodium tetradecyl 
foam, bleomycin and OK 432 (2-9). 
The most common sclerotherapy agents to be used currently in 
the USA are doxycycline in a concentration of 10 mg/ml, OK432 and 
sodium tetradecyl foam. In microcystic lesions, the sclerotherapy 
agent is retained in the lesion. In macrocystic lesions, catheters can 
be placed to drain the cysts and single or multiple treatment instil-
lations can be performed. The catheters are retained in the lesion 
until they cease to drain lymphatic fluid. When large cervico-facial 
lesions are adjacent to or compressing the airway, treatment should 
be performed with airway intubation and the patient should remain 
intubated and monitored in an ICU setting until the treatment regi-
men ends. 
In our institution, for large cervico-facial lesions, we use Doxycycline 
via catheter instillation and three consecutive treatments are per-
formed at a 24 hour interval. The doxycycline is removed after 6 
hours. The children are intubated and monitored in the ICU setting 
for the duration of the treatment (3-4 days). The maximum dose per 
instillation in neonates is generally 150 mg with the maximum dose 
in older children being 1 g. In our experience, we have found that 
neonates receiving >200 mg have been more likely to experience 
side effects such as hypoglycemia, metabolic acidosis and hemolyt-
ic anemia. Pre-extubation MR imaging is performed to evaluate the 
residual extent of the lesion, inflammation and airway status. 
Due to the high incidence of spontaneous infection together with 
an increased risk upon accessing the lesion, prophylactic antibiotics 
have been recommended immediately before sclerotherapy of lym-
phatic malformations [1-3]. 
Venous Malformations 
Venous malformations are dilated venous channels of varying size 
and thickness. They are composed of normal venous endothelial 
cells. They usually lack smooth muscle. They often occur near mus-
cles such as at the tongue base. They are usually triggered by hor-
monal triggers as they contain progesterone receptors. They are 
slow flow vascular malformations which in many cases may remain 
asymptomatic. 
Treatment 
Low-flow venous malformations are treated percutaneously with a 
variety of sclerotherapy agents such as ethanol, sodium tetradecyl 
sulphate foam, ethibloc and polidocanol and endovenous laser ther-
apy (9-17). 
Sclerotherapy is performed with a combination of US and fluoro-
scopic guidance. Ultrasound provides good visualization of the 
lesion during needle access and fluoroscopy is used to monitor the 
sclerosant injection in order to decrease the risk of extravasation or 
undesired egress into normal veins. Sclerotherapy of lesions in the 
cervico-facial region should be performed with general anesthesia 
for airway protection. In addition, the injection of the sclerosant is 

Denmark) via a femoral venous approach to document the anatomy 
of treatable lesions. In patients in whom the MDCT has demonstrat-
ed unilateral PAVMs, that side only need be studied at the time of 
angiography. Embolization requires the super-selective catheteriza-
tion of the feeding vessel or vessels to each PAVM. Occlusion is best 
performed immediately proximal to the venous sac in order to avoid 
the occlusion of normal pulmonary artery branches. Embolization 
with MR compatible steel or platinum coils, and more recently the 
Amplatzer vascular plug (AVP), is the mainstay of treatment in most 
centres and requires a meticulous technique: unsurprisingly, the 
experience of the operator has been associated with improved 
outcomes. On rare occasions, the specific anatomy of a lesion may 
necessitate an alternative strategy such as packing of the aneurysm 
sac when the neck is particularly short or wide, or the use of occlu-
sion balloons to control flow during coil deployment in especially 
large, high-flow feeding vessels. 
Results: 
A substantial number of reports have demonstrated good imme-
diate outcomes and long-term effectiveness, with recurrence rates 
varying from 0 to 22%. Recurrences are also amenable to re-treat-
ment by transcatheter embolotherapy with durable results. Despite 
good technical outcomes in the vast majority of cases, residual 
lesions remain in many patients due to the presence of feeding 
vessels which are too small to be occluded with currently available 
techniques. Although the risk of infective embolic complications is 
reduced, the lifelong requirement for antibiotic prophylaxis prior to 
dental and surgical treatment persists.
Disclosure
I have received lecturing fees within the past 12 months from AGA 
Medical, manufacturers of the Amplatzer vascular plug.
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Paediatric vascular malformations
A.M. Cahill;
Dept of Interventional Radiology, Children’s Hospital of 
Philadelphia, Philadelphia, PA, United States of America.

Learning Objectives
1. Clinical and anatomic features of peadiatric vascular malformations 
2. Indications and technique for embolization 
3. Results, complications and follow up strategy
Classification 
Historically, all vascular lesions were referred to as hemangiomas. 
However, it became recognized that some lesions will proliferate 
and subsequently involute while others remain the same size or 
increase throughout life. This led to a major paradigm shift in vascu-
lar anomaly classification, diagnosis and treatment. 
In 1990, Mulliken and Glowacki reclassified infantile vascular anoma-
lies into two distinct groups based upon their growth and prolifera-
tion patterns vascular malformations and hemangiomas. 
For the purposes of this presentation, I am going to focus on vascu-
lar malformations in the pediatric population, techniques of therapy 
and special considerations when dealing with the pediatric popula-
tion. 
Vascular malformations are labeled according to the vessel type 
including venous malformations, lymphatic malformations, capil-
lary malformations, and arteriovenous malformations and mixed 
types (lymphatico-venous malformations). Vascular malformations 
may also be divided into low flow and high flow lesions. Low flow 
lesions include most of vascular malformations including capillary 
(port wine), venous malformations, lymphatic malformations and 
combined lesions. High flow lesions include arteriovenous malfor-
mations (AVMs) and arteriovenous fistula (AVFs). 
Lymphatic Malformations 
The term lymphatic malformation has been used to describe all con-
genital malformations of the lymphatic system. The etiology of this 
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painful and post procedure edema may compromise the airway. 
The access needle is inserted into the malformation under US guid-
ance and once blood return is obtained, contrast media is injected 
and a venogram is obtained to delineate the extent of the malforma-
tion, the draining veins, and any connection to the normal venous 
system. Outflow veins can be manually compressed during sclero-
sant injection or if large can be occluded with agents such as coils, 
glue or laser ablation using an endovascular approach. 
In our institution, the sclerotherapy agent of choice is sodium tet-
radecyl foam, the foam being created by adding a combination of 
oily contrast medium (ethiodol) and air. The foam consistency cre-
ates increased surface tension enabling greater contact with the 
vessel wall for a longer period than more liquid agents. 
Maintaining compression of the outflow veins, an equal volume of 
sclerosant is injected and usually retained. Compression if used is 
released slowly while the cardiopulmonary status of the patient is 
monitored. In general, on completion of the procedure edema will 
be present. The swelling will maximize over 1-2 days. Swelling and 
induration of the skin have been shown to predict both therapeutic 
effect and prolonged recovery in low flow vascular malformations 
[1]. The recommended ethanol dosing is 1 mg/ml to a maximum of 
50 ml which in children should be conservatively limited to 0.5 mg/
kg if possible. Serum ethanol levels in children have been recorded 
post sclerotherapy to levels significant for the risk of respiratory 
depression, cardiac arrhythmias, seizures, rhabdomyolysis, and 
hypoglycemia (18). In addition, coagulation disorders have also been 
described with the use of ethanol for sclerotherapy (19). 
Arteriovenous Malformations 
These high flow vascular malformations can occur anywhere in the 
head and neck region and rarely affect the upper airway. While they 
may occur in the trachea, bronchi or larynx, they most commonly 
occur in the lung parenchyma. Pulmonary arteriovenous malforma-
tions are commonly associated with hereditary hemorrhagic telang-
ietasia and may be a source of hemoptysis. Diagnosis is performed 
through diagnostic angiography and treatments can be performed 
by embolization at the time of angiography. They can be followed 
by contrast enhanced computerized tomography of the chest. 
Embolization can also precede surgical excision as a means for mini-
mizing bleeding. In rare circumstances, surgical resection may be 
considered after preoperative embolization. 
Treatment 
Arterial malformations are the most problematic and symptomatic 
of the vascular malformation group. Because of their size and loca-
tion, most arterial malformations are inoperable or require extensive, 
potentially disfiguring resection or even amputation. Transcatheter 
and percutaneous nidal embolization is now often the first thera-
peutic option and is an effective approach that can be used as a pal-
liative procedure or as an adjunct to a surgical resection. 
Transcatheter embolization 
In the treatment of an AVM, the main goal of arterial emboliza-
tion is to obtain complete eradication of the nidus. The nidus is the 
causative factor that leads to high-flow shunting between the arte-
rial and the venous systems. Surgical ligation or embolization of the 
supplying artery or arteries alone can achieve only temporary con-
trol. The interruption of the proximal supplying vessels inevitably 
results in the development of collateral arterial supply. 
Arteriovenous malformations can be embolized either by direct 
percutaneous puncture into the nidus or by using an endovascular 
approach or a combination of both. 
Several agents have been used including absolute alcohol, onyx and 
adhesive glue. These are the most penetrating agents if the lesion is 
to be embolized for potential “cure” alcohol being the most effica-
cious. Adjunctive therapies such as inflow arterial/outflow vein bal-
loon occlusion and outflow vein embolization can be performed in 
addition to reduce flow. If the embolization is pre-operative, addi-
tional agents such as coils and polyvinyl alcohol particles are used to 
reduce lesional blood flow (20-24).
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Primary unenhanced CT can also detect early occlusion by the direct 
demonstration of the occluded vessel which becomes hyperdense: 
this has been referred to both as the dense artery sign and the dot 
sign depending on its location and aspect. CT angiography will help 
to demonstrate vascular occlusion with exact location and type 
often distinguishable. Perfusion CT will allow demonstrating vari-
ous perfusion values such as mean transit time (MTT), time to peak 
(TTP) and relative values of Cerebral Blood Flow (CBF) and Cerebral 
Blood Volume (CBV). Most often, the maps of MTT will be looked on 
because even if they tend probably to overestimate the hypoper-
fused area, they most probably correlate the best with the underly-
ing pathophysiological process that is causing the neurological defi-
cit. While the use and impact of perfusion techniques is not validated 
and their real impact is not clear on clinical management, they allow 
clearly to demonstrate the presence of a hemodynamic anomaly 
that might explain neurological signs and may help to demonstrate 
stroke mimicks (tumours, epilepsy, multiple sclerosis, etc). Also, at 
the moment CT perfusion does not allow to cover the whole brain 
on most scanners, only a few select slices of perfusion imaging will 
be obtainable with most commercially available CT units. Magnetic 
resonance imaging with the use of diffusion-weighted imaging can 
demonstrate ischemic changes that are much smaller than with 
CT and with a better contrast. Diffusion-weighted MR imaging is a 
method that detects the movement of water molecules in tissues 
and it has found an increasing application in ischemic stroke due to 
its capacity to detect shifts in water concentration that occur early 
on in stroke. Indeed, diffusion images at the high b value (sensibil-
ity to diffusion) will detect early ischemic changes with a high reli-
ability with the appearance of areas of very high intensity where an 
ischemic lesion is present; and the use of the so-called apparent dif-
fusion coefficient mapping will allow to some degree to determine 
the severity of the ischemia; While a small decrease in the ADC is a 
good prognostic factor, an important one is not the only factor to 
be taken into account when trying to determine outcome. While lit-
erature shows its superiority for the demonstration of hemorrhage, 
MRI has not been yet fully accepted clinically for the demonstration 
of acute bleeding; however, T2* techniques such as susceptibility-
weighted imaging are emerging as new powerful tools for this. By 
adding MR perfusion to diffusion images, it was possible to develop 
the so-called diffusion perfusion mismatch model of the penumbra 
or tissue at risk for further infarction: there is a central area of necro-
sis represented by the diffusion hyperinetensity and which is sur-
rounded by an area of hypoperfused tissue: the difference between 
these two areas will constitute the penumbral region of the ischemic 
brain. This model shows that in the absence of treatment, the early 
diffusion lesion will grow into the penumbra. Perfusion imaging 
with MR allows coverage of the whole brain and new non-invasive 
methods such as arterial spin labeling are under investigation. MR 
angiography intracranially while often allowing excluding occlusion 
is suboptimal for its exact demonstration. We now dispose of two 
concurrent techniques, CT and MRI that can help us to demonstrate 
early ischemia. CT is still superior for the demonstration of hemor-
rhage but is inferior for the demonstration of small ischemic chang-
es. CT angiography when well done is also superior due to its capac-
ity to demonstrate vascular calcification as well as the presence of 
atheromatous plaques. Plaque imaging with MR while possible and 
having been in development for many years has the disadvantage at 
the moment of being difficult and time consuming and has thus not 
been able to fulfill its initial promises entirely. Imaging should also 
be able to predict the potential natural evolution and outcome in 
order to guide and adapt therapy and finally to perform a safe and 
reliable follow-up of these patients in order to assess not just out-
come but therapeutic safety and efficacy. Our model is to use in first 
intention CT with a stroke protocol encompassing unenhanced CT, 
perfusion and angio-CT techniques and on the second day to per-
form MRI in order to assess the damage more extensively. 

21. Do YS, Yakes WF, Shin SW, et al. (2005) Ethanol embolization of 
arteriovenous malformations: interim results. Radiology 235:674-
682. 

22. Hamada J, Kai Y, Morioka M, et al. (2002) A nonadhesive liquid 
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and ethanol mixture for the treatment of cerebral arteriovenous 
malformations: experimental study. Journal of neurosurgery 
97:889-895. 

23. Panagiotopoulos V, Gizewski E, Asgari S, et al. (2009) 
Embolization of intracranial arteriovenous malformations with 
ethylene-vinyl alcohol copolymer (Onyx). Ajnr 30:99-106. 

24. Rennert J, Herold T, Schreyer AG, et al. (2009) Evaluation of a liq-
uid embolization agent (Onyx) for transcatheter embolization for 
renal vascular lesions. Rofo 181:996-1001. 

Special Session
Essentials of acute stroke management: imaging 
and indications

804.1
Imaging of acute stroke
K.O. Lovblad;
Neuroradiology, HUG, Geneva, Switzerland.

Learning Objectives
1. To learn the basic neuroradiological algorithms
2. To learn the contemporary use of imaging to approach acute 

stroke patients in a brief and to the point way for beginners
3. To understand decision making processes based on imaging for 

treatment of choice in stroke patients
Stroke represents one of the main causes of morbidity and mortal-
ity in industrialized countries. It has now become an accepted neu-
rological emergency where treatment is now possible by a number 
of methods. Indeed, over the last decade, a number of therapeutic 
options are now available for the patient with acute ischemic injury. 
Thus, the role of imaging has become essential whereas before it was 
used to confirm a chronic infarction in a patient with a chronic dis-
ease. The problem is that no matter what is done, it has to be done 
quickly and thus imaging should not interfere with a rather narrow 
therapeutic window. Also, it has become evident that since not just 
pharmaceutical options are available, the time window available 
may not be as rigid as initially thought in order to implement stroke 
therapy. In order to be successful, imaging of stroke should allow 
firstly to eliminate another cause of acute neurological dysfunction 
such as hemorrhage in first line; in a second line, it should demon-
strate acute signs of ischemia as well as explore in detail the vascular 
status and underlying hemodynamic changes (presence of hypop-
erfusion and/or penumbra). Nowadays, both magnetic resonance 
imaging (MRI) and computed tomography (CT) allow performing 
these kinds of evaluations within 20 minutes with a few specificities 
for each method. MRI still has the disadvantage of requiring screen-
ing for metallic devices and CT does cause radiation exposure to the 
patient, especially if repeated. Unenhanced computed tomography 
allows demonstrating hemorrhage best and then can allow demon-
strating early changes such as hypodensity as well as swelling. Very 
early on, simple swelling with narrowing of the cortical sulci will be 
present but often reversible; after a while, due to the accumulation 
in water in the ischemic tissue, there will be first loss of the differ-
entiation between grey and white matter seen in the loss of visual-
ization of the basal ganglia or the insula (insular ribbon sign); after 
a while, the tissue will become hypodense (darker) and it is accept-
ed that for the MCA, a hypodensity of more than one third of the 
affected vascular region will be a contra-indication to thromboly-
sis with TPA: indeed, these patients will not only not benefit from 
therapy but suffer the occurrence of hemorrhagic transformation. 
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avoided. The most easy accessible imaging modality needs to be used; 
imaging outside of the stroke center prolongs the waiting period. 
Intraarterial thrombolysis is a treatment option for patients and 
severe acute stroke with vertebrobasilary occlusions, occlusion at 
the level of the carotid T and the middle cerebral artery (M1 level or 
trifurcation as well as for patients with an acute symptomatic proxi-
mal carotid artery occlusion and/or tandem occlusions). Acute dis-
sections leading to stroke may be also treated by intraarterial thera-
py using stent recanalization and thrombolysis. 
Few contra-indications exist which include age and comorbidities, 
hostile anatomic conditions, anticoagulation state or recent surgery 
which may be overcome by a purely mechanical intervention. 
There is a growing tendency either to combine thrombolysis with 
mechanical recanalization. Different principles are available: aspira-
tion, retrieving systems or stent recanalization. Depending on the 
mechanical properties of an embolus, one technique might be more 
appropriate than others. 
Literature shows an improved recanalization rate for the intraarterial 
approach in this subset of patients. This was demonstrated by cohort 
analyses comparing iv groups with ia groups. However, recanaliza-
tion does not always correlate with clinical outcome and complica-
tions such intracerebral bleeding may limit the technical success.
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804.3
How to get started with revascularization
K. Yavuz1, S. Geyik2, S. Cekirge1, I. Saatci1;
1Department of Radiology, Hacettepe University Hospitals, Ankara, 
Turkey, 2Interventional Neuroradiology, Hacettepe University, 
Ankara, Turkey.

Learning Objectives
1. As an interventionist who wants to start a stroke practice, to learn 

what one needs to establish in an angiography lab in terms of 
equipments and logistics for an efficient stroke team

2. As an interventionist who wants to start a stroke practice, to learn 
basics of endovascular treatment attacks

3. To learn what kind of endovascular tools we have to keep handy 
to get started

Stroke has been known as a leading cause of death and adult dis-
ability all over the world. The vast majority of strokes are ischemic 
and management of acute stroke remains as a challenge despite 
increasing clinical experience and technical innovations in materi-
als used for intracranial endovascular re-vascularization procedures. 
Thromboembolic occlusion of major cerebral arteries is commonly 
associated with significant neurologic deficit and poor outcome. A 
multi-disciplinary collaboration among emergency room physicians, 
neurologists and interventional radiologists is mandatory for emer-
gent patient evaluation and accurate management. As acute stroke 
treatment could be defined as a race against time, an on-call team 
should be available for 24 hours. Stroke management protocols 
could possibly differ among centers but intravenous thrombolysis 
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804.2
Indications for intervention
D. Vorwerk1, R. Dabitz2;
1Dept. of Diagn. and Imaging, Klinikum Ingolstadt, Ingolstadt, 
Germany, 2Neurology, Klinikum Ingolstadt, Ingolstadt, Germany.

Learning Objectives
1. To learn how to define the treatment indication
2. To understand how to select the systemic or endovascular way of 

treatment
3. To learn how to select the endovascular choice of treatment 

based on clinical setting
Stroke is a severe emergency disease that requires well-organized 
treatment algorithms, imaging modalities and on-site strategies. The 
majority of patients - around 70% - will not undergo any aggressive 
treatment due to late presentation (>3-6 hrs) to an appropriate treat-
ment unit, moderate severeness of the disease or medical factors. A 
smaller part around 30% undergoes thrombolytic therapy and only 
a very small subgroup are candidates for intraarterial intervention. 
Computerized tomography is the work horse for pretreatment diag-
nostics. Native CT exclude differential diagnoses of ischemic infarcts, 
detect bleeding and CTA allows determination of central arterial 
occlusions while CT perfusion is more and more used in order to 
describe mismatch analysis in order to discriminate penumbra and 
avital tissue. As an alternative, MR together with MRA and MR perfu-
sion and diffusion imaging is an excellent tool to describe stroke, its 
severeness and location. Logistic problems however make a primary 
MR diagnosis frequently difficult. 
Ultrasound may be added to detect additional disease at the carot-
id bifurcation. Angiography should be reserved to those receiving 
intraarterial therapy. 
Most important is that any delay of diagnosis and treatment must be 
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Foundation Course
Colorectal liver metastases

901.1
Incidence, staging and recommended imaging strategy
A. Gillams;
Special Xray, University College London Medical School and 
Hospitals, London, United Kingdom.

Learning Objectives
1. To describe incidence of hepatic metastases in colorectal cancer
2. To discuss state-of-the-art techniques for imaging colorectal 

hepatic metastases
3. To discuss staging and follow-up protocols
Incidence 
Colorectal cancer is the third most common malignancy in the West. 
50% of patients develop liver metastases of which approximately 
40% are synchronous and 60% are metachronous, of these mostly 
within 2 years of primary resection. 
Imaging Techniques 
US can detect up to 50% of colorectal metastases but suffers from 
the usual US limitations, i.e. small tumours, hidden parts of the liver, 
and post-chemotherapy livers with altered perfusion. Whilst US con-
trast can compensate to a degree, areas of the liver which are US 
occult will remain so. PET is useful for the detection of > 1 cm lesions 
but smaller lesions are often lost in the high background FDG uptake 
of the normal liver parenchyma. Good quality multi-detector con-

with rtTPA for the treatment of ischemic stroke in selected patients 
within 3 hours after stroke onset has gained wide acceptance. This 
period is considered as critical time for the interventional team to be 
at the angio suit at night times. Intra-arterial intervention may then 
be considered either as primary intervention or as rescue interven-
tion after systemic thrombolysis. First step of intracranial endovas-
cular treatment of acute stroke is obtaining access to the related 
arterial territory. Majority of these patients carry the potential risk 
of supraaortic atherosclerosis and anatomic adversity due to severe 
tortuosity of the affected vessels. Therefore, access achievement 
begins with long vascular sheath placement up to common carotid 
or subclavian arteries to obtain advanced support for further cath-
eter manipulations. After that, an atraumatic guiding catheter with 
appropriate inner diameter (at least 6 F) is advanced to ICA or ver-
tebral arteries. Subsequently used materials and methods for intra-
arterial interventions have different alternatives such as intra-arterial 
application of thrombolytic agents, mechanical clot extraction and 
aspiration, or angioplasty and stent application. Recanalization rate 
depends on the location of the occlusion within the cerebral artery. 
Recanalization rate shows good correlation with clinical outcome. 
The intra-arterial approach offers the advantage of higher concentra-
tion of thrombolytic agents over intravenous administration which 
results in higher recanalization rates for major cerebral artery occlu-
sions. However, increased risk of symptomatic intracranial hemor-
rhage and the delay for initiation of intra-arterial approach counter-
balance these advantages. Recently, new endovascular devices used 
for mechanical clot extraction and aspiration is gaining increased 
popularity among neurointerventionalists. Early experience with 
MERCI clot retraction device revealed similar efficacy and safety rate 
compared with PROACT-II study which evaluated prourokinase for 
recanalization of acute occluded cerebral arteries. In the multi-cen-
ter, prospective Multi-MERCI trial, 55% of recanalization with device 
itself alone was reported. Recanalization rate was increased to 68% 
with combination of mechanical and intra-arterial thrombolytic 
therapy. The Penumbra is another mechanical throbectomy system 
designed specifically for removal of clot by an aspiration system. 
Multi-center international trial has achieved promising results with 
relatively good outcomes with 100% recanalization in 20 patients. 
Another recent single-center study revealed complete revasculariza-
tion rate of 53% and a ≥ 4 point improvement of NIHSS score in 56% 
of patients. Limited data are available about the use of angioplasty 
and stenting in the emergency treatment of intracranial lesions in 
patients with an acute ischemic stroke. However, stenting is being 
increasingly used to treat patients with acute stroke especially when 
routine intervention methods fail. 
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tice the recommendation is that the majority of patients with CRLM 
should be treated up front with chemotherapy, irrespective of the 
initial resectability status of their metastases. 
Some strategies have also been developed to increase the pool 
of patients with multilobar disease who can be eligible to surgical 
resection. 
To prevent posthepatectomy liver insufficiency, preoperative portal 
vein embolization was introduced in 1986. Currently, the indication 
for portal vein embolization has been extended to any major resec-
tion to increase remnant liver volume. 
At present, radiofrequency ablation is the most widely used abla-
tion technique and when intraoperatively indicated, achieves an R0 
resection in cases otherwise considered unresectable. 
The single most important factor that negatively affects the progno-
sis after resection is the involvement of the resection margin for the 
tumour. It was classically considered 1 cm, but recent studies report 
that sub-centimetre non-positive resection margin failed to show 
any influence as an independent factor on liver recurrence. 
Therefore, in the last two decades there has been a revolutionary 
change in the management of patients with CRLM and best care may 
be undertaken where a multidisciplinary approach can be offered 
with collaboration of surgeons, medical oncologists, and interven-
tional radiologists.

901.3
Ablative techniques
P.R. Mueller;
Radiology, Massachusetts General Hospital, Boston, MA, United 
States of America.

Learning Objectives
1. To describe techniques and devices used in ablation of colorectal 

hepatic metastases
2. To discuss the results of ablation
3. To understand the role of ablation with respect to surgical and 

medical treatments in colorectal hepatic metastases
 No abstract available

901.4
Embolization and radioembolization
T.F. Jakobs;
Department of Radiology, University of Munich, Munich, Germany.

Learning Objectives
1. To discuss indications and contraindications of transcatheter 

therapy
2. To analyse the results of trials with conventional chemoemboliza-

tion, radioembolization, and drug eluting beads
3. To understand the role of transcatheter therapy with respect to 

surgical and medical treatments in colorectal hepatic metastases
The liver is the commonest site of distant metastasis of colorectal 
cancer and nearly half of the patients with colorectal cancer ulti-
mately develop liver involvement during the course of their dis-
ease. Surgery is the only therapy that offers the possibility of cure for 
patients with hepatic metastatic diseases. Unfortunately, only 25% 
of patients with colorectal liver metastases are candidates for liver 
resection. Various transcatheter hepatic artery treatment modalities 
(infusion, chemoembolisation) are often used for the patients with 
extensive liver metastases. Selective internal radiation therapy uti-
lizing 90Yttrium microspheres and transarterial chemoembolization 
using drug eluting beads are new locoregional therapies which can 
be used in patients refractory to standard of care treatment options. 
Disclosure
occasionally honorarium for invited lectures

trast enhanced biphasic CT will detect the vast majority of lesions. 
A late arterial phase scan is recommended as the hypervascular 
rim increases conspicuity and aids detection. Liver specific contrast 
agent MRI is more sensitive and can detect additional metastases 
not seen on CT. Delayed Primovist enhanced MRI scans are routine 
in the assessment of pre-resection patients. 
Full staging should include CT of the chest, abdomen and pelvis. 
Likely areas for recurrence are adjacent to the anastomosis, regional 
and retroperitoneal lymph nodes, the peritoneum, liver and lung. 
Mediastinal lymph nodes, pleural deposits, bone and brain metas-
tases are decreasingly common. Standard work-up is contrast 
enhanced CT. MRI is used for the assessment of rectal cancer, rectal 
or pelvic recurrence and the liver with specific contrast agents. PET is 
used for resection patients and for those in whom there is diagnostic 
doubt. PET positive lesions often need further morphological char-
acterisation to differentiate inflammatory and neoplastic tumours, 
e.g. pre-sacral PET positivity from chronic inflammation/leak post 
mesorectal excision vs. local recurrence in rectal cancer. 
Follow-up Protocols 
Most patients with known colorectal metastatic disease undergo 
3-monthly scans either within chemotherapy trials or following che-
motherapy. A similar protocol is recommended for post-ablation 
patients. As on initial staging, PET and MRI provide additional useful 
information in specific cases. 
Conclusion 
Liver metastases are common. Good quality, high resolution, bipha-
sic contrast enhanced CT provides most of the necessary informa-
tion for most patients, MRI and PET offer additional useful informa-
tion for pre-resection patients and patients in whom there is a diag-
nostic dilemma.

901.2
Surgical options and medical therapy
E. Montalvá Orón;
Liver Surgery and Transplantation Unit, La Fe University Hospital, 
Valencia, Spain.

Learning Objectives
1. To describe indication for surgical resection in colorectal hepatic 

metastases
2. To discuss recent results of surgical and medical treatment 
3. To understand current medical and surgical management of col-

orectal hepatic metastases
Colorectal liver metastases (CRLM) are currently treated by multidis-
ciplinary teams using strategies that combine chemotherapy, sur-
gery and ablative techniques. 
The AHPBA San Francisco Consensus Conference in 2006 repre-
sented an important shift in the focus of the evaluation before liver 
resection. Instead of being defined by what is removed, since then, 
resectability is determined by what will remain. 
Complete (R0) resection is now defined as elimination of all meta-
static lesions with free margins of resection and sufficient liver 
remaining to avoid hepatic liver failure. 
Over the last two decades, we have seen improvement in surgical 
techniques to optimize the safety and outcomes of surgical resec-
tion. Better understanding of the internal anatomy of the liver as 
described by Couinaud clarified segmental hepatic anatomy. This 
knowledge, combined with the use of intraoperative ultrasound, 
has allowed for intraoperative mapping of the vascular anatomy and 
tumor relationships to optimally plan surgical resections, thus mini-
mizing morbidity and mortality. 
To obtain high rates of patients with disease free survival, combi-
nation of surgery and chemotherapy is mandatory. With the emer-
gence of newer cytotoxic and biologic agents, multiple options are 
now available. Liver surgeons and medical oncologists reviewed the 
available evidence in 2009 and in a major change to clinical prac-
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have been adopted by many with fair enthusiasm (10, 11). 
Hybrid endografts: Consist of a proximal non-stented and a dis-
tal stented component (e.g. the “Chavan-Haverich” or the “E-Vita 
open” endografts), and are introduced antegradely via the aortic 
arch into the descending aorta while repairing the ascending aorta. 
The stented portion forms the distal `anastomosis´ in the descend-
ing aorta; the non-stented segment is used to surgically reconstruct 
the aortic arch. The major advantage of this approach is that multi-
segment pathologies affecting the ascending, arch and descending 
aorta, which classically require two or more operations, can thus be 
treated in a one-step procedure with the so called “Frozen Elephant 
Trunk” technique (12, 13). As every additional thoracotomy is asso-
ciated with increased morbidity and mortality (14), the importance 
of a one-step approach requires no further elaboration. of22 such 
patients reported by us, all patients with aneurysms responded 
with thrombosis and exclusion of the aneurysm following interven-
tion. Complications in the entire cohort (consisting of patients with 
aneurysms and dissections) included neurological deficits that were 
transient in one case and lasting in two, two vocal cord paralysis and 
one death (12, 13). As arch replacement is associated with a relatively 
high rate of neurological complications, these procedures are best 
reserved for patients with multi-segment pathologies of the thorac-
ic aorta. 
Thoraco-abdominal aneurysms 
At the distal end, thoraco-abdominal aneurysms pose a challenge 
to the surgeon and the interventionist alike. Here too, hybrid proce-
dures and branched endografts have been implemented. 
Hybrid procedures with the so-called “Octopus technique” consist 
of surgical bypasses originating either from the infra-renal aorta or 
from the iliac vessels to one, two or more of the visceral arteries, fol-
lowed by relining of the aorta with tubular stent grafts. Less than 
5 series with > 10 cases have been published, with most reports 
describing a persistently high mortality (up to 25%). Consequently, 
these procedures are likely to be relegated to nonsurgical and non-
endovascular patients (15). 
As opposed to the hybrid procedures, two large series with about 
100 cases each treated with branched or fenestrated endografts 
report perioperative mortalities between 3 and 6% without evi-
dence of late ruptures (15). The mid-term patency rates of branch 
vessels (one of the main issues) are about 90%. The implantation 
procedure however can be lengthy and complex, and presently, the 
procedures are performed only at limited centres of excellence (16). 
Clear benefits of this approach include limited pulmonary complica-
tions, less pain, decreased transfusion requirements, shorter hospital 
stays and more rapid recoveries. However, the risk of death, paraple-
gia and renal failure as well as the necessity for secondary interven-
tions persist (15). 
Summary 
At the proximal end, in many centres the left subclavian is covered 
if necessary and is well tolerated by over 90% of the patients; this 
is, however, associated with a higher stroke rate as compared to 
patients in whom the landing zone is more distal. Further extension 
of the proximal landing zone can be achieved by surgical bypasses to 
the supra-aortic vessels and transfemoral stent-grafting of the aortic 
arch. These procedures are especially useful in pathologies of the 
descending aorta extending proximally into the aortic arch. Hybrid 
endografts introduced antegradely following thoracotomy are 
best suited for patients with multi-segment pathologies of the tho-
racic aorta affecting the ascending, arch and the descending aorta. 
Mortality and permanent neurological deficits are major issues with 
manipulations involving the aortic arch. At the distal end, hybrid 
procedures with the so-called “Octopus technique” consisting of 
surgical bypasses to the visceral arteries, followed by relining of the 
aorta with tubular stent grafts are associated with a persistently 
high mortality. The mortality associated with branched endografts 
appears to be lower with an acceptable patency of the target ves-
sels. Issues of relevance in the thoraco-abdominal segment include 

Special Session
Endovascular therapy of thoracic aortic aneurysms

902.1
Patient and device selection
M.S. Hamady;
Radiology, Guy’s & St Thomas’ Hospital, London, United Kingdom.

Learning Objectives
1. Learn about imaging strategies  
2. Learn when to treat and when not  
3. Learn about new devices
 No abstract available

902.2
Extending the landing zones: risks and benefits
A. Chavan;
Radiology, Klinikum Oldenburg GmbH, Oldenburg, Germany.

Learning Objectives
1. Get familiar with the risks of overstenting the subclavian artery  
2. Learn about the surgical options  
3. Learn about new strategies, role of fenestration
Introduction 
Evidence in favour of stent-grafting as first line therapy in patients 
with descending thoracic aortic aneurysms is ample and ever 
increasing (1-7). Procedure related mortality (2.1 vs. 11.7%) and para-
plegia rates (3 vs. 14%) with endovascular therapy are lower than 
in surgical series (8). Aneurysms with adequate anchoring zones (≥ 
15 mm) distal to the left subclavian and proximal to the celiac trunk 
have long become the domain of endografting. 
Increasing experience with covering of the left subclavian artery in 
order to increase the length of the proximal neck has shown that 
such a maneuver is well tolerated by more than 90% of the patients, 
provided the circle of Willis intracranially is patent. A carotid-subcla-
vian bypass as a second stage procedure is necessary in few patients. 
However, this maneuver may lead to an increase in the procedure 
related stroke rate from about 3% to up to 9%. 
Further extension of the landing zones involves tackling the aortic 
arch proximally and the thoraco-abdominal segment distally. 
Aneurysms involving the ascending aorta and the aortic arch 
The fact that the interventionist is participating actively in treat-
ing the aortic arch is evident from the development of branched 
endografts, hybrid-procedures as well as hybrid endografts. 
Branched endografts: Although the first reports of branched 
endografts in the aortic arch appeared at the end of the nineties (9), 
branched graft technology in the aortic arch has been slow to devel-
op. The procedures are complex, time-consuming and imaginably a 
little daunting even to the experienced interventionist. This is pos-
sibly due to the risk of permanent neurological complications arising 
from prolonged manipulations in the aortic arch and in the supra-
aortic vessels. The enthusiasm of the early authors (9) has been repli-
cated by only a few others in the past decade (10). 
Hybrid procedures: Consist of carrying out surgical bypasses to the 
left subclavian artery alone, to both the left subclavian and the left 
common carotid arteries or to all three of the supra-aortic vessels. 
This is followed by transfemoral stent-grafting of the aortic arch, 
generally as a second stage procedure. The procedure is especially 
useful in pathologies of the descending aorta extending proximally 
into the aortic arch. Whereas bypasses to the left subclavian and left 
common carotid arteries are relatively straightforward procedures, 
innominate artery bypass requires a thoracotomy with side clamp-
ing of the ascending aorta; cardiopulmonary bypass and cardiac 
arrest, however, are not necessary. Consequently, these techniques 
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902.3
Results and complications: how can we do better?
M. Schoder;
Angiography and Interventional Radiology, Medical University of 
Vienna, Vienna, Austria.

Learning Objectives
1. Get familiar with the recent literature  
2. Get familiar with the lessons learned  
3. Learn from personal tips and tricks
Endovascular repair of thoracic aortic aneurysms as a less inva-
sive treatment modality compared to conventional surgery has 
gained widespread acceptance and implementation. Several fac-
tors may influence the outcome after TEVAR. Besides the etiology 
of pathologic alterations of the thoracic aorta and the anatomical 
site of the diseased aortic segment, elective and emergent settings 
account for treatment success. Technical and clinical success may be 
also dependent on the used technique, the device and the opera-
tor experience. Results after endovascular repair of atherosclerotic 
aneurysms and penetrating atherosclerotic ulcers (PAU) predomi-
nately located in the descending aorta were reported by three tri-
als (1-3). In-hospital/30-day mortality rates are reported between 
1.9 and 2.1%, and severe morbid events in 9.4 to 41%. Occurrence of 
perioperative stroke, paraplegia and paraparesis are recorded in 2.5 
to 3.6%, 1.3 to 1.5%, and 4.4 to 7.2%, respectively. The percentage 
of early endoleaks is given from 8.1 to 13%. In a recently published 
series of various thoracic pathologies in 197 patients by Chaikof et 
al. (4), overall 30-day mortality was 6%, with the highest mortality 
(33%) in patients suffering from mycotic aneurysms, but only 2.4% in 
patients with degenerative TAA. Although various pathologies begin 
just distal to the left subclavian artery (LSA) or include the arch, inno-
vative techniques have extended endovascular treatment options. 
Different strategies for lengthening of the proximal landing zone 
are reported in the literature. Depending on the required anchoring 
zone, combined surgical supra-aortic debranching or bypass surgery 
and endovascular techniques as a one or two-stage procedure are 
currently performed. Perioperative mortality after hybrid arch proce-
dures including landing zone 0 (from the coronary to the distal mar-
gin of the brachiocephalic trunk) and 1 (including the origin of the 
left common carotid artery) are given in 0 to 20% (5-10). The stroke 
and spinal cord injury rate are reported up to 8 and 4%, respective-
ly. The failure rate due to type I endoleaks is reported up to 19%. 
In distal arch pathologies, requiring fixation of the device in zone 2 
(including the origin of the LSA), intentional overstenting of the LSA 
is reported as a feasible and well tolerated procedure in a few series. 
Contrary to this, in the European Valiant registry the stroke rate in 
patients with LSA occlusion was 9% compared with 0.8% of patients 
with no coverage or re-vascularisation of the LSA (11). Also, results 
from the EUROSTAR registry show a higher risk of neurologic com-
plications associated with LSA occlusion (12). Prior to TEVAR, feasibil-
ity of endoluminal intervention and sizing of the stent-graft has to 
be conducted, and this is mainly performed by multislice computed 
tomography enabling multiplanar reconstructions. To avoid avulsion 
or rupture of the access vessel by the time of stent-graft delivery or 
sheath removal, a sufficient diameter of iliac arteries is mandatory. 
In critical cases, extra-peritoneal surgical exposure of the common 
iliac artery and iliac conduits should be used liberally. Risk factors for 
paraplegia and paraparesis include coverage of a long thoracic aor-
tic segment, previous abdominal aortic aneurysm repair and occlu-
sion of the LSA interrupting the proximal collateral circulation pro-
vided by the vertebral artery. To avoid spinal cord ischemia in cases 
at risk, prophylactic cerebrospinal fluid (CSF) drainage and avoid-
ance of intra- and perioperative hypotension should be considered. 
In case of delayed symptoms of spinal cord ischemia, immediate 
CSF drainage is recommended and may reverse the deficit. Cerebro-
vascular accident can occur during manipulation of guide-wires, 

death, paraplegia and renal failure as well as the necessity for sec-
ondary interventions. On account of the procedure related morbid-
ity and mortality, the benefits of invasive therapy at both ends of the 
descending thoracic aorta should be carefully weighed against the 
untreated risk of aneurysm rupture.
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the life expectancy of the materials used for endovascular treatment 
might be limited – the first generation of stentgrafts has shown 
severe fractures of the used material. Additionally, the chronic and 
progressive character of atherosclerosis can cause progression of 
aortic dilatation leading to movement of the prosthesis or insuffi-
cient aneurysm exclusion with time. Finally, endoleaks can generate 
further grow of the aneurismal sac even after stentgraft placement. 
Such endoleaks might appear even years after stentgraft placement. 
Techniques of follow-up 
Whereas duplex ultrasound – with or without the additional use 
of ultrasound contrast agents – has its value in the follow-up after 
endovascular treatment of infrarenal aortic diseases, ultrasound 
plays no major role for the follow-up after treatment of thoracic 
aortic disease due to the limited imaging window and the lacking 
possibility of visualization of the descending aorta. Thus, imaging 
follow-up after treatment of the thoracic aorta might be performed 
by using either CT angiography or MR angiography. In the following, 
reasons for one of these imaging alternatives should be discussed. 
Advantages and disadvantages of CTA 
CT angiographies of the thoracic aorta using state-of-the-art mul-
tislice scanners represent very robust and easy to perform imaging 
studies. Once a routine imaging protocol has been established, this 
protocol can be performed with excellent results in every patient 
allowing for exact and reliable intra-patient comparisons during fol-
low-up time. Such CT angiographies combine high spatial resolution 
with large anatomical coverage including the supraaortic arteries as 
well as the pelvic arteries. After stentgraft placement, CT angiograph-
ic control should always be performed by dual-phase acquisition to 
ensure the detection even of endoleaks with slow flow. However, 
CT angiography is combined with a substantial radiation exposure 
of up to 8-10 mSv per CT angiography leading to relevant cumula-
tive doses during life-time follow-up. To overcome or reduce this 
limitation, dose saving algorithm has been developed recently. Even 
the use of Dual-Energy techniques has been reported to be advan-
tageous for endoleak detection and dose reduction. Additionally, 
iodinated contrast agents as needed for CT angiographies can cause 
contrast induced nephropathy (CIN) in patients at risk, and most of 
the patients after stentgraft placement due to aneurysmatic disease 
are at risk for or suffer from impaired renal function representing a 
daily problem for treatment follow up studies. 
In the presentation, imaging protocols for CT angiographies after 
stentgraft placement should be demonstrated as well as dose sav-
ing techniques. Current recommendations for appropriate patient 
selection will be provided. 
Advantages and disadvantages of MRA 
Contrast-enhanced MR angiography of the aorta was introduced by 
Martin Prince in 1994 and was further developed during the last 15 
years. Actually, MR angiograms can be acquired with high spatial 
resolution, and even the high diagnostic accuracy of this method in 
the detection of endoleaks has been reported previously. By com-
bining contrast-enhanced MR angiographic sequences with cine-MR 
imaging even aortic pulsatility and wall motion can be visualized. 
MR angiography presents some advantages compared to CT espe-
cially with regard to life-time follow-up since no radiation exposure 
is combined with the use of MR angiography. Additionally, there is 
no risk for contrast induced renal failure after the injection of gado-
linium based contrast agents. However, the rare development of a 
progressive, potentially fatal disease of the connective tissue, called 
nephrogenic systemic fibrosis (NSF), after the repeated exposi-
tion to gadolinium based contrast agents in patients suffering from 
impaired renal function, has been reported during the last few years. 
This risk of NSF – although lower compared to those of CIN – rep-
resents a major limitation in the repeated use of contrast enhanced 
MR angiography after stentgraft placement. Thus, non-enhanced 
MR sequences were introduced within the very few last years even 
for aortic imaging. Furthermore, metallic implants cause susceptibil-
ity artifacts of different severity, whereas the assessment of the in-

catheters and the stent-graft itself. Therefore, to avoid this compli-
cation, careful manipulation is mandatory. Furthermore, inadequate 
operator experience and occlusion of the LSA, as discussed earlier, 
may account as an additional risk factor. Device selection and metic-
ulous sizing of the stent-graft is a key point for successful endolu-
minal repair of different aortic pathologies. Complications during 
follow-up may occur due to various causes. Device related compli-
cations as retrograde type A dissections, aortoesophageal fistulas, 
stent-graft infections, device migrations and late endoleaks have to 
be discussed. 
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902.4
Clinical and imaging follow-up strategy: which is best?
C.M. Loewe;
Dept. of Angiography, University of Vienna, Vienna, Austria.

Learning Objectives
1. Learn about time interval of follow-up
2. Get familiar with advantages and disadvantages of CTA, especially 

the need of contrast medium
3. Get familiar with advantages and disadvantages of MRA, espe-

cially the need of contrast medium
Reasons for follow-up 
Contrary to patients after surgical repair, patients after endovascular 
treatment of their thoracic aortic aneurysms require life-time follow-
up imaging. There are different reasons for this need for follow-up: 
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senting within 3 hours of symptom onset, unless they did not have a 
contraindication for the therapy (resolving neurological signs, mild 
neurological signs, history of head trauma, prior stroke or myocar-
dial infarction in previous 3 months, gastrointestinal or urinary tract 
hemorrhage in previous 21 days, major surgery in previous 14 days, 
arterial puncture at a non-compressible site in previous 7 days, prior 
intracranial hemorrhage, systolic blood pressure >185 mmHg, dia-
stolic blood pressure >110 mmHg, active bleeding, anticoagulant use 
with an INR >1.7, low platelet count, definite evidence of infarction 
involving >1/3 of cerebral hemisphere on computed tomography). 
Pooling of the NINDS trial with other randomized trials of intravenous 
rtPA (ECASS-I, ECASS-II, ATLANTIS) has not only verified that intrave-
nous thrombolysis is effective when administered within 3 hours of 
symptom onset, but also has shown that treatment might be benefi-
cial when administered until 4.5 hours after symptom onset [3]. The 
recently published ECASS-3 trial has confirmed this observation in a 
prospective and randomized setting [4]. Intravenous rtPA remained 
beneficial if administered within 3 to 4.5 hour window, but the treat-
ment effect on functional outcome was less compared to treatment 
within 3 hours (absolute risk reduction for modified Rankin scale of 
0-2: 5%). The number needed to treat to have a better outcome by 1 
or more grades on modified Rankin Scale was ~7 in the 3 to 4.5 hour 
window [5]. The symptomatic intracranial hemorrhage rate was 2.4% 
in the thrombolysis group and 0.2% in the placebo group.
Despite these favorable results, the effectiveness of intravenous 
thrombolysis is poor in patients with proximal occlusions. rtPA 
establishes recanalization in less than 25% of patients with internal 
carotid artery or middle cerebral artery occlusion [6]. Intra-arterial 
thrombolysis is, therefore, considered as an option in patients with 
proximal occlusions, with unsuccessful recanalization after intrave-
nous thrombolysis or presenting outside the window of intravenous 
thrombolysis.
The only prospective randomized trial that tested the efficacy and 
safety of intra-arterial thrombolysis was the PROACT-II trial, which 
compared intra-arterial prourokinase plus heparin with hepa-
rin alone in ischemic stroke patients secondary to middle cerebral 
artery occlusion admitted within 6 hours of symptom onset [7]. 40% 
of the patients in the prourokinase arm had a modified Rankin scale 
of 0-2 at 3 months, while 25% of the patients in the heparin only arm 
had favorable outcome (absolute risk reduction 15%). Symptomatic 
intracranial hemorrhage occurred in 10% of patients receiving 
prourokinase and 2% of patients receiving heparin alone. Despite 
these results, the treatment was not approved by the FDA and intra-
arterial prourokinase did not become a standard of care in middle 
cerebral artery occlusions presenting within 6 hours of symptom 
onset. Until now, no placebo-controlled trial has evaluated the use 
of intra-arterial rtPA.
Similarly, no placebo-controlled trial has been performed with 
mechanical clot retrieval devices. However, the MERCI clot retriever 
has been approved by the FDA as a tool for clot removal from brain 
blood vessels based on a prospective, nonrandomized multi-center 
trial showing the efficacy and safety of MERCI retriever in patients 
with large vessel occlusions presenting within 8 hours of symptom 
onset [8]. The recanalization rate in this study was 46%, with a symp-
tomatic intracranial hemorrhage rate of 8%. Although not having 
been tested in randomized trials, MERCI and the newer generation 
retriever devices, such as the multi-MERCI and Penumbra system, 
are currently used for the treatment of selected patients with acute 
ischemic stroke.
Bridging of intravenous thrombolysis and intra-arterial treatment 
is an option for patients unresponsive to intravenous rtPA. A pilot 
study has shown the feasibility and safety of intra-arterial treatment 
after intravenous rtPA [9]. The ongoing multi-center randomized 
IMS-III trial is now testing the efficacy of this approach versus intra-
venous rtPA alone. 

stent lumen, especially the proximal landing zone, can be limited by 
means of MR angiography. This limitation becomes more severe in 
case of more than one metallic implants, for example after implanta-
tion of more than one stent, after plug implantation or vascular coil 
application. These metallic implants can cause artifacts, but they do 
not represent contraindications for MR angiography at 1.5T. 
In the presentation, imaging protocols for MR angiographies after 
stentgraft placement should be demonstrated including both con-
trast-enhanced as well as contrast-free techniques. Current rec-
ommendations for appropriate use of gadolinium based contrast 
agents and MR safety will be discussed. 
Arguments for using CTA/MRA for imaging follow-up after 
endovascular therapy of thoracic aortic aneurysms 
For planning an endovascular treatment of thoracic aortic aneu-
rysms, the use of a contrast-enhanced CT angiography of the entire 
aorta is the current standard of practice due to the high spatial reso-
lution and the possibility of 3D reconstructions provided by means 
of CT angiography. Consequently, the treatment control after stent-
graft placement is usually performed using the same imaging tech-
nique to allow for exact comparison and early detection of potential 
complications or endoleaks. With regard to the long survival rates 
of patients after stentgraft placement and the cumulative radia-
tion dose, dose saving techniques are of high need in this demand. 
Currently MR angiography is used only in patients with contraindi-
cations against CT angiographies. With further improvement of spa-
tial resolution and the possibilities of 3D measurements even at MR 
angiography, the clinical value of MR angiography will grow even 
after stentgraft placement.

Special Session
Essentials of acute stroke management: treatment

904.1
Update on thrombolysis: intra-venous and intra-arterial
E.M. Arsava;
Department of Neurology, Hacettepe University, Faculty of 
Medicine, Ankara, Turkey.

Learning Objectives
1. To learn briefly where thrombolytic treatment stands in terms of 

evidence based medicine
2. To understand in which clinical settings one should prefer IA or IV 

treatment
3. To understand in which clinical setting one should prefer direct 

mechanical approach instead of pharmacological approach
Intravenous recombinant tissue plasminogen activator (rtPA) is 
currently the only approved treatment for the treatment of acute 
ischemic stroke. The National Institute of Neurological Disorders 
and Stroke (NINDS) trial has shown that intravenous rtPA at a dose 
of 0.9 mg/kg (10% given as a bolus, remainder given over 1 hour, 
maximum dose 90 mg) administered within 3 hours of symptom 
significantly improved functional outcome at 3 months when com-
pared to placebo [1]. 50.4% of patients in the intravenous rtPA group 
had a modified Rankin Scale between 0 and 2, while only 38.5% 
of patients in the placebo arm had favorable clinical outcome at 
3 months (absolute risk reduction 12%, number needed to treat 
8). When the outcome is analyzed in an ordinal way, rather than a 
dichotomous fashion, the number needed to treat to have a better 
outcome by 1 or more grades on modified Rankin Scale decreases 
to ~3, suggesting that for every 100 patients with acute ischemic 
stroke treated by intravenous rtPA, ~32 have a better functional out-
come as a result of treatment [2]. This benefit observed by intrave-
nous rtPA was despite a 10-fold increase (6.4 vs. 0.6%) in the risk of 
symptomatic intracranial hemorrhage [1]. Based on these findings, 
rtPA was approved for the treatment of ischemic stroke patients pre-
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904.3
Complications
T.E. Mayer;
Diagnostische und Interventionelle Radiologie, Klinikum 2000 - 
Friedrich-Schiller-Universität, Jena, Germany.

Learning Objectives
1. To understand the mechanisms of complications in endovascular 

stroke treatment
2. To learn how to avoid complications in terms of right patient and 

tool selection
3. To learn how to manage the complication when it happens
For successful recanalization, the endovascular technique (proximal 
or distal aspiration, grasping or pushing tool, thrombus stent or arte-
riosclerosis angioplasty) has to be chosen according to the occlu-
sion site and type (stenosis, soft thrombus, stringy thrombus, hard 
embolus); the latter may be hinted by CT/MR imaging, angiography 
and peri-interventional findings. 
Secondary embolization has to be avoided by flow reversal or aspi-
ration adapted to the location in the circulus of Wilisii. Treatment of 
distal emboli can be done, e.g., by a small microbrush or i.a. throm-
bolysis. 
Secondary thrombosis may occur, if arteriosclerosis is present or 
thrombocyte inhibition is insufficient, which should be measured. 
Dissection can be caused by the catheter, microcatheter, wires, rigid 
spiral retriever, retraction of a captured device or proximal and intra-
dural suction. 
Vessel rupture may be due to microwire and microcatheter perforation, 
balloon hyperinflation or preexisting dissection (or even aneurysm). 
First-line treatment comprises parent artery occlusion by coils, which 
can be performed without sequelae if distal. 
Late recanalization, hyperperfusion and fibrinolytics can cause ICH 
and SAH in infarcted tissue. After i.v. fibrinolysis, which should not be 
discouraged because of its earlier application possibility, mechanical 
techniques should be applied endovascularly. Anticoagulation and 
platelet inhibition have to be adjusted; if possible, heparinization 
after intervention should be avoided. Blood pressure has to be man-
aged according to recanalization status. Fast and complete recanali-
zation may be the best prophylaxis of hemorrhage. 

Honorary Session
Andreas Gruentzig Lecture

1102.1
Cooking and Interventional Radiology: what do they have in 
common?
D. Vorwerk;
Dept. of Diagn. and Imaging, Klinikum Ingolstadt, Ingolstadt, 
Germany.

At first glance, it may appear somewhat strange and even  
disrespectful to compare cooking and interventional radiology. On 
second glance however, it becomes clear that there are many aston-
ishing parallels that exist and should be highlighted. Cooking is 
not as simple, ordinary or unimportant as it may seem. It is no lon-
ger seen solely as the responsibility of women and maids nor is it 
ignored by men. At the moment, cooking is seen as fancy, sexy and 
is widely publicised in the media. Not a single day goes by with-
out a cooking show being aired on television and many periodicals 
include sections that offer recipes and suggested menus.
Indeed, cooking is very important in many aspects. The invention of 
cooking was one of the very first important developments of man-
kind.  It was, of course, closely related to the discovery of fire-making 
and it also profoundly distinguishes humans from other animals. So, 

References
1. Tissue plasminogen activator for acute ischemic stroke. The 

National Institute of Neurological Disorders and Stroke rt-PA 
Stroke Study Group. N Engl J Med. 1995 Dec 14;333(24):1581-7.

2. Saver JL. Number needed to treat estimates incorporating effects 
over the entire range of clinical outcomes: novel derivation meth-
od and application to thrombolytic therapy for acute stroke. Arch 
Neurol. 2004 Jul;61(7):1066-70.

3. Hacke W, Donnan G, Fieschi C, Kaste M, von Kummer R, Broderick 
JP, Brott T, Frankel M, Grotta JC, Haley EC Jr, Kwiatkowski T, Levine 
SR, Lewandowski C, Lu M, Lyden P, Marler JR, Patel S, Tilley BC, 
Albers G, Bluhmki E, Wilhelm M, Hamilton S; ATLANTIS Trials 
Investigators; ECASS Trials Investigators; NINDS rt-PA Study Group 
Investigators. Association of outcome with early stroke treatment: 
pooled analysis of ATLANTIS, ECASS, and NINDS rt-PA stroke trials. 
Lancet. 2004 Mar 6;363(9411):768-74.

4. Hacke W, Kaste M, Bluhmki E, Brozman M, Dávalos A, Guidetti 
D, Larrue V, Lees KR, Medeghri Z, Machnig T, Schneider D, 
von Kummer R, Wahlgren N, Toni D; ECASS Investigators. 
Thrombolysis with alteplase 3 to 4.5 hours after acute ischemic 
stroke. N Engl J Med. 2008 Sep 25;359(13):1317-29.

5. Saver JL, Gornbein J, Grotta J, Liebeskind D, Lutsep H, Schwamm 
L, Scott P, Starkman S. Number needed to treat to benefit and to 
harm for intravenous tissue plasminogen activator therapy in the 
3- to 4.5-hour window: joint outcome table analysis of the ECASS 
3 trial. Stroke. 2009 Jul;40(7):2433-7.

6. Mori E, Yoneda Y, Tabuchi M, Yoshida T, Ohkawa S, Ohsumi Y, 
Kitano K, Tsutsumi A, Yamadori A. Intravenous recombinant tis-
sue plasminogen activator in acute carotid artery territory stroke. 
Neurology. 1992 May;42(5):976-82.

7. Furlan A, Higashida R, Wechsler L, Gent M, Rowley H, Kase C, 
Pessin M, Ahuja A, Callahan F, Clark WM, Silver F, Rivera F. Intra-
arterial prourokinase for acute ischemic stroke. The PROACT II 
study: a randomized controlled trial. Prolyse in Acute Cerebral 
Thromboembolism. JAMA. 1999 Dec 1;282(21):2003-11.

8. Smith WS, Sung G, Starkman S, Saver JL, Kidwell CS, Gobin YP, 
Lutsep HL, Nesbit GM, Grobelny T, Rymer MM, Silverman IE, 
Higashida RT, Budzik RF, Marks MP; MERCI Trial Investigators. 
Safety and efficacy of mechanical embolectomy in acute ischemic 
stroke: results of the MERCI trial. Stroke. 2005 Jul;36(7):1432-8.

9. IMS Study Investigators. Combined intravenous and intra-arte-
rial recanalization for acute ischemic stroke: the Interventional 
Management of Stroke Study. Stroke. 2004 Apr;35(4):904-11.

904.2
Mechanical revascularization
H. Henkes;
Radiolog. Zentrums & Klinik für Neuroradiologie, Katharinenhospital 
- Klinikum Stuttgart, Stuttgart, Germany.

Learning Objectives
1. To understand how mechanical revascularization differs from the 

pharmacological thrombolysis
2. To learn the mechanical revascularization techniques
3. To learn when to use it
 No abstract available
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should be offered to patients who are medically inoperable (5). RF 
ablation can be a reasonable therapy even for selected patients 
with more advanced cancer. Such patients would include those with 
stage IIIb disease (based on a second nodule within the same tumor 
lobe) or stage IV disease (based on a satellite nodule within another 
lobe). Additionally, patients with advanced stage disease who may 
be treated with RF ablation include those who have responded to 
definitive radiation and chemotherapy but have a persistent solitary 
peripheral focus of cancer, and those who present with a recurrent 
isolated cancer after previous lung resection (6). 
RF ablation is generally indicated for nonsurgical patients with col-
orectal cancer limited pulmonary metastatic burden. Selected 
patients with limited pulmonary and hepatic colorectal metastatic 
disease, however, may qualify for percutaneous treatment provided 
that extrapulmonary disease is deemed curable. RF ablation has also 
been found to be useful for patients presenting with recurrent met-
astatic disease after a previous thoracotomy because it avoids some 
of the morbidity of a redo thoracotomy and because these patients 
have a high chance of presenting with recurrent disease after a redo 
resection (7). In patients with lung metastases from other primary 
cancers, promising initial results have been reported in the treat-
ment of metastases from renal cell carcinoma and sarcoma (8-10). 
The number of lesions should not be considered an absolute con-
traindication to RF ablation if successful treatment of all metastatic 
deposits can be accomplished. Nevertheless, most centres preferen-
tially treat patients with five or fewer lesions (11). 
RF ablation can be considered when the tumor is ≤ 3-3.5 cm in diam-
eter, the tumor is located at least 1 cm from trachea, main bronchi, 
oesophagus, and the Eastern Cooperative Oncology Group (ECOG) 
performance status of the patient is of 0, 1, or 2 (1). 
RF ablation is considered contraindicated in presence of tumours 
located <1 cm main bronchi and when tumours are associated with 
atelectasis or obstructive pneumonitis (1, 12). Patients with untreat-
able or unmanageable coagulopathy or with performance status 
>2 are not candidates for RF ablation of lung tumors. The treatment 
is possible but at a higher risk of complication and should be per-
formed by an experienced operator in patients that have undergone 
previous pneumonectomy or when lesions are adjacent to major 
vessels or to the heart (13, 14).
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cooking was probably the earliest “art” human beings ever invented. 
Also socially, cooking created radical changes as it took time, dedi-
cation and required that the cook remain in one place - thus it had 
a huge impact on how human society was organised. Co-operation 
between hunters or gatherers and cooks became necessary and 
so, cooking required shared responsibility, team-work and preci-
sion. Furthermore, craftsmanship was needed to develop dedicated 
instruments for preparing a variety of meals. Thus, a modern society 
of cooperation and shared responsibilities emerged.
Cooking is still hard work today, with intricate dishes requiring spe-
cialised expertise and diversified work place organisation as well as 
perfect planning and control.
As history progressed, wars and expeditions were organised to 
achieve access to precious spices, and new plants were introduced 
into the traditional cuisine of European nations. Cooks and cook-
ing were also used politically by nobles to impress either their ruler 
or their fellow nobles thus achieving political influence and power. 
Shortages of food lead to numerous crisis in history, often triggering 
revolutions or mass emigration.
In modern times, fine dining has become a form of entertainment 
for large portions of the population.  Star chefs have emerged and 
like actors and sport people they are present in the media as busi-
ness people, and icons for PR and product branding. Modern cooks 
need to be innovative, smart, artistic but also perfect craftsmen - 
they are constantly being tested by their customers. Fine cuisine has 
become challenging, expensive and competitive and although it is 
not scientific, some developments can appear somewhat artificial. 
Taste, however, remains difficult to measure.
Nevertheless there is a shadow side to modern food preparation 
with its industrialised cooking and its stream-lined production 
chains. Unhealthy, uninspiring and unified food in unattractive eat-
eries is often the consequence.
Well, what the hell has this all got to do with interventional radiol-
ogy? To find this out, use your imagination, look at your fellow doc-
tors from other interesting and competing specialities, reflect on 
your daily work situation, make comparisons between a kitchen and 
a hospital and you will find some surprising parallels. And of course, 
do not forget to visit the Gruentzig lecture..

Foundation Course
Lung tumours

1401.1
Patient selection for interventional management
L. Crocetti;
Department of Hepatology, Liver Transplants and Infectious 
Diseases, Pisa University School of Medicine Cisanello Hospital, 
Division of Diagnostic Imaging and Intervention, Pisa, Italy.

Learning Objectives
1. To discuss indications and contraindications of interventional 

treatment
2. To analyse the results of clinical trials
3. To understand the role of interventional therapies in the manage-

ment of primary and secondary lung tumours
The development of image-guided percutaneous techniques for 
local tumor ablation has been one of the major advances in the 
treatment of solid tumors. Recently, single-institution case series 
and a large, multicenter intention-to-treat clinical trial have sug-
gested that radiofrequency (RF) ablation can be a valuable treat-
ment option for patients with unresectable or medically inoper-
able lung malignancies (1-3). The standard of care for stage I non-
small-cell lung carcinoma (NSCLC) is generally accepted to be surgi-
cal resection (4, 5). However, according to the American College of 
Chest Physician either stereotactic radiation therapy or RF ablation 
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2. Beland MD, Wasser EJ, Mayo-Smith WW, Dupuy DE. Primary non-
small cell lung cancer: review of frequency, location, and time 
of recurrence after radiofrequency ablation. Radiology. 2010 
Jan;254(1):301-7.

3. Gillams A. Tumour ablation: current role in the kidney, lung and 
bone. Cancer Imaging. 2009 Oct 2;9 Spec No A:S68-70. Review.

4. Forquer JA, Fakiris AJ, McGarry RC, Cheung MK, Watson C, 
Harkenrider M, Henderson MA, Lo SS. Treatment options for stage 
I non-small-cell lung carcinoma patients not suitable for lobec-
tomy. Expert Rev Anticancer Ther. 2009 Oct;9(10):1443-53. Review. 
Erratum in: Expert Rev Anticancer Ther. 2009 Dec;9(12):1876.

5. Yamakado K, Inoue Y, Takao M, Takaki H, Nakatsuka A, Uraki J, 
Kashima M, Kusunoki M, Shimpo H, Takeda K. Long-term results 
of radiofrequency ablation in colorectal lung metastases: single 
center experience. Oncol Rep. 2009 Oct;22(4):885-91.

1401.3
Difficult cases and complications
D.E. Dupuy;
Diagnsotic Imaging, Rhode Island Hospital, Providence, RI, United 
States of America.

Learning Objectives
1. To discuss difficult clinical cases  
2. To illustrate techniques to manage complications  
3. To understand tips and tricks for better outcomes
In the treatment of lung tumors larger than 3 cm, RFA shows less 
local control, and both disease recurrence and the need for repeat-
ed ablations markedly increase. To date, no report has examined the 
possibility of utilizing multiple RFA probes in the treatment of large 
pulmonary malignancies. Contraindications for RFA are few, includ-
ing only recent use of anticoagulants and uncontrollable bleeding 
diathesis. Complications include pneumothorax (30-35%), pleural 
effusion (4-30%), pulmonary abscess (1-6%) and pneumonia (1.2%); 
exacerbation of COPD or ARDS, hemoptysis, hemothorax, bron-
chopleural fistula, parenchymal hemorrhage, acute renal failure, 
vocal cord paralysis, phrenic nerve injury, atrial fibrillation, pulmo-
nary embolus, skin burns (secondary to inappropriate placement of 
grounding pads), tumor tract seeding, and pneumopathy are rare. 
Most people who perform ablations agree that a pneumothorax is 
an expected result in a large percentage of patients despite care-
ful placement of electrodes. Fortunately, most pneumothoraces 
are easily treated or self limited and resolve without intervention. In 
patients with persistent air leaks despite pleural drainage, pleurod-
esis, blood patches and bronchoscopic fibrin injections may need to 
be performed. In general, for tumors abutting the heart or phrenic 
nerve or diaphragm, displacement of the tumor by creation of an 
artificial pneumothorax may need to be performed to prevent ther-
mal injury to the adjacent structure. Ablating near hilar blood ves-
sels, aorta and its branches and superior vena cava is a safety issue 
related to direct puncture. Thermal injury to these large vessels has 
not been identified in animal or human studies due to the thermal 
sinks associated with the flow in these large vessels. Consequently, 
central, mediastinal or hilar lesions carry greater risk of damage and 
treatment-related complications, and it is commonly accepted that 
lesions within 1 cm of a major vessel or bronchus are less optimal 
candidates for RFA therapy and in these instances combination 
therapy with radiation is likely to be more efficacious. Inflammation-
related complications – specifically interstitial pneumonia and asep-
tic pleuritis – have been reported at a rate of 1.2%; the risk factors 
for these events have been shown to be: previous XRT therapy and 
tumor size larger than 4 cm. Pre and post treatment steroids may 
reduce the pneumonitis. Routine administration of antibiotics is not 
performed, but may be indicated in immunocompromised patients 
or patients with a history of recent or recurring pulmonary infec-
tions. 

9. Nakamura T, Matsumine A, Yamakado K, et al. Lung radiofre-
quency ablation in patients with pulmonary metastases from 
musculoskeletal sarcomas [corrected]. Cancer 2009;115:3774-81. 

10. Hiraki T, Gobara H, Mimura H, et al. Does tumor type affect local 
control by radiofrequency ablation in the lungs? Eur J Radiol 
2009. [Epub ahead of print]. 

11. de Baère T, Palussière J, Aupérin A, et al. Midterm local efficacy 
and survival after radiofrequency ablation of lung tumors with 
minimum follow-up of 1 year: prospective evaluation. Radiology 
2006;240:587-96. 

12. Ambrogi MC, Fanucchi O, Lencioni R, Cioni R, Mussi A. Pulmonary 
radiofrequency ablation in a single lung patient. Thorax 
2006;61:828-9. 

13. Iguchi T, Hiraki T, Gobara H et al. Percutaneous radiofrequency 
ablation of lung tumors close to the heart or aorta: Evaluation of 
safety and effectiveness. J Vasc Interv Radiol 2007;18:733–40. 

1401.2
Ablation of lung cancer
J. Palussière, E. Descat;
Radiology, Institut Bergonié, Bordeaux, France.

Learning Objectives
1. To describe techniques and devices used in lung ablation
2. To discuss the results of lung ablation
3. To understand the role of ablation with respect to surgical and 

medical treatments
Radiofrequency (RF) ablation is a technique of thermotherapy which 
emerged over the last 15 years in the field of oncology. RF directed 
toward a specific tumor mass is known to be very effective (over 
90%) for treating tumors less than 2.5 cm. RF is used for patients with 
early-stage lung cancers (stage IA) who are not surgical candidates. 
Anatomical surgical resection remains the current standard of care 
for patients with localised disease and is the best opportunity for 
long-term survival. Therefore, only few patients are suitable for sur-
gical resection owing to comorbid medical conditions and advanced 
stage of the disease. 
On the other hand, with improvements in systemic therapy, increas-
ing interest in the use of local therapy for metastases has arisen. 
Eradication of residual metastases via local therapies has a sense 
in patients with stabilized disease. Nonsurgical alternative like RF 
has become popular because it is less invasive than surgery and 
has demonstrated great efficiency and fast recovery. As spirometric 
changes in metastasectomy depend on the total volume resected 
and functional loss after three or more non-anatomical resections 
may be comparable to that occurring after a lobectomy, paren-
chyma sparing in tumors that will need multiple resections should 
always be considered. The effects of lung RFA on quality of life, in 
particular dyspnea and pain, are now documented with a low pro-
cedural morbidity. There is no association with a loss of pulmonary 
function after RFA. Moreover, first results show that the outcomes 
of RF ablation for lung metastases are promising and may achieve 
long term survival supporting its use in the oncosurgical manage-
ment of these metastases. Pneumothorax is the main complication 
of this procedure and can be problematic in patients with compro-
mised pulmonary function. Preventive measures include planning 
electrode route to avoid bullae, chest tube placement. 
Nevertheless, prospective randomized trials to compare RF with sur-
gery are difficult to achieve, and prospective studies are needed to 
better evaluate the technique.
References
1. Chua TC, Sarkar A, Saxena A, Glenn D, Zhao J, Morris DL. Long-

term outcome of image-guided percutaneous radiofrequency 
ablation of lung metastases: an open-labeled prospective trial of 
148 patients. Ann Oncol. 2010 Mar 24.
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and then the ablation area will not increase anymore in size [1]. In 
the vast majority, this zone will start to shrink slightly as early as 2 
to 3 weeks after ablation representing a tissue repairing process [3]. 
Cavitation of the ablation zone has been reported to occur in up to 
31% of RFA and as more common when ablation was in contact with 
a segmental bronchus [4]. Such cavitation is reported in 43% [CI95%: 
35 of 82) of MWA ablation and associated with fatal delayed major 
haemorrhage [5]. Two cavitations in our experience of more than 300 
ablations were linked with aspergilosis. CT follow-up relies on mor-
phology, with an ablation volume that does not increase in size on 
subsequent imaging considered a complete ablation. Drawbacks are 
late discovery of incomplete treatment 4 to 12 months (7.66 ±2.77) 
after ablation. PET-CT appears promising to provide early evaluation 
of treatment response. Timing of PET after ablation is a key factor 
because G6PD uptake is increased 1 to 3 weeks after ablation. In our 
experience (RSNA 2009) of 28 patients with 46 lung tumors treat-
ed with RFA, FDG-PET/CT at 3 months was truly positive in 4 cases, 
false positive in 1 case and truly negative in 41 cases. FDG uptake in 
inflammatory mediastinal lymph nodes was observed in 15, 21 and 
15% of the patients at 24 h, 1 month and 3 months, respectively. 
FDG uptake at RFA puncture was observed in 19, 11 and 15% of the 
patients at 24 h, 1 month and 3 months, respectively. 
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quency ablation of lung tumors with a minimum follow-up of 1 
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Disclosure
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Special Session
Acute aortic syndrome

1402.1
Patient selection, imaging and technique
F. Fanelli;
Department of Radiological Sciences, Interventional Radiology Unit, 
Rome, Italy.

Learning Objectives
1. Get familiar with imaging strategies, especially if a CTA is always 

necessary
2. Learn when to say no
3. Get familiar when to use a bifurcated and when to use an aorto-

uni stentgraft for ruptured abdominal aneurysms
Acute aortic syndrome (AAS) includes a heterogeneous group of 
patients with different life-threatening conditions: aortic dissection 
(AD), intramural hematoma (IMH), penetrating atherosclerotic ulcer 
(PAU). 
The patho-physiological mechanisms that precipitate the appear-
ance of each of AAS different entities are different. In some patients, 
IH (IMH) may evolve into an AD, many cases of aortic ulcers may be 
accompanied by some degree of intramural hemorrhage and occa-
sionally PAU may act as a tear responsible for an aortic dissection. 
Moreover, any of the different ASS pathologies may progress to an 
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1401.4
Imaging follow-up: what is different
T. De Baère;
Dept. of Interventional Radiology, Institut Gustave Roussy, Villejuif, 
France.

Learning Objectives
1. To describe state-of-the-art techniques for imaging follow-up  
2. To discuss follow-up protocols  
3. To understand criteria for assessing tumour response
CT images immediately following RFA show the lung tumor sur-
rounded by ground glass opacity, which enlarges the diameter of 
the hyperattenuating tumor [1, 2]. Pathologically, the central dense 
opacity corresponds to destructive tissue while the ground glass 
opacity corresponds to tissue with some degree of injuries, which is 
representing a zone of ongoing necrosis [3]. At CT, a well demarcated 
zone of ablation is seen as early as 24 and 48 hours post-treatment, 
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PENETRATING ATHEROSCLEROTIC ULCER: Deep ulceration of athero-
sclerotic aortic plaques can lead to IMH, aortic dissection, or perfo-
ration. In association with IMH, limited series have reported seeing 
PAU almost exclusively in patients with type B IMH. Symptomatic 
PAU with signs of deep erosion is prone to rupture. 
Different non-invasive imaging modalities: plain X-ray radiography, 
multidetector CT-Angiography (MDCTA), MR-angiography (MRA), 
conventional digital subtraction angiography (DSA) and transesoph-
ageal echocardiography (TEE) are nowadays available for the evalua-
tion of the acute aortic disease. 
At the level of the thoracic aorta, even a plain X-ray examination 
permits to evaluate abnormal findings in 88% of cases: widened 
mediastinum, abnormal aortic knob contour, tracheal or esophageal 
deviation, ring sign with displacement of the aortic margin >5 cm 
beyond the calcified aortic intima. 
An initial non-contrast MDCT scan should be performed to rule out 
intramural hematoma because intravenous contrast may obscure 
this diagnosis as a consequence of uniform opacification of luminal 
structures. Intramural hematoma may appear as a localized thicken-
ing of the aortic wall with internal displacement of intimal calcifica-
tions. 
MDCT enables clear visualization of the aortic wall to assess the pres-
ence of an inflammatory aortic aneurysm. Additionally, it facilitates 
the accurate detection of aneurysm rupture or contained leakage. 
In patients with suspected acute aortic dissection, contrast-
enhanced MDCT scanning of both the chest and abdomen should 
be performed because it is particularly useful in detecting intimal 
flap, the extent of aortic dissection, branch vessel involvement, pat-
ency of true and false lumens, potential pericardial effusion, and 
even the patency of the coronary arteries. 
Recently, the combination of morphological and metabolic informa-
tion provided by PET/CT imaging seems to be helpful in identifying 
patients with AAS with an increased risk for disease progression. 
Dynamic contrast-enhanced MRA (CE-MRA) is widely used because 
it gives imaging of the aorta similar to conventional invasive angiog-
raphy. It uses the T1 shortening effects of gadolinium-based contrast 
agent so that the blood appears bright regardless of flow patterns or 
velocity. 
Most commonly post-processing 3D images involves the use of an 
MIP algorithm. 
MRA with axial images, acquired with “black-blood” sequences, 
allows a better evaluation of the aortic wall and of any dissection, 
ulcer or thrombus accumulation. This sequence takes advantage of 
the lack of signal from blood flowing perpendicular to the imaging 
plane. For a complete depiction of intra-luminal or mural abnormal-
ity, black-blood technique is preferred because it provides better 
suppression of the signal from the flowing blood. 
Phase-contrast imaging is a unique MR imaging technique that mea-
sures blood flow and can be used to evaluate physiologic properties 
of the blood flow. 
Two scans are acquired, flow-sensitive scan and flow compensated 
reference scan, which are automatically subtracted from each other. 
By knowing the cross-sectional areas of a vessel, blood flow volume 
and velocity can be calculated quantitatively. 
TEE is a semi-invasive procedure that provides optimal imaging of 
the aorta. It can be performed quickly, at bedside and without using 
contrast agents, allowing accurate measurements of different aor-
tic segments. It is an important determinant for diagnosis, manage-
ment and follow-up. 
The use of multiplane probes permit a reduction of the classical 
blind zone caused by the trachea at the junction of the ascending 
aorta and of the proximal part of the arch. 
Colour Doppler enhances detection of the entry tear and can reveal 
the presence of additional multiple small communications between 
the true and false lumens. 
Intravenous infusion of a contrast agent can enhance the perfor-
mance of TEE to detect small re-entry tears. 

aortic rupture that will be contained or not. 
Several risk factors (Tab.1) can be present in patients affected by 
AAS. 

Increasing age 

Chronic hypertension 

Atherosclerosis 

Collagen vascular disorders 

Blunt thoracic trauma 

Previous aortic valve surgery 

Tab.1: Risk factors of acute aortic syndrome. 

The most common risk condition for an aortic dissection is hyper-
tension, with chronic exposure of the aorta to high pressures lead-
ing to intimal thickening, fibrosis, calcification, and extracellular 
fatty acid deposition; extracellular matrix may undergo accelerated 
degradation, apoptosis, and elastolysis with eventual intimal disrup-
tion, most often at the plaques edges. 
Genetic conditions such as Marfan’s syndrome, vascular Ehlers-
Danlos syndrome, annuloaortic ectasia, bicuspid aortic valve, and 
familial aortic dissection can also cause acute aortic syndrome. 
AAS is characterized by a typical “aortic pain” variously described as 
severe, ripping and migratory that may radiate anteriorly to the neck 
if the ascending aorta is involved, or posteriorly to the scapula when 
the descending aorta is involved. 
The existence of a murmur of aortic regurgitation and pulse differ-
entials may be used as additional diagnostic clues of AAS. 
Rapid recognition of these progressive acute aortic lesions asso-
ciated with pain is of paramount importance. A severely intense, 
acute, ripping, pulsating and migratory chest pain suggests that the 
patient may have an AAS. 
Contrary to the gradual increasing intensity of dull cardiac pain, AAS 
has an abrupt onset that often registers a maximal intensity. 
Aortic pain may be confused with acute coronary syndrome pain. 
Laboratory tests, electrocardiographic abnormalities and chest X-ray 
examination may surely help to differentiate them. 
The acute rise in plasma concentration of D-dimer and the absence 
of electrocardiographic changes favor the presence of AAS. Instead, 
the increase of myocardial enzymes and the existence of electrocar-
diographic changes are indicative of an acute coronary syndrome. 
It is also worth mentioning that acute coronary syndromes may be 
associated with or result from AAS. 
Plasma D-dimers, a degradation product of cross-linked fibrin, are a 
useful complementary tool to the current diagnostic investigation 
of patients with suspected AAS. Measurements of D-dimers corre-
late significantly with the extension of the disease and are higher in 
patients with classic dissection than in those with intramural hema-
toma. 
AORTIC DISSECTION: Acute aortic dissection is characterized by 
the rapid development of an intimal flap separating true and false 
lumens. AD can spread from the intimal tear in an antegrade or ret-
rograde fashion, often involving side branches and causing malper-
fusion, tamponade, or vascular regurgitation. 
According to the site of the primary entry tear, AD can be divided 
into type A if the ascending aorta is involved and type B if only the 
descending aorta is compromised. 
INTRAMURAL HEMATOMA: This condition is considered a precursor 
of AD, originating from ruptured vasa vasorum in medial wall layers 
and resulting in an aortic wall infarct that may provoke a secondary 
tear with classic dissection. It is frequently located in the descending 
aorta and associated with hypertension. Although clinical manifes-
tations of IMH resemble a dissection, IMH tends mostly to be a seg-
mental process; therefore, radiating pain to head or leg is uncom-
mon. 
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challenging patients are increasingly being triaged to thoracic 
endovascular aortic repair (TEVAR) as a less-invasive interventional 
option, particularly for those deemed at high risk for conventional 
open surgical repair. As experience with TEVAR for management of 
acute and chronic type B aortic dissection has accumulated over 
the last few years, the contemporary results of stent-graft therapy 
in these two groups have been reasonably defined. Thus, based on 
the recent world-wide contribution of reports to the medical litera-
ture, the outcomes we can currently expect from TEVAR in these two 
groups is more predictable. 
In the setting of acute type B dissection, most of the published expe-
rience focuses on the application of TEVAR to manage patients with 
complicated presentations. Individual series from single or multiple 
institutions, as well as summary studies from the literature detail an 
in-hospital mortality of in the range of 9 to 12%. Other individual 
studies from the last year have observed as low as 2%. Additionally, 
the range of technical success (successful coverage of the primary 
entry tear) was high from 94 to 100%. Paraplegia or temporary para-
paresis was a procedural complication in 0 to 9% of patients. One-
year survival ranged from 74 to 85%, with only a modest deteriora-
tion at two and five years. At one year, most reports detail partial or 
complete thrombosis of the false lumen in the thoracic aortic seg-
ment in 78 to 85%. During follow-up, the frequency of aortic rupture 
was 1% and the need for re-intervention ranged from 4 to 10%. A 
report from the International Registry of Aortic Dissection (IRAD) 
compared the results of open (n=59) and endograft repair (n=66) for 
the treatment of complicated acute type B dissection and conclud-
ed that after propensity and multivariable adjustment, open surgical 
repair was associated with an independent increased risk of in-hos-
pital mortality (odds ratio 3.42, P=0.05). 
In terms of endograft treatment of chronic type B dissection with 
false lumen aneurismal enlargement, peri-operative results are 
generally excellent with a very low frequency of procedural deaths, 
strokes, or spinal cord complications. The 5-year survival rates have 
ranged between 70 and 80%. Despite these results, TEVAR applica-
tion in chronic dissection remains controversial, with some inves-
tigators characterizing its use for this indication as futile. Indeed, 
although the early results are quite good, the need for re-interven-
tion is greater than that required following open repair. This is often 
secondary to the development of downstream aortic dilation below 
the endograft. In the setting of uncomplicated chronic type B dis-
section without an associated aneurysm, the INSTEAD trial found a 
2-year cumulated survival rate of 89% with TEVAR (n=72) compared 
with 95% with optimal medical therapy alone (n=68) (P=0.15). In the 
TEVAR group, there was a 2.9% frequency of paraplegia/paraparesis 
(compared with 1.6% in the medical therapy group) and a 1.5% rate 
of stroke related to the procedure. In 24% of cases, the left subcla-
vian artery was intentionally covered by the graft. In 3% of these, the 
subclavian artery was surgically revascularized. Follow-up imaging 
showed aortic remodeling with true lumen enlargement and tho-
racic false lumen thrombosis in 91% after TEVAR versus 19% in those 
who received medical therapy (P less than 0.001). In this study, cross-
over to TEVAR from the medical group occurred in 16% of patients. 
In this group, there were no deaths related to the procedure.
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There is a growing body of evidence to support endovascular ther-
apy of AAS. Several studies report a success rate of 96 to 100% for 
stent-graft implantation. Mortality rates are also impressive ranging 
from 0 to 16.7% at 30-days. 
Several studies have attempted to compare endovascular therapy 
with surgery. Twelve patients with sub-acute type B dissection when 
compared with 12 matched controls undergoing surgery found no 
morbidity or mortality in the endovascular group in contrast with 
33% mortality and 42% morbidity in the surgical group, both statis-
tically significant. Another study of 54 patients with thoracic aneu-
rysms, type B dissections, and traumatic ruptures managed with 
stent-graft (26 patients) and with surgery (28 patients) found the 
immediate outcome to be better in the endovascular group. These 
patients had lower rates of mortality (3.8 vs 17.8%), paraplegia (0 vs 
3.6%), renal failure (3.8 vs 14.3%), and ventilation requirements (7.7 
vs 28.6%). 
Despite these impressive results, some limitations are correlated 
with the endovascular therapy that above all requires a favourable 
anatomy because arterial damages may result at the access site for 
the use of large devices and because it may be complicated by distal 
embolization and endoleaks (11%). 
AAS merits great awareness that will encourage the development of 
effective and efficient diagnostic and treatment pathways for a num-
ber of related aortic conditions.
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1402.2
Results in acute and chronic type B dissections
M.D. Dake;
Falk Cardiovascular Research Center, Stanford University School of 
Medicine, Stanford, CA, United States of America.

Learning Objectives
1. Get familiar when to intervene
2. Learn about technical strategies: when to stent the entry zone, 

when to perform extensive stenting
3. Get familiar with the current literature
The onset of type B aortic dissection is typically dramatic and 
although the majority of patients are successfully treated conserva-
tively with anti-impulse and anti-hypertensive medications, about 
20% of new cases will experience immediate or subsequent com-
plications that require an intervention. Severe acute complications 
include aortic rupture, impending rupture, branch vessel ischemia, 
and extension of the dissection. Subsequently, these catastrophic 
complications occur less frequently in the chronic state; however, in 
20 to 40% of patients with uncomplicated type B aortic dissection 
initially managed medically aneurismal degeneration of the false 
lumen is observed within the first 2 to 4 years of follow-up. These 
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Procedure:
As a result of the release of increasingly sophisticated arterial clo-
sure devices, we now perform the majority of endograft insertion 
procedures using percutaneous access rather than conventional 
surgical femoral arteriotomy. Otherwise, the procedure is similar to 
endograft insertion for other pathologies of the thoracic aorta. The 
procedural time is short and the operation confers very little in terms 
of additional morbidity to these severely ill patients. Patients are fol-
lowed up by CT according to a standard protocol. 
Outcomes:
Although TEVR seems to have become the gold standard for TAI, 
there are relatively limited data regarding outcomes. However, the 
procedural mortality is less than 10% throughout and the reported 
risk of paraplegia is negligible. Clearly, these outcomes are much 
improved compared with surgery. 
One drawback concerns the relative unsuitability of devices avail-
able for the patients who sustain TAI. TAI occurs in a relatively young 
population with narrower aortas and more angulated aortic arches 
than older patients. Few of the devices currently available conform 
very well to angulated arches. Several reports exist of endografts 
“sitting up” in the arch resulting in endograft collapse and pseudo-
coarctation. To combat this problem, newer designs of endograft 
more suited to young patients are now being released. 
Summary:
Current outcome data support endovascular repair for the treatment 
of TAI. Further modifications in device design and the use of percu-
taneous access should further improve the outcomes.
Disclosure
Consultant for Medtronic and W. Cook

1402.4
Complications of endografting: prevention and management
H. Rousseau1, V. Chabbert1, B. Marcheix2;
1Dept. of Radiology, CHU Rangueil, Toulouse, France, 
2Cardiovascular Surgery, CHU Rangueil, Toulouse, France.

Learning Objectives
1. Learn about the influence of location (angio suite vs operating 

room) and operator (surgeon vs interventionalist vs team)
2. Get familiar when to convert to open surgery 
3. Get familiar with personal tips and tricks
Endovascular treatment for aortic disease has emerged as an alter-
native mode of treatment that is particularly attractive for patients 
with severe comorbidities who would not be ideal candidates for 
open surgery. Although endoluminal interventions are minimally 
invasive, they are associated with complications, as are all surgical 
methods. The aim of this paper is to give an overview on thoracic 
aortic stent-graft complications with focus on failure modes and 
potential improvements. 
Procedure-Related Problems 
Successful thoracic aneurysm repair could be attained today in 98% 
to 100% of cases. Adverse events will occur after stent-graft place-
ment in a minority of cases, and many of these complications can be 
diagnosed and managed with minimally invasive techniques. 
Access Vessel Issues 
Access related issues comprise a major reason for failure or conver-
sion to open repair and can contribute to a significant amount of 
morbidity and mortality. Iliac artery trauma may occur when a stent-
graft is forced through a small or tortuous iliac artery. Vascular trau-
ma is especially likely in cases involving small, heavily or circumfer-
entially calcified iliac arteries. Most iliac artery traumas may be treat-
ed with stents or stent-grafts, although surgical endarterectomy or 
bypass may also be required. Preoperative imaging is paramount to 
the success of endovascular procedures. Occasionally, challenging 
iliac or femoral anatomy may preclude access through these ves-
sels and may need to gain direct access through the aorta or via the 
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1402.3
Aortic trauma
R.A. Morgan;
Radiology, St. George’s Hospital, London, United Kingdom.

Learning Objectives
1. Learn about when to to do endovascular repair and when open 

surgery
2. Learn about the differences of treating a traumatic injury com-

pared to an aneurysm
3. Learn how to evaluate the safety of overstenting the left subcla-

vian artery for arch lesions
Traumatic aortic injury (TAI) is the second commonest cause of death 
in patients after blunt injury. 15-30% of deaths from blunt trauma 
have aortic transection at post mortem. The surgical approach to 
treatment has changed considerably in the last decade. Whereas 
previously it was thought that emergency repair was mandato-
ry because of the belief that there was a high risk of early rupture, 
recent data suggest that the rupture risk in stable patients is only 
10%. 
In the last decade, due to its low complication rate, TEVR has in most 
centers superseded surgery for TAI. Many patients with TAI are now 
managed by endovascular endograft insertion instead of open sur-
gical aortic repair, with obvious potential advantages in mortality 
and morbidity. 
Imaging:
The standard imaging method is CT angiography. The aorta should 
be imaged throughout its length and the scan coverage should 
include the access arteries, i.e. the iliac and femoral arteries. In the 
majority of cases, the traumatic lesion is a short focal tear of the 
proximal descending aorta just distal to the left subclavian artery. 
The images should be assessed for adequate landing zones for an 
endograft proximal and distal to the lesion. As the lesion is usually 
very close to the left subclavian artery, it may often be necessary to 
cover the left subclavian artery to achieve an adequate seal between 
the endograft and the aortic wall. In view of recent evidence for an 
increased risk of paraplegia and stroke as a result of covering the left 
subclavian artery without bypass (admittedly not in patients with 
aortic trauma of thoracic aortic aneurysms), many interventionalists 
now prefer to perform left subclavian to left carotid artery bypass 
before endograft insertion (if this is feasible in terms of patient sta-
tus at the time of the planned intervention). 
Device Selection:
As the lesion is usually focal, only a single 10 cm short device is gen-
erally necessary. The diameter of the device should be oversized by 
10-20% to ensure an adequate seal. 
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ization as well as after discharge and during mid-term follow-up. 
Recently, many authors reported the late formation of new intimal 
tear resulting in pseudoaneurysm or dissection at the margin of 
the stent-graft. Many articles suggested that the causes of intimal 
tears were mechanical injury secondary to sharp stent tip, inflexibil-
ity of the stent-graft and the pulsatile forces in the aorta normally 
at curved portion of aorta where stent-graft and intima meet at an 
angle. If found, additional stent-graft placement must be performed 
for the management of these patients. To avoid these complications, 
many authors suggest covering longer portions of the descending 
aorta until it fits the parallel portion of the aortic wall or intima and 
the development of stent-grafts with smoother edges and more 
flexible bodies. 
Mortality 
Mortality is the most important criterion in appraising the results of 
TAA treatment. Conventional intervention carries a mortality rate 
that ranges between 3 and 26%, up to 75% for emergency repair. 
In a recent meta-analysis of thoracic stent grafts (Walsh S et al. JVS 
2008), the thirty-day mortality was 5.57% in elective situation versus 
16% in emergency. 
Post Implantation Syndrome 
The incidence of transient post-implantation syndrome (fever, leu-
kocytosis and elevated C-reactive protein) is known to be 20 to 60%. 
The syndrome is suggested to be a nonspecific systemic inflamma-
tory reaction rather than a true infection. Patients usually recover 
with conservative treatments in 2 to 10 days. 
Pleural effusion and platelet count drop are frequent but mysterious 
complications of stent-graft in aortic dissection. It could originate 
from foreign body irritation to the adjacent pleura. It usually resolves 
spontaneously within 3 months after the intervention. The platelet 
count drop is observed in 1/3 of cases 1 to 3 days after stent-graft 
insertion. It returned to initial base line values in 5 to 10 days with-
out transfusion or any other treatment. Because all cases of platelet 
count drop occurred in patients whose former patent false lumen 
had been obliterated by thrombus formation, consumptive coagul-
opathy is suggested to be the cause of this transient complication. 
Paraplegia and Cerebrovascular Accidents 
Although no randomized trials have been conducted comparing 
stent-graft placement with surgery for thoracic aortic disease, para-
plegia seems less likely with stent-graft placement than with sur-
gery. 
Paraplegia is crucially influenced by the duration of aortic clamping 
in the open thoracic aortic operation. Despite many improvements 
in the technique, the rates of paralysis in conventional open surgery 
range from 1.5 to 19% in high-volume centers. Absence of thora-
cotomy and cross-clamping of the aorta are the main advantages 
of endovascular repair. However, since a large number of intercos-
tal arteries are acutely occluded, especially when long stent-grafts 
are implanted, paralysis can still occur. In the largest meta-analysis 
of endovascular TAA repairs reported, the rate of paraplegia is 5.4% 
(Walsh S et al. JVS 2008). This complication seems to be significant-
ly more frequent in patients undergoing concurrent AAA repair 
or who had undergone AAA repair earlier. Successful treatment of 
stent-graft–induced paralysis with drainage of cerebrospinal fluid 
has been reported. The neurological complications are less frequent 
in case of dissection (0.8% of paraplegia and 1.9% of stroke in the 
meta-analysis of H. Eggebrecht et al., Eur Heart J 2006) 
Strokes are caused by the manipulation of wires and catheters in 
an atherosclerotic aortic arch. The incidence of this complication is 
actually now lower with the new endografts. To keep the embolic 
risk low, the tip of the delivery system should be as short and flex-
ible as possible, no manipulation on artificial aortic valves should 
be done where clots could be present and good anticoagulation is 
mandatory. 
Conclusion 
Stent-graft placement is a safe, minimally-invasive, and effective 
treatment for thoracic aortic aneurysms and dissection. Whereas 

carotid or subclavian artery. 
Stent-Graft Misplacement 
Stent-graft misplacement may occur when: (a) the blood pressure 
is too high during deployment or balloon dilation of the stent-graft 
and caused a “wind sock” effect, particularly when proximal fixation 
is at or near the aortic arch. To avoid this problem, blood pressure 
must be lowered with vasodilator or beta-blocker drugs, or (b) the 
stent-graft is positioned across an angulated arterial segment, which 
may cause the introducer sheath to kink. Stent-graft misplacement 
can be prevented by using a more flexible stent-graft and by cover-
ing a longer segment in an angulated anatomic structure. Whenever 
insufficient lesion coverage results from stent-graft misplacement, a 
stent-graft extension should be put in place to adequately cover the 
landing zone. Accidental coverage of a branch vessel with the stent-
graft is more difficult to manage. However, treatment may consist of 
positioning a bare stent so that it protrudes from within the origin 
of the covered vessel, thereby displacing the covering stent-graft 
membrane and restoring blood flow to the branch vessel. 
Aortic Perforation 
Aortic perforation may occur during stent-graft insertion and is 
easily recognized as a rapidly enlarging hematoma or hemotho-
rax. Rapid covering of the perforation with a stent-graft is the first 
treatment option. Aortic perforation may also occur after stent-graft 
insertion due to erosion of the aortic wall by stent-graft struts. These 
perforations may be asymptomatic or may lead to aortic rupture or 
fistula formation. 
Endoleaks 
Type 1 endoleaks result from incomplete sealing of the stent-graft 
at the proximal or distal attachment site. They occur more frequently 
when: (a) the stent-graft landing zones are short, irregular, or ulcer-
ated, (b) a suboptimal stent-graft diameter has been selected, or (c) 
the stent-graft is positioned across an angulated neck or in a nar-
row aortic arch and does not conform to the curved aortic contour. 
To maximize the neck length, we can use the distance between the 
origins of the left common carotid artery and left subclavian artery, 
occluding the LSA when necessary. In our experience, overstenting 
the left subclavian artery has not led so far to any particular com-
plications. However, prior to doing so, we make sure that there is no 
right vertebral artery stenosis or absent vertebral collateral pathway. 
Secondary to obstruction of the LSA, if there is reduced perfusion of 
the left arm, surgical bypass can be performed electively in a second 
procedure. Type 2 endoleaks result from persistent circulation in 
the aneurysm from a tributary to the aortic lumen excluded by the 
stent-graft. These endoleaks are less common in the region of the 
thoracic aorta than in the abdominal aortic region. In case of aortic 
diameter increase, selective embolisation by the collaterals or injec-
tion of thrombin by a direct puncture of the aorta can be proposed. 
Type 3 endoleaks arise from a defect of the stent-graft membrane 
itself or from the separation of components in modular stent-grafts. 
These endoleaks often result from stent-graft disconnection, which 
is more likely to occur when multiple stent-grafts with short over-
lapping areas are used. Type 1 and type 3 endoleaks may be treated 
with insertion of another stent-graft. 
Retrograde Dissection 
The most alarming complication is the retrograde type A dissection 
after implantation of the stent-graft. Bare springs of the stent-graft 
could perforate the medial layer of the aortic wall during the implanta-
tion in a very kinked arch but cases of secondary dissection were also 
described with other devices. For these reasons, some prefer not to 
use stent-grafts that are too rigid or with bare-springs. Also, balloon-
ing for stent-graft apposition is one of the possible etiologic factors 
of intimal tear. In a recent European Registry on EVAR Complications, 
it was demonstrated that incidence of retrograde dissection was 
low (1.33%) and was associated with significant mortality (42%) (H. 
Eggebrecht et al., Circulation, 2009). Patients undergoing TEVAR for 
(acute) type B dissection appeared to be most prone for the occur-
rence of this complication which occurred during the index hospital-
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ment in a significant number of patients. 
An adequate CT examination of chest, abdomen and pelvis should 
include intravenous contrast injected at a rate of at least 3 - 5 ml per 
minute. Imaging should be performed in late arterial and delayed 
phase. Some authors give an additional contrast injection (perhaps 
30 cc) intravenously 10 to 15 minutes prior to the scan – usually as 
the patient is being moved onto the examination table. This allows 
an additional assessment to be made of the renal pelvis. In addi-
tion to detecting solid organ and bowel injury, the radiologist must 
be aware of the classic pattern of active extravasation. The finding 
of contrast agents that have escaped from injured arteries, veins 
or the urinary tract should be noted. A contrast jet or focal area of 
density within a haematoma, the appearance of which changed on 
the delayed scan, indicates significant bleeding and potentially life-
saving surgical or endovascular repair should be expedited. Other 
important findings also include lack of enhancement (suggesting 
vascular occlusion, transection or spasm), pseudoaneurysm, intimal 
flap and vessel irregularity. 
The early use multidetector CT in trauma protocols increases the 
potential for diagnosis of acute and active haemorrhage after an 
injury. Patients can then be triaged for potentially lifesaving surgery 
or endovascular repair. The use of volume rendering and other CT 
reconstruction techniques can very accurately localise the injured 
vessel or organ and provide crucial and timely additional informa-
tion for the surgeon or interventional radiologist allowing a much 
focused trauma intervention.

1403.2
Pelvic traumatic haemorrhage: when and how to intervene
J. Urbano;
Interventional Radiology, Fundación Jiménez Díaz, Madrid, Spain.

Learning Objectives
1. Indications for embolization in pelvic trauma  
2. Technique including catheters and embolic agents  
3. Results and complications
Introduction
According to the WHO, there are 10 million injuries and 300,000 
deaths per year worldwide in traffic accidents. Trauma is the leading 
source of death under 45 years in developed countries. When the 
patient arrives into emergency room and during the initial resusci-
tation maneuvers, a first diagnostic survey must be done with plain 
film and US FAST protocol to identify those major injuries that may 
require a lifesaving emergent surgical intervention. This hemody-
namically unstable patient has no time to lose and no more imaging 
work up is necessary before a stabilization surgery. Interventional 
radiology rarely has a primary role in the initial management of 
these patients. When patients are hemodynamically stable, we have 
the possibility of carefully examine the number, location and extent 
of all injured organs and structures in order to determine the treat-
ment priority. CTMD is undoubtedly the second diagnostic survey 
for those hemodynamically stable trauma victims. A whole body CT 
is actually the choice and provides a rapid and complete assessment 
of those areas affected in the polytrauma setting. For injuries, detec-
tion CTMD has a higher sensitivity and specificity than the physical 
and clinical examinations. A CT protocol with and without intrave-
nous contrast, multiphase acquisitions and multiplanar and volume 
reconstructions are mandatory. CT angiography should be part of 
the protocol. 
After thoracic trauma, tamponade and abdominal hemorrhage, pel-
vic fracture is the third priority in the management of polytrauma 
patients. The presence of pelvic trauma adds significant morbidity 
and mortality and isolated pelvic fractures are also a major problem. 
Pelvic ring fractures with major ligaments disruptions (APC II, LC II, 
vertical shear) or acetabular fractures involving the anterior column 
trigger major bleeding and require blood transfusions. Uncontrolled 

the main limitation of surgery is the presence of comorbid condi-
tions, the main limitation of stent-graft treatment is anatomic suit-
ability. In selected patients, short-term morbidity and mortality from 
endovascular treatment compare favorably with those from surgery. 
Although the long-term durability of stent-grafts is still a concern, 
stent-graft treatment is already the best option in a large number of 
patients with descending thoracic aortic diseases. There is no doubt 
that the technology will continue to improve; however, we still need 
to be cautious. 

Special Session
IR in trauma patients

1403.1
Patient selection according to imaging findings and clinical 
status
P.K. Ellis;
Department of Radiology, Royal Victoria Hospital, Belfast, United 
Kingdom.

Learning Objectives
1. To review how to optimize the logistics upon patient admission
2. To review the results of CTA in trauma and its place in patient tri-

age and management
3. To present one or two different algorithm in trauma patients
When managing significant trauma, it is important that the appro-
priate team members and facilities are available for the patient. As 
trauma often occurs in unsocial hours, it is all too often the case that 
such patients are managed by junior medical staff. The trauma team 
should comprise of experienced surgeons, nurses, anaesthetists and 
radiologists (both diagnostic and interventional). It is likely that the 
required staffing levels which produce this coverage will only exist in 
larger centres. The longer distances that patients may have to travel 
from a trauma event are more than compensated for by the better 
outcomes achieved by appropriately staffed and equipped facilities. 
It is the role of the trauma team to collate the available information 
then use an agreed plan for resuscitation, investigation and inter-
vention. The investigation and intervention will very often include 
radiologists who must be available in a timely fashion. 
Plain film examinations are becoming increasingly irrelevant in the 
setting of severe trauma. Supine chest radiographs can miss signif-
icant injuries such as mediastinal trauma, pneumothorax and peri-
cardial injury. Lateral cervical spine X-rays are frequently unreliable, 
particularly at the cervico-thoracic junction. They will often require 
CT assessment in any event. Pelvic X-rays are useful for diagnosing 
pelvic fractures; however, the assessment of these injuries for treat-
ment will often acquire a CT scan. 
Ultrasound examination (FAST) can be useful for the identification of 
free fluid and, on occasions, solid organ injury. It has the advantage 
of being readily available and portable. It has the disadvantage of 
being of little value in thoracic injury, the retroperitoneum or pelvis. 
It also does not usually identify active arterial extravasation. 
CT is the mainstay of trauma investigation. The position of a CT scan-
ner relative to the resuscitation area is important and ideally the CT 
scanner should be located either within the accident and emergen-
cy department or adjacent to it. Polytrauma patients should not be 
taken to a hospital where the CT scanner is remote from the acci-
dent and emergency department or perhaps in another building. 
This adds risk for the patient and discourages clinicians from the use 
of CT in trauma evaluation. There is much debate as to how stable a 
patient needs to be before investigation with CT. Ready availability 
of a CT scanner, radiographers and radiologists should encourage 
utilisation of CT as much as possible even if the patient has border-
line stability. A timely, appropriately performed CT scan can direct 
intervention and it has been shown that CT will change manage-
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cal ligation of proximal Internal Iliac artery is run out due to its poor 
results. If we make a proximal truncal occlusion, we will preclude 
further interventions and persistent pelvic bleeding will be possible 
through collaterals. 
The choice of embolic agent and technique depends on the site and 
type of injury, clinical scenario, available options and personal expe-
rience. To choose the embolic agent, we will consider the bleed-
ing severity and if it is focal or diffuse, proximal or distal. We will 
also consider if there is a venous hemorrhage associated. The pel-
vis is quite resistant to ischemia so we will be able to perform more 
aggressive embolizations than in other organs or territories. Gelatin 
sponge is the most popular embolic agent; it is cheap and easily 
available although it may fail due to reabsorption and vessel reca-
nalization mainly in the presence of coagulopathy. It is an appropri-
ate embolic material when the bleeding point is located at a distal 
branch inaccessible to the microcatheter. Coils and microcoils are 
appropriate for focal bleeding where selective catheterization is pos-
sible or to embolize proximal vessel in order to reduce the perfusion 
pressure. If blood flow pressure is high and coagulopathy is pres-
ent, residual flow through the coils may persist. Calibrated synthet-
ic microspheres are useful for distal diffuse multiple small bleeders 
and large diameter particles should be used (> 500 μ). Liquid embo-
lic agents, NBCA and Onyx, are in our experience more effective and 
feasible than others agents in terms of hemostasis and prevention 
of recurrent hemorrhage. It works for distal and for proximal occlu-
sions, for focal and diffuse, with an immediate effect, and is not con-
ditioned by the coagulopathy. Combinations of different agents are 
feasible and may be done to achieve simultaneous distal and proxi-
mal embolization. In special cases, temporal inflow arterial occlusion 
balloon allows the patient to be stabilized during treatment. Stent 
grafting may be considered to maintain distal flow of the main pel-
vic arteries and in case of threatening pseudoaneurysm. 
Embolization is contraindicated in patients who are severely unsta-
ble. These patients with major and multiple injuries require emer-
gent surgery and intensive care support. When bleeding sources are 
multiple and from different sites embolization is not indicated. 
Results and complications 
Embolization is very effective in controlling arterial bleeding with 
success rates of 80 – 95%. However, global survival rates are quite 
variable and depend on the number and extent of other organ inju-
ries, patient hemodynamic status, the delay between trauma and 
embolization, the experience and availability of the IR team and the 
number of vessels involved. Complications after embolization are 
usually minor and occur in less than 10% of cases. Besides the punc-
ture site related complications, distal necrosis is a possible complica-
tion of any embolization but is not frequent in the pelvic area. Non-
target embolization due to unintentional reflux of the embolization 
material into the femoral artery can cause leg ischemia. Sciatic and 
sacral plexus palsy has been reported. Sexual dysfunction is more 
likely the result of nerve injury and pelvic fracture.
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pelvic hemorrhage has a high mortality rate and 60% of early deaths 
in pelvic trauma are due to bleeding; otherwise, bleeding is the 
most treatable cause of death. Motorcycle, falls and pedestrians run-
ning over accidents are the most frequent involved mechanisms for 
pelvic trauma. Interventional radiology plays a well-established role 
and embolization is an accepted alternative to surgery for patients 
with active pelvic bleeding. 
Indications for embolization in pelvic trauma 
In traumatic pelvic hemorrhage venous bleeding occurs in 80 – 
90 % of cases. Presacral venous plexus and bleeding directly from 
fractured bone are the most common sources of venous bleeding. 
Conservative management with blood transfusions, pneumatic anti-
shock garment and external fixation for unstable pelvic fractures 
is usually enough for venous bleeding control. As the hematoma 
grows, intrapelvic pressure increases causing hemostasis. Most per-
sistent pelvic bleeding is due to internal iliac artery branches tears, 
and those patients are the best candidates for treatment by embo-
lization. Given its capability to facilitate differentiation between 
active venous and active arterial hemorrhage, the quantification of 
blood loss and the major arteries injury severity, pelvic CT angiog-
raphy may guide the clinical decisions for patients with blunt and 
penetrating pelvic trauma. Prior to embolization, CTA is very use-
ful to determine the precise location of the injured arterial branch. 
We must bear in mind that sometimes several branches may be 
affected. In case that extravasation is not seen, the progression of 
the hematoma in a CT control is an important finding that can be 
explained by intermittent bleeding. The “cut off” sign may be pres-
ent and indicates arterial transection or dissection that could evolve 
into pseudoaneurysm or active bleeding when the blood pressure 
goes up and the blood clot dislodges. In addition to the informa-
tion obtained from CT, we also have to take into account the blood 
requirements. More than four packed cells/24 Hs or 6/48 Hs directly 
related to pelvic fracture is another indication for embolization. 
There are some algorithms for the management of patients with pel-
vic fractures but in summary we can summarize the indications for 
embolization in pelvic trauma as follows: 
1. Primary management in a hemodynamically unstable patient 

with isolated pelvic fracture and no relevant injuries in the rest of 
the whole body. 

2. Primary management in a hemodynamically stable patient suf-
fering of blunt or penetrating pelvic trauma with active arterial 
bleeding depicted on CTMD. 

3. Secondary management when active arterial bleeding is not 
detected but some hours or days after admittance the red cell 
count decreases and/or the pelvic hematoma size increases. 

4. Secondary management in venous active bleeding when conser-
vative and orthopedic treatment has failed. 

5. As secondary rescue maneuvers when bleeding control surgery 
fails. Embolization may be the only option. 

6. “Prophylactic” embolization may be justified in some particular 
cases with no active bleeding but high risk of rebreeding because 
“cut off” sign, coagulopathy or previous cumarin treatments. 

Technique including catheteres and embolic agents 
We choose a contralateral femoral approach and obtain a pelvic 
angiogram with a pigtail catheter placed in the distal aorta followed 
by selective runs of both Internal Iliac arteries. We should pay atten-
tion to extravasations of contrast medium but also to the “cut off” 
signs. If the previous CTA is clear enough we can go directly into a 
selective catheterization of the injured vessel avoiding the pelvic 
angiography and saving time and iodinated contrast. We advocate a 
crossover 6F guiding catheter or long braided sheath located in the 
trunk of the internal iliac artery. We will be able to perform selective 
and control angiograms from the side port of the 6F device. In a sec-
ond step, we will advance as selective as possible a co-axial either 
4 F hydrophilic catheter or microcatheter. Only in those patients 
severely hypotensive a quick non-selective occlusion is justified. We 
must remember that our goal is bleeding control. The former surgi-
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The success of a nonoperative management, with embolization if 
needed, is up to 80%6. 
Spleen interventions 
For many years, splenectomy had been the treatment of choice for 
spleen injuries but this puts the patient (asplenic) at risk for infec-
tion8, 9, resulting in the latest management trends in favour of splen-
ic preservation. 
The first step towards splenic preservation is again nonoperative 
management of spleen injuries. Spleen injuries are also graded 
according to the American Association for the Surgery of Trauma 
Organ Injury: Scale for the Spleen4. 
Guidelines for the nonoperative management of spleen injuries are: 
a) hemodynamic stable patient after minimal resuscitation (2 litre) 
b) absence of a significant head injury 
c) no other abdominal injuries requiring surgery10. 
It is worth noting that failure rates of up to 52% have been reported. 
These failure rates can however be improved upon with the concom-
itant use of transcatheter embolization. CT indications for endovas-
cular embolization are extravasation of contrast, pseudo aneurysms, 
extravasation beyond the splenic parenchyma with angiographic 
evidence of injury with disruption of terminal arteries and an avas-
cular region with contrast extravasation11. With the application of 
these indications, the outcome has improved to 73.1%11. 
How to intervene: proximal or distal embolization 
The results of proximal coil embolization beyond the dorsal splenic 
artery has a 2.7% failure rate12. However, there is a case report in BJR 
2009 of acute necrotizing pancreatitis following proximal splenic 
artery embolization13. Distal selective embolization with gelatine 
sponge and coils is an alternative method whereby perfusion to the 
spleen is maintained via the left short gastric and pancreatic arter-
ies. Age, severity grade and time to embolization seem to not affect 
the outcome11of embolization. 
SUMMARY 
The “when and how to intervene” is therefore a clinical decision 
guided by imaging information, the type of injury and the patients 
response to resuscitation. 
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1403.3
Liver and splenic traumatic haemorrhage: when and how to 
intervene
C. De Vries, J. Janse van Rensburg;
Dept. of Radiology, Universitas Hospital, Bloemfontein, South Africa.

Learning Objectives
1. To review the indications for liver and splenic embolization  
2. To describe the technique for liver and spleen embolization  
3. Results and complications
Despite being protected by the ribcage, the liver and spleen are not 
infrequently injured by blunt and penetrating trauma. Blunt trauma 
is often the result of a deceleration force (injury) caused by anything 
from a fall from a height to the more common motor vehicle acci-
dent, with subsequent laceration of the capsula and/or the paren-
chyma1. A direct blow to these regions, however, tends to cause a 
crush injury, whilst gunshot and stab injuries, on the other hand, 
result in a penetrating injury (with possible severe tissue damage 
caused by the cavitation effect of high velocity projectiles in the 
case of a gunshot wound). 
When and how to intervene 
The first minimal invasive treatment option is nonoperative man-
agement of the liver injury. The present principle of nonoperative 
management of liver injuries in the hemodynamic stable patient is 
based on the fact that in 50-80% of patients with liver injuries, the 
bleeding stops spontaneously2. The unstable patient, on the other 
hand, goes directly to theatre for a laparotomy and control of bleed-
ing with surgical techniques ranging from a pringle manoeuvre to 
various packings and debridement1. 
The selection criteria for nonoperative management have evolved 
from initial very conservative selection criteria to present day where 
even penetrating injuries are included. 
The present criteria are (irrespective of the liver injury grade3): 
a)  hemodynamic stability after resuscitation 
b)  absence of a visceral or retroperitoneal injury that requires sur-

gery 
c)  good quality computed tomography (CT) imaging and intensive 

care facilities.  
Using the information obtained about the extent of injury (by means 
of CT imaging), liver injuries are graded according to the American 
Association of Surgery for Trauma of the liver injury scale4. The effi-
cacy of nonoperative management can further be improved by iden- 
tifying the patient who will likely rebleed and by treating these 
bleeding vessels endovascularly. CT signs of active bleeding are a 
focal jet of contrast extravasation, a diffuse high density area of con-
trast in a hematoma and focal high density contrast area within a 
hematoma5. This group should proceed to angiography and embo-
lization (there is a school of thought that also suggests angiography 
and embolization for CT grade IV and V injuries6 - this, however, is at 
present still controversial7, 6). Careful interpretation of the CT images 
may also be helpful in identifying vena cava and portal vein injuries. 
The “how to intervene in acute bleeding” is by means of endovas-
cular embolization. The use of an agent that will result in immedi-
ate occlusion of the vessel (such as gelfoam or glue) is advocated but 
the use of sufficient endovascular coils is an acceptable alternative. 
Unnecessary time should not be wasted on super selection of the 
vascular tree. 
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Essentials of stroke management: prevention

1405.1
Detection of supraaortic atherosclerotic disease with non-
invasive imaging
R. Salgado1, T. Van der Zijden2, M. Voormolen2, O.C. D’Archambeau2, 
P.M. Parizel1;
1Department of Radiology, Antwerp University Hospital, Edegem, 
Belgium, 2Interventional Radiology, University Hospital Antwerp, 
Edegem, Belgium.

Learning Objectives
1. To understand where the non-invasive angiography (CTA, MRA) 

stands in early detecting the supra-aortic stenosis to prevent the 
incoming stroke

2. To understand basic pros and cons of CTA and MRA
3. To learn if and how the imaging would detect an atherosclerotic 

plaque which is more prone to create a stroke
1. Introduction: the technological evolution of radiology imaging 
in the last decade is undeniable. Both computed tomography (CT) 
and magnetic resonance (MR) imaging have experienced a rapid 
growth, with ever increasing diagnostic possibilities. While advances 
have been made on many subjects, the improved imaging resolu-
tion (both temporal and spatial) together with the increased acqui-
sition speed has been paramount for the success of these imaging 
modalities in daily practice. Given the impact of correct detection 
and management of atherosclerotic disease in an increasingly aging 
population, non-invasive vascular imaging of the carotid and ver-
tebral arteries will not only become more and more popular, but 
these imaging modalities will also have to live up to their expecta-
tions based on scientific grounds in the evaluation of supra-aortic 
atherosclerotic disease. Many aspect of atherosclerotic disease must 
be evaluated, starting with detection and grading of stenosis, but in 
recent years also cautiously extending into plaque morphology and 
activity. 
2. Detection and grading of stenosis based on data from ran-
domized clinical trials: an accurate diagnosis of the severity of 
stenosis has been established as an important factor for clinicians to 
recommend subsequent intervention to a patient [1]. Many studies 
have compared conventional angiography to CT and MR angiogra-
phy for the evaluation of carotid atherosclerotic disease, with varying 
reported values of sensitivity and specificity adding to the confusion 
over which non-invasive method is best and whether a conventional 
angiography is still necessary. Nevertheless, given the speed of inno-
vation and improved imaging capabilities of CT and MR equipment, 
new technologies and consecutively changing paradigms in clinical 
practice can seem to precede results from clinical trials which due to 
their nature take more time to reach public attention. As such, the 
application of new technologies is not always backed by a solid sci-
entific foundation at the moment of introduction in clinical practice. 
In this respect, a recent survey of the available literature by Chappell 
et al. has challenged some of the widespread believes regarding the 
accuracy of non-invasive tests for carotid artery stenosis [2]. After 
an extensive review of available data from both routine audits and 
research studies, they concluded that sensitivity and specificity for 
all imaging modalities for a 70-99% stenosis in the ipsilateral carot-
id artery were lower than sensitivity and specificity values reported 
in the literature. They also found that most data-derived estimates 
for other stenosis levels were also lower that the values in the litera-
ture. At the very least, such studies underline the fact that scientific 
validation of non-invasive imaging modalities is a process that is still 
going on and that results not always have to coincide with popular 
believes. 
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1403.4
Iatrogenic traumatic haemorrhage: causes and management
A.F. Watkinson;
X-ray Department, Royal Devon and Exeter Hospital, Exeter, United 
Kingdom.

Learning Objectives
1. To describe various scenarios of iatrogenic trauma and the indica-

tions for embolization
2. To describe techniques of interventional management of iatro-

genic trauma
3. Results and what can go wrong
Iatrogenic haemorrhage can be secondary to interventional proce-
dures or other invasive treatments/surgery performed in other spe-
cialties in the hospital. Occasionally, the role of interventional radiol-
ogy is to prevent haemorrhage when things have gone wrong, e.g. 
large venous lines inserted accidentally into arteries. More often, the 
role is to stop actual haemorrhage which is threatening the patient’s 
life. It is important to establish a diagnosis and often CT with CTA 
can help to localise the point of hemorrhage to guide intervention. 
In other instances, haemorrhage can occur rapidly during proce-
dures requiring immediate and timely management. If large vessel 
rupture has occurred, e.g. iliac artery rupture during angioplasty, 
then immediate balloon inflation followed by stent graft deploy-
ment across the point of extavasation can provide definitive treat-
ment. If however haemorrhage occurs post surgery, bleeding may 
be from a ligated vessel where a ligature has dislodged or a vessel 
that has been transected and not ligated, e.g. post laparoscopic 
cholecystectomy or post bowel resection. Transcatheter angiogra-
phy with embolisation is a well-accepted technique to manage these 
cases. Microcatheters are often required and a variety of embolic 
materials can be used including particles, microspheres, gelfoam, 
coils, occluder plugs and glue. Often, the choice of material depends 
on operator preference and experience but patient factors also play 
a role, e.g. where the patient is already coagulopathic from large ves-
sel haemorrhage, embolization with glue might lead to more imme-
diate stability. 
A variety of cases will be presented including cases of haemorrhage 
post radiogical and surgical intervention. Management strategies 
will be outlined to deal with these. It should be emphasised that a 
good outcome often depends on an understanding that these cases 
will occur in busy departments and staff must be prepared to deal 
with effective resuscitation. It is often important to have staff train-
ing organised to include the simulation of such scenarios.
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1405.2
Prevention of stroke with medical treatment
E.M. Arsava;
Department of Neurology, Hacettepe University, Faculty of 
Medicine, Ankara, Turkey.

Learning Objectives
1. To understand the basics of anti-aggregation and anticoagulation 

medicine
2. To learn the limitations of medical treatment in preventing stroke 

with a critical extra or intracranial stenosis 
3. To learn when the medical treatment should be the treatment of 

choice to avoid of unnecessary intervention
The mainstay of medical treatments for the prevention of ischemic 
stroke consists of anti-platelet (anti-aggregant) and anticoagulant 
medicines. 
Anti-platelet therapy is the treatment of choice for the prevention of 
ischemic stroke of arterial origin. The most commonly used agent in 
this group is aspirin, which blocks thromboxane formation via inhi-
bition of the enzyme cyclo-oxygenase. Aspirin has been shown to 
decrease the risk of major vascular events and ischemic stroke when 
compared to placebo (absolute risk reduction: 1%, relative risk reduc-
tion 13%), with a moderate increase in the risk of major bleeding 
(annual absolute harm 0.13%) [1-3]. Clopidogrel is another anti-plate-
let agent which acts via the ADP P2Y12 receptor system on plate-
lets. In patients with prior history of ischemic stroke, clopidogrel has 
equal efficacy in preventing recurrent ischemic stroke when com-
pared to aspirin (absolute risk reduction 0.6%, relative risk reduction 
7.3% when compared to aspirin, p value statistically non-significant) 
[4]. Clopidogrel has a better side-effect profile in terms of gastro-
intestinal bleeding when compared to aspirin. The combination of 
aspirin and clopidogrel has not been shown to be superior either to 
aspirin or clopidogrel monotherapy, as the slight benefit obtained is 
ischemic event reduction has been offset by the increase in bleeding 
complications in the combination arms [5,6]. Another anti-platelet 
regimen that has been shown to decrease ischemic events is aspirin-
extended release dipyridamole combination. This combination has 
been shown to be superior to placebo (absolute risk reduction 3%, 
relative risk reduction 37%) and aspirin monotherapy (absolute risk 
reduction 1.5%, relative risk reduction 23%), but not to clopidogrel 
monotherapy in terms of secondary stroke prevention [7,8]. 
On the other hand, anti-coagulation is the treatment of choice in 
patients with cardio-embolic stroke. Warfarin, a vitamin K antago-
nist, reduces the risk of recurrent stroke by 61% when compared 
to placebo (absolute risk reduction 8%) [9]. The annual risk of life-
threatening bleeding with warfarin is around 1%. Warfarin is supe-
rior to both aspirin and aspirin-clopidogrel combination in patients 
with atrial fibrillation, and is therefore the standard of care in high-
risk patients [1,9]. In patients with atrial fibrillation that are deemed 
ineligible for warfarin therapy, the combination of aspirin and clopi-
dogrel decreases the risk of ischemic events when compared to aspi-
rin monotherapy, but this benefit is again offset by the risk of hem-
orrhagic complications [10]. 
In patients with symptomatic extracranial carotid artery disease, 
the decision between carotid intervention and medical treatment is 
primarily driven by the degree of stenosis. Meta-analyses of carotid 
endarterectomy trials have shown that surgery increased the risk 
of ipsilateral ischemic stroke in patients <30% stenosis and had no 
beneficial effect in patients with 30-49% stenosis, when compared 
to best medical therapy. On the other hand, endarterectomy was 
superior to medical treatment in patients with 50-69% (5-year abso-
lute risk reduction 4.6%) and 70-99% (5-year absolute risk reduc-
tion 16%) stenosis [11]. In patients with asymptomatic carotid artery 
stenosis, carotid endarterectomy seems to be beneficial if the steno-
sis is >60% (5-year absolute risk reduction 5.4%) [12,13]. Recent anal-
yses, however, are now questioning the role of carotid intervention 

3. Plaque morphology and activity: there has always been an 
interest in the evaluation of plaque morphology, with the knowledge 
that plaque ulceration is a strong independent predictor of stroke 
[3, 4]. Plaques prone to rupture have been reported to have specific 
morphological features, adding to the notion of the so-called “vul-
nerable” plaque. One of the most marked characteristics seems to 
be the presence of a large lipid-rich core with a thin fibrous cap [5]. 
Furthermore, the presence of hemorrhage and inflammatory activ-
ity are important factors in determining the stability of the plaque. 
While the vast amount of data has been gathered with MR imaging 
[6-9], CT has also in recent years emerged as an promising imaging 
tool to measure the atherosclerotic plaque surface morphology of 
the carotid artery bifurcation [10] and to detect macrophage activ-
ity in a plaque [11]. The ability to characterize both the morphology 
and activity of a plaque is one of the most innovative fields in non-
invasive vascular imaging in recent years, and yields many expecta-
tions for the near future. Nevertheless, it remains a technically and 
intellectually challenging study subject, with many difficulties still to 
be overcome. 
4. Conclusion: the contribution of non-invasive imaging to the eval-
uation of atherosclerosis cannot be underestimated, and its role is 
expected only to increase as image quality continues to improve. 
However, scientific validation is a continuous work-in-progress pro-
cess, as new imaging tools must always be validated against their 
more conventional counterparts and results in clinical practice. 
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N1177 identifies ruptured atherosclerotic plaques in rabbits. 
Basic Res Cardiol, 2010. 105(1): p. 51-9. 
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11. Rothwell PM, Eliasziw M, Gutnikov SA, Fox AJ, Taylor DW, 
Mayberg MR, Warlow CP, Barnett HJ; Carotid Endarterectomy 
Trialists’ Collaboration. Analysis of pooled data from the ran-
domised controlled trials of endarterectomy for symptomatic 
carotid stenosis. Lancet. 2003 Jan 11;361(9352):107-16. 

12. Endarterectomy for asymptomatic carotid artery steno-
sis. Executive Committee for the Asymptomatic Carotid 
Atherosclerosis Study. JAMA. 1995 May 10;273(18):1421-8. 

13. Halliday A, Mansfield A, Marro J, Peto C, Peto R, Potter J, Thomas 
D; MRC Asymptomatic Carotid Surgery Trial (ACST) Collaborative 
Group. Prevention of disabling and fatal strokes by successful 
carotid endarterectomy in patients without recent neurologi-
cal symptoms: randomised controlled trial. Lancet. 2004 May 
8;363(9420):1491-502. 

14. Marquardt L, Geraghty OC, Mehta Z, Rothwell PM. Low risk of 
ipsilateral stroke in patients with asymptomatic carotid stenosis 
on best medical treatment: a prospective, population-based 
study. Stroke. 2010 Jan;41(1):e11-7. 

15. Chimowitz MI, Lynn MJ, Howlett-Smith H, Stern BJ, Hertzberg 
VS, Frankel MR, Levine SR, Chaturvedi S, Kasner SE, Benesch CG, 
Sila CA, Jovin TG, Romano JG; Warfarin-Aspirin Symptomatic 
Intracranial Disease Trial Investigators. Comparison of warfarin 
and aspirin for symptomatic intracranial arterial stenosis. N Engl J 
Med. 2005 Mar 31;352(13):1305-16. 

1405.3
Extracranial stenting
S. Geyik1, K. Yavuz2, I. Saatci2, S. Cekirge2;
1Interventional Neuroradiology, Hacettepe University, Ankara, 
Turkey, 2Department of Radiology, Hacettepe University Hospitals, 
Ankara, Turkey.

Learning Objectives
1. To learn defining treatment objectives and indications based on 

imaging
2. To learn different endovascular treatment approaches according 

to supra-aortic lesion
3. To learn about stent selection in different settings
Prevention from stroke is the best treatment option as stroke is 
related with a relatively high rate of mortality and functional impair-
ments with the survivors either having requirement for institu-
tional care or being permanently disabled. Primary prevention is 
important because almost 70% are first events. However, patients 
who have a TIA or a stroke have a greater risk of a second stroke, 
which may be associated with mortality or morbidity. Extracranial 
carotid and vertebral artery occlusive disease is one of the leading 
causes of stroke. Years before, the value of carotid endarterectomy 
for patients having symptomatic 70% stenosis have clearly been 
documented by the results of the North American Symptomatic 
Carotid Endarterectomy Trial (NASCET) and the European Carotid 
Surgery Trial (ECST). For patients with carotid stenosis <50%, these 
trials showed that there was no significant benefit of surgery. The 
Stenting and Angioplasty with Protection in Patients at High Risk for 
Endarterectomy (SAPPHIRE) trial showed non-inferiority of carotid 
stenting with lower 30-day risk in terms of death, stroke or MI. In the 
past, therapeutic decisions were based on the occlusion degree of 
the artery lumen obtained at DSA in large series. Recent imaging 
interpretation of arterial occlusive disease not only includes evalua-
tion of degree of the stenotic lumen but also includes atherosclerot-
ic plaque type identification, which may have a predictive value on 
assessment of potential risk of procedural complications. Although 
DSA offers the highest spatial resolution and dynamic information 
of blood flow, with the recent advances on CT technology, CTA offer 
the advantage of imaging at multiple projections, 3D depiction of 
vessels and cross-sectional images for the exact measurement of the 
stenotic lumen. Doppler ultrasound may be used as first-line assess-

in patients where the benefit of endarterectomy is modest (symp-
tomatic patients with 50-69% stenosis and asymptomatic patients 
with >60% stenosis), as most of these trials were performed in the 
pre-2000 era, when the best medical treatment was significantly dif-
ferent from the current practices [14]. 
The optimal treatment for patients with intracranial stenosis is a 
matter of debate. The only randomized treatment that has been 
performed in patients with symptomatic atherosclerotic intracranial 
artery disease has shown a 15% risk of ipsilateral ischemic stroke with 
aspirin and 12% risk with warfarin over a period of 1.8 years, without 
any statistically significant difference between treatment arms [15]. 
This slight difference in favor of warfarin was completely negated by 
the increased prevalence of hemorrhagic events in patients receiv-
ing warfarin.
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1405.4
Intracranial stenting
I. Wanke, D.A. Rüfenacht;
Neurordiology - Swiss Neuro Institute - SNI, Clinic Hirslanden, 
Zürich, Switzerland.

Learning Objectives
1. To learn how to define treatment indication based on imaging 

and clinical setting
2. To learn basic endovascular treatment approaches
3. To learn how to select stent according to the lesion
Use of intracranial stenting has recently gained interest for ischemic  
and hemorrhagic stroke prevention and treatment – this along ad-
vances towards understanding of disease, 3D imaging, advanced 
data postprocessing and technical feasibility. 
Both ischemic and hemorrhagic stroke are in many ways an expres-
sion of failing vascular homeostasis that relates to development of 
biological changes of the vascular wall driven by flow. On the one 
hand, such flow changes may translate into either stenotic and 
thrombogenic areas leading to vascular occlusion at the risk of pro-
ducing ischemic brain lesions, or on the other, to areas of vascular 
thinning and development of aneurysms at risk of rupture. Both 
these mainly degenerative changes happen close to arterial bifurca-
tions. Stenotic lesions happen usually in areas that are exposed to 
low mean shear stress, aneurysms, on the opposite side, are initiat-
ed rather in areas of increased hemodynamic impact at the vertex 
of bifurcations. Further, in acute ischemic lesions due to an embolic 
event, the embolus is often stopped at a bifurcation. Endovascular 
treatment of stroke pathology requires therefore consideration on 
how to technically approach and handle repair of an arterial bifurca-
tion. 
The role of shear as a main driver for both these degenerative chang-
es is increasingly recognized and has led to concepts considering use 
of shear information for disease understanding, assessment of risk of 
disease evolution and also for treatment planning. When it comes to 
treatment, treatment options allowing for flow correction are there-
fore increasingly favored; however, for general clinical application, 
need yet to be understood better for their long-term effect. 
This presentation on intracranial stenting will focus on: 
a) role of flow in arteriosclerotic and aneurysm disease [8] 
b) methods of flow measurements and simulations [5] 
c) role of stent use in the concept of flow correction (flow diverters, 
flow modulators) [1,2,4] 
d) current clinical experience with intracranial stent application 
[1,2,3,6,7,9,10]. 
In summary, current trends favor increasingly use of intracranial 
stenting methods to treat and correct for flow related diseases such 
as embolic occlusion, arteriosclerotic stenosis and aneurismal lesions 
of cerebral arteries.
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ment due to its nature of easy and fast application. Additionally, 
markedly increased advent of the B-mode sonography results in 
increased quality of vessel wall detection, ulceration and dissection. 
MRA is also commonly used for detection and grading of carotid-
vertebral artery stenoses. Main limitation of MRA is the tendency to 
overestimate the degree of stenosis, which is tried to be overcome 
by the use of different imaging parameters and reconstruction tech-
niques. On the other hand, better soft tissue imaging capability of 
cross-sectional MR imaging brings the superiority of assessment of 
the fibrous cap, the size of the necrotic core and hemorrhage, and 
the extent of inflammatory activity within the plaque, which may 
lead to potential complication. The usual approach for carotid-verte-
bral stenting is the femoral percutaneous introduction of preferably 
long vascular sheath to the related arterial site. Alternative routes 
offering potential advantages and disadvantages are the brachial, 
radial and direct puncture of the affected common arteries. The bal-
loon expandable bare stents, which were used for carotid stenting in 
the last decade, is prone to an infrequent but serious complication of 
stent compression same as with balloon expandable covered stents. 
Recently, balloon-expandable stents are commonly used for treat-
ment of extracranial vertebral artery occlusive disease. Innovated 
technology with introduction of nitinol self-expanding tapered 
stents has led to better anatomic compliance to carotid bifurca-
tion. An important feature of self-expandable stents used for carotid 
stenting is the cell design. Existing stents may either have open-cell 
design which offer more conformability and closed-cell design with 
less conformability but believed to have higher resistance to particle 
penetration. 
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be performed by CT or MR imaging. It has to be remembered that 
post ablative therapy an inflammatory rim can be seen for up to 6 
months. 
While MRI has some diagnostic advantages over CT, the easier avail-
ability of CT makes it the workhorse for imaging renal tumors.
References
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1501.2
Transcatheter therapy: who and when
J. Palmero;
Radiología, Hospital Clínico Universitario de Valencia, Valencia, 
Spain.

Learning Objectives
1. To discuss indications and contraindications of transcatheter 

therapy
2. To analyse the results of transcatheter therapy in renal tumours
3. To understand the role of transcatheter therapy with respect to 

surgical and medical treatments
The use of renal artery embolization as a treatment of a wide range 
of conditions is increasing. The indications of embolization in malig-
nant renal tumours include: 
Prenephrectomy. In advanced stage of renal carcinoma, especially in 
the right kidney because of the proximity of inferior vena cava, pre-
operative embolization is performed to reduce technical difficulties 
making surgery easier and reducing pre and postoperative compli-
cations; 
Patients with an absolute contraindication for surgical treatment, 
embolization can represent the treatment of choice. Embolization of 
inoperable tumours may increase both survival rate and quality of 
patient’s life, solving symptoms like hematuria or pain; 
Combination of arterial embolization therapy with radiofrequency 
ablation has the potential to extend the spectrum of patients that 
can be treated such as patients with inoperable tumours or those 
who are poor candidates for resection. Some authors suggest that 
the majority of the tumours can show a substantial size reduction 
and absence of enhancement in CT or MR, with better results than 
embolization alone. 
The management of renal angiomyolipomas includes: 
Transcatheter embolization on an elective basis to reduce risk of 
rupture and bleeding; 
Emergent embolization for acute haemorrhage. Rupture and haem-
orrhage are seen in 50% of renal angiomyolipomas that measure 4 
cm in diameter or more. The actual studies indicate that emboliza-
tion might be recommended for patients not only with ruptured 
angiomyolipomas, but also for a conservative treatment with regular 
follow-up. But incomplete embolization of angiomyolipoma results 
in a high incidence of recurrent symptoms due to bleeding. 
A variety of embolic materials are available and the selection of the 
appropriate agent depends on the clinical application. In the case of 
renal tumours we look for a permanent and distal embolization. 
Particles and embospheres, range between 200 and 500 μm, and 
liquid sclerosants agents include N-butyl-2-cyanoacrylate glue, 98 
- 99% ethanol, Onix, ethibloc and lipiodol, this one typically mixed 
with other agents to make them radiopaque. These agents can 
achieve deeper penetration than particles or embospheres. Ethanol 
is frequently used as sclerosing agent in renal embolization, must be 
used with special caution, because it passes through the capillary 
circulation, and is useful for large area tissue destruction. 
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Foundation Course
Renal tumours

1501.1
Imaging and staging
A. Buecker;
Radiology, UKS, Homburg, Germany.

Learning Objectives
1. To describe state-of-the-art techniques for renal imaging  
2. To discuss staging and follow-up protocols  
3. To understand criteria for assessing tumour response
Imaging and staging of renal tumors are routinely performed by 
ultrasound, computed tomography and magnetic resonance imag-
ing. Ultrasound has strength as a fast available screening tool. CT and 
MRI allow for depiction of the tumor and staging for metastases. Up 
to five phases are required for optimal contrast enhanced CT imag-
ing of the kidneys (precontrast, arterial, corticomedullary, neprho-
graphic and excretory phase1). Contrast enhancement might be 
difficult to detect for smaller lesions and MR is suggested as a more 
sensitive imaging tool especially for small renal lesions. Hemorrhagic 
cysts are diagnosed by MR with great accuracy. To detect small 
quantities of fat inside a renal lesion MRI using opposed phase tech-
niques are very helpful. The superior soft tissue contrast of MRI over 
CT can also be exploited for detection of contrast enhancement of 
small septations. A practical approach to renal imaging is to start 
with ultrasound followed by CT imaging. Remaining questions can 
be tackled by further evaluation with MRI. Rarely, additional catheter 
angiography without and with application of vasoconstricting drugs 
can be helpful in identifying a tumor. Different patterns as seen on 
CT and/or MRI yield diagnostic information concerning the histolog-
ic type of renal masses. Tumor morphology as well as tumor topog-
raphy have to be considered. Nonetheless, histologic proof by per-
cutaneous biopsy or open surgery might be necessary. 
Both CT and MRI are well suited for staging of renal cell carcinoma2. 
Invasion of perirenal fat can be overdiagnosed due to inflammatory 
changes with both imaging modalities. In case of thrombus exten-
sion into the caval vein, MRI better delineates the extension of the 
thrombus also allowing for better differentiation of tumor throm-
bus. 
Follow-up after treatment (surgery or ablative therapy) can either 
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1501.3
RFA/cryoablation/electroporation
D.J. Breen;
Radiology, Southampton General Hospital, Southampton, United 
Kingdom.

Learning Objectives
1. To describe techniques and devices used in renal ablation
2. To discuss the results of renal ablation
3. To understand the role of ablation with respect to surgical and 

medical treatments
The case for image-guided ablation (IGA) of renal tumours has been 
well made. These largely rounded tumours are eminently targetta-
ble in the retroperitoneum, relatively remote from critical structures 
and usually straightforwardly treated using image-guided principles 
avoiding the morbidity and warm ischaemic injury of partial neph-
rectomy.
IGA in recent years has witnessed a proliferation of different tumour 
ablation energies and clinical experience is beginning to suggest 
that certain energies may be better suited in particular organ sys-
tems. Whilst the majority of mid-term outcome data for renal can-
cer is derived from RF ablation (RFA) series [1], there is a realisa-
tion that marginal treatment failures for larger tumours (>3 cm) 
will be increasingly unacceptable to patients and operators alike. 
Microwave shows considerable promise in delivering faster and 
more effective therapeutic ablation zones, less limited by marginal 
fall-off in terms of its therapeutic thermal profile. Periprocedural 
monitoring is however compromised in a manner similar to RFA 
as the resultant gas formation results in effective obscuration of 
the target during the course of treatment with likely problems 
in terms of treatment dosimetry. To date, there is limited clini-
cal outcome data for microwave ablation (MWA) of renal tumours. 
Cryoablation (CRA) is becoming increasingly popular in the man-
agement of renal tumours and in particular larger tumours (>3 
cm). It remains more costly and time-consuming due to the need 
for multiple probe placements but delivers the distinct advan-
tage of improved peri-procedural monitoring through visualisation 
of the therapeutic iceball (usually 3-4 mm within the visible ice-
ball) [2]. Centres involved in renal cancer ablation are increasingly 
using cryoablation, in particular for tumours >3 cm in diameter [3]. 
Irreversible electroportion (IRE) is another new ablative option. 
By means of short pulses of DC current, the tumour cells 
become irreversibly ‘porated’ (or perforated) with resultant cell 
death. Some initial clinical studies appear promising but there 
is only limited immediate clinical outcome data at present. 
The benefits and limitation of these energies (in the setting of renal 
cancer ablation) will be discussed.
References
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1501.4
Difficult cases and complications
R. Oyen1, S. Joniau2;
1Department of Radiology, University Hospitals Leuven, Leuven, 
Belgium, 2Urology, University Hospitals Leuven, Leuven, Belgium.

Learning Objectives
1. To discuss difficult clinical cases  
2. To illustrate techniques to manage complications  
3. To understand tips and tricks for better outcomes

The procedure is generally considered safe and effective. Compli-
cations occur in less than 2% of patients. The incidence of infection re-
lated to renal artery embolization is very low. Postinfarction or post- 
embolization syndrome is a very common occurrence, generally 
mild, treatment is symptomatic and symptoms resolve in 1-3 days.
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Special Session
Renal artery interventions

1502.1
Treatment of atheromatous renal artery stenosis
M. Downes;
Dept. of Radiology, Kent & Canterbury Hospital, Canterbury, United 
Kingdom.

Learning Objectives
1. To describe the indications, techniques and devices for atheroma-

tous renal artery stenosis
2. To describe follow-up and main complications for atheromatous 

renal artery stenosis 
3. To discuss, with clinical cases, tips and tricks in atheromatous 

renal artery stenosis
Atheromatous renal artery stenosis (ARAS) is a common condition 
with estimates of incidence from U.S. Census data of 42% of the U.S. 
population over the age of 74 having ‘moderate to severe ARAS’. This 
equates to 4.7 million individuals. 
The role of intervention, and specifically renal artery stenting, is con-
troversial with many unresolved questions even after well known 
trials such as ASTRAL (1) and STAR (2). The evidence base for a con-
sistent approach as to which patients should have intervention 
remains small. A practical approach, such as applied in my institu-
tion, is to reserve intervention for stenoses in excess of 60% with 
an even higher threshold for unilateral disease with normal overall 
renal function estimation. Variations to this conservative approach 
are multiple and all individual patient decisions are taken as a com-
bined nephrological and interventional radiological team. 
Techniques in use vary with the background and training of the indi-
vidual carrying out the procedure. Cardiologically trained operators 

Patients should be discussed interdisciplinarily by urologists and 
interventional radiologists, including risks and benefits. 
The procedure may become difficult because of problems in patient 
positioning. The easiest, shortest and safest access route must be 
chosen. Although US-guidance can be used for probe placement, 
CT-control ensures the appropriate probe position during the whole 
procedure. 
Difficulties may be related to the risk of delivering thermal energy to 
adjacent organs. Hydrodissection (hydrodisplacement) is preferred 
for increasing the distance. Dextrose 30% offers advantages (high 
viscosity, limited diffusion, slightly higher attenuation numbers, and 
opportunity to proceed with US-guidance). 
Lesions with ovalar shape or irregular shape require overlapping 
ablation or insertion of multiple (2-3) probes to cover the entire 
lesion. 
Needle tract at distance from the calyces, renal pelvis and ureter are 
preferable. To avoid thermal sink effect with central lesions, droplet 
infusion of dextrose 5% (or saline) mixed with iodine through a ure-
teral catheter may be used for cooling of the collecting system. 
In larger hypervascular lesions, embolization of (part) of the lesion 
can be helpful to achieve complete ablation. Antiangiogenic thera-
py may be used to reduce the size of the lesion. 
Complication rates vary from 7 to 63% (minor and major complica-
tions). 
Haemorrhage and perirenal hematoma are managed conservatively. 
Central tumours have a somewhat higher risk of bleeding complica-
tions. Embolization or transfusion is required only rarely. 
Hematuria is usually transient. When clots persist in obstructing the 
collecting system, ureteral stent or bladder catheter placement may 
be necessary. 
Urinoma due to injury to the collecting system or ureter requires per-
cutaneous drainage or stenting. Fistula (urinary-cutaneous, nephro-
colonic, nephroduodenal fistula) usually result from direct thermal 
damage. 
Ureteral strictures are treated with nephrostomy and/or ureteral 
stent. 
Abscess formation should be treated percutaneously. 
Transpleural approach should be avoided to prevent pneumothorax. 
Post-op pneumonia (1 fatal case reported) must be treated appro-
priately. 
Transient probe site pain, flank wall weakness or laxity, paresthesia 
in the distribution of the genitofemoral nerve (most frequent minor 
complication), transient neuropathic pain require conservative man-
agement. 
Thermal lesions (skin, liver, colon) are prevented by regular inspec-
tion of the electric pads, and by (hydro-) displacement. 
Post-RF ablation syndrome is described in approximately one-third 
of patients but is self-limiting within 10 days. 
Transient elevation of the serum creatinine level may be expected. 
Pseudotumoral inflammatory track mass has been reported. Tumour 
seeding along the electrode track has been reported, managed by 
local excision.
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1502.2
Treatment of non-atheromatous renal artery stenosis
J.H. Peregrin;
Dept of Diagnostic and Interventional Radiology, Institute for 
Clinical and Experimental Medicine, Prague, Czech Republic.

Learning Objectives
1. To describe the indications, techniques and devices for non-ather-

omatous renal artery stenosis
2. To describe follow-up and main complications for non-atheroma-

tous renal artery stenosis 
3. To discuss, with clinical cases, tips and tricks in non-atheromatous 

renal artery stenosis
Non-atheromatous lesions represent about 20 – 25% of all renal 
artery stenoses indicated for angioplasty. They occur usually in 
younger adults and in children. The most frequently encountered 
cause of stenosis is fibro-muscular dysplasia (FMD) followed by idio-
pathic arteritis, neurofibromatosis, rarely by polyarteritis nodosa, 
external compression or sequel of trauma or radiation. 
A special group of non-atheromatous lesions form the patients with 
transplanted kidney artery stenosis. 
FMD: 
a) Medial type of dysplasia 
The most common type of FMD is the medial fibroplasia with 
the typical picture of aneurysms on the main renal artery usually 
described as “string of beads”. These aneurysms are typically wider 
that the normal caliber of the renal artery and can also involve more 
distal braches of the renal artery. This type of FMD is only exception-
ally diagnosed in children most likely because at this age it does not 
show any clinical symptoms. 
Perimedial fibroplasia is of much rarer occurrence. It is more com-
mon in women; angiography again shows renal artery small aneu-
rysms, but this time they are smaller than the expected diameter of 
the artery. This type of FMD has the tendency to progress up to the 
complete occlusion of the renal artery. Its occurrence in children is 
relatively rare. 
Medial hyperplasia is rare; angiography has an appearance of focal 
band (“web”) and it is usually seen in more peripheral branches of 
the renal artery. In children, this type of FMD is not exceptional. 
All these types of FMD when the media of the artery is involved react 
very favorable to simple angioplasty; long-term prognosis of PTA is 
very good. 
b) Intimal fibroplasias 
In its majority, this type of FMD is the disease of main renal arteries. 
Morphologically, the lesions have either “hour-glass” appearance or 
they present as long tubular stenoses (they can be ostial as well) and 
occasionally it is impossible to distinguish them from arteritis. 
In most cases, intimal FMD does not react favorably to PTA. There 
is increased resistance to the dilatation pressure and frequent re-
stenoses. Stents can be used if the PTA fails or in early re-stenosis. 
Arteritis: 
Arteritis is more frequently seen in Asia or in Near East regions, but 
it is not so rare in Europe. Arteritis can affect any vascular territory, 
but most frequently it is the carotid territory which is involved. The 
diseased vascular segments are long, usually starting at the ostium 
of the artery and not infrequently the wall of the aorta is involved 
as well. 
Arteritis reacts reasonably well to angioplasty, but relatively fre-
quently stenting is required. Interventional treatment has to be 
done in the non-active phase of the disease, eventually after steroid 
or immuno-suppressive therapy. 
Neurofibromatosis: 
Diagnosis is usually easy due to the extra-renal symptomatology. 
Bilateral renal artery involvement is not unusual. Lesions are usually 
extensive and they can start at the ostium. Stenoses are often resis-
tant to PTA pressure. Long results are uncertain. 

tend to use guide catheters and 0.018 or 0.014 guidewires as the pri-
mary approach to the lesion. Radiologically trained operators are 
more likely to use a 0.035 guidewire and diagnostic catheter com-
bination in association with shaped sheaths. Individual assessment 
of technical success rates and complications will justify choices and 
experience combined with an awareness of often under-reported 
complications, such as cholesterol embolisation, may well serve as 
an important audit tool. Published trials show a significant compli-
cation rate but numerous commentators have observed the low 
numbers carried out by each of the trial centres. ASTRAL, for exam-
ple, had 56 participating centres but only five entered more than 30 
patients and 50% of these would have been randomized to medical 
therapy. 
The almost total use of low profile stent systems either based on a 
0.014 or 0.018 guidewire platform has resulted in lower complication 
rates at the puncture point (3) and has also significantly reduced the 
need for pre-dilatation. Direct stenting without pre-dilatation short-
ens the procedure time, reduces cost and reduces the number of 
times that the lesion is crossed with the hope that this will reduce 
distal embolisation. Technical success rates should be extremely 
high in experienced hands with steep caudal angulation of the 
stenosed artery being evaluated by pre-procedure imaging and 
an upper limb approach being considered. The excellent stability 
of 0.018 wires and the flexibility and smooth stent profile of mod-
ern stents will make steep angulation surprisingly straightforward 
to overcome from a groin approach. The careful selection of appro-
priate wires combined with other strategies such as the use of co-
axial micro-catheters and wires will enhance success rates in com-
plex cases. The use of protection devices is under investigation with 
insufficient evidence at present to make routine use of the current 
generation of devices mandatory. 
Certain complications such as renal artery rupture are feared but 
should be rare although a clear strategy for management of a rup-
ture should be known to the team. Guidewire perforation is more 
subtle but may be equally serious. The majority of reported cases 
of guidewire perforation seem to be associated with hydrophilic 
wires and caution with the use of such wires is advised. Cholesterol 
embolisation is probably under recognized and under reported and 
the so-called ‘no touch technique’ has attraction particularly if an 
angled guide catheter or sheath is used to assist the primary lesion 
crossing. Longer term complications such as restenosis continue to 
be the subject of further study with drug eluting stents under trial. 
The treatment of in-stent stenosis is variable with insufficient data 
to determine the ideal treatment. The use of cutting balloons and 
rotating burrs has been described but simple stent-in-stent seems 
anecdotally as effective as any other treatment. 
Whilst there has been a reduction in renal artery stenting being car-
ried out following ASTRAL, there has also been a growing recogni-
tion that this is a procedure that benefits from experienced opera-
tors selecting the correct cases. The advantage of this experience 
when complex EVARS requires similar techniques in renal or visceral 
arteries as part of fenestration is apparent.
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in TRAS treatment. In the majority of cases, TRAS responds well to 
balloon dilatation (sometimes combined with stent implantation, in 
the case of PTA failure). 
Some authors use primary stenting, but there are no data confirming 
the superiority of primary stenting over plain balloon angioplasty 
with selective stent placement. There are no reports on drug eluting 
stents use or protection devices use during TRAS angioplasty. 
Medication before and after angioplasty does not differ from native 
kidney PTA (antiaggregation using combination of Plavix and ASA 
before and after the procedure, 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 con-
trast induced nephropathy (in patients with impaired graft function 
especially). 
Technical success rate of TRAS angioplasty is reported as 70 – 90%, 
with low complication rate and the restenosis rate of 10 – 12%. 
Clinical results of TRAS angioplasty are reported in several papers. 
The majority of them are dedicated to hypertension treatment and 
the authors generally agree on the fact that in some of the patients, 
blood pressure decreases after successful PTA but almost in none of 
the cases blood pressure is normal without the medication. However, 
the results are difficult to compare due to non-standard methods of 
evaluation. 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. 
Despite the fact that hypertension remains the most frequent indi-
cation to graft artery PTA, it is repeatedly confirmed that successful 
angioplasty can favorably influence failing graft function. Besides 
that, it was shown that patients with untreated TRAS have poorer 
graft survival associated with poorer patients’ survival as well. In 
some papers, it is reported that successful TRAS PTA can restore the 
kidney function even in the dialyzed patients with complete graft 
failure. 
Complications of graft artery PTRA are most often “classical catheter-
ization” complications (groin hematoma, bleeding, false aneurysm). 
Graft function impairment caused by angioplasty is not frequent 
and rather caused by contrast induced nephropathy than graft 
artery damage or distal embolization; occlusive dissections reported 
in the past are now solved by stent placement. 
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Middle aortic syndrome: 
Anatomical entity described in 1966. Occasionally, it is called coarc-
tation of the abdominal aorta. There is a narrowing of the abdominal 
aorta, renal and visceral branches without clinical signs of inflamma-
tion. Etiology in unknown; occasionally, viral infection of the mother 
during the pregnancy is suspected as etiological factor. Sequel of 
the previous arteritis, at the time of diagnosis inactive, is considered 
as well. Stenoses of this type do not react well to PTA. 
Diagnosis of RAS and technique of PTA: 
After ruling out all other possibilities of hypertension, such as hor-
monal causes, endocrine active tumors, parenchymatous renal 
symptomatology, we suspect RAS induced hypertension. Primary 
diagnosis is based on Duplex sonography. Morphologically, MRA 
and CTA can be diagnostic. 
Technique of the intervention: Angiography and PTA are almost 
exclusively performed using femoral approach and depending on 
the age. Diagnostic angiography has to be performed in several 
oblique projections and occasionally more peripheral branches of 
the main renal artery have to be studied selectively to optimally 
visualize the peripheral vasculature of both kidneys. In the case of 
positive findings, PTA is performed using equipment for small arter-
ies or coronary equipment. 
Stents are primarily not used; they are indicated in failed PTA, cir-
cumstances such as dissections, instantaneous recoil or early rest-
enosis post PTA. 
There are several reports describing the successful usage of “cutting 
balloon” in lesions resistant to PTA pressure; however, ruptures of 
the renal artery, using this method, were reported as well. 
Long term results depend on the selection of patients. (PTA in FMD 
lesions has better results than in patients with neurofibromatosis.) In 
general, if the result of PTA is morphologically satisfactory, there is 
a significant hope of normalization of the hypertension without or 
perhaps with minimal medication. 
Renal angioplasty in children: 
It has to be taken into the account that 30 – 50% of stenoses in 
children are located on peripheral branches of the renal arteries 
and that the renal artery lesions need not to be accurately visual-
ized using MRA or CTA. So, the situation can arise that we suspect 
reno-vascular hypertension in spite of the fact that the non-invasive 
methods do not confirm it. In these circumstances, in spite of nega-
tive MRA or CTA, these patients are usually subject to angiography. 
Angiography should be performed only in departments where, in 
the case of positive findings, the interventional treatment – angio-
plasty – can be performed. The question arises if especially in young 
children, in whom MRA or CTA requires general anesthesia, angiog-
raphy (immediately followed by PTA, if positive) should not be the 
method of primary choice. 
PTA of transplanted kidney artery stenosis: 
The incidence of transplanted kidney artery stenosis (TRAS) is 
reported in the range of 1 – 23%, the number of positive diagnoses 
increased with introduction of duplex sonography, CT angiography 
and MR angiography as even asymptomatic patients are diagnosed. 
Wide range of reported TRAS incidence is most likely influenced 
by nonstandard definition of hemodynamic significance of TRAS. 
Reported causes of TRAS are as follows: surgical failure, graft type 
(higher TRAS incidence is reported in pediatric cadaverous kidney 
donors, although not all authors confirm this situation), immunolog-
ical causes, CMV infection, and progression of the recipient ather-
omatous disease proximally to the graft anastomosis. It was repeat-
edly documented that patients with TRAS have not only worse graft 
survival, but as well overall survival rate. 
Diagnosis of TRAS is usually based on Doppler ultrasound examina-
tion and MR angiography, rarely on CT angiography (contrast medi-
um load). Digital subtraction angiography remains diagnostic gold 
standard, but it should be performed only in case when – in case of 
positive result – immediate endovascular intervention is planned. 
Angioplasty (PTA) is for many years considered as a method of choice 
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On the other hand, rupture of RAA during pregnancy has been 
observed in several cases. In addition, it has been documented 
that treatment of a RAA may improve or even cure hypertension. 
Therefore, the indication for treatment should be established rather 
on patient’s individual situation, taking into consideration gender, 
age, associated comorbidities and size. An ideal indication would 
be an RAA in a 30-year-old female with hypertension, still anticipat-
ing pregnancy and a 2.0 cm RAA. Otherwise, it is well justified to 
observe a 60-year-old normotensive male patient with a 1.8 cm RAA 
and treatment may only become necessary if an increase in size is 
documented during follow-up after one year. 
Treatment options include surgery and endoluminal techniques. 
Several larger surgical series have been published and document 
good results for aneurysmectomy or bypass surgery which has been 
performed when a RAA is associated with a renal artery stenosis. In 
rare cases with very complex angioanatomy, nephrectomy has been 
performed. 
For endoluminal treatment, no larger series has been published so 
far. Typically, coil embolization is performed in RAAs with a suit-
able neck. However, since many RAAs are located at the renal hilum, 
the neck configuration can be very complex involving several side 
branches. In these circumstances, balloon remodelling technique as 
it is applied in neurovascular procedures may be helpful. However, 
this makes the procedure rather complex and also costly. If the aneu-
rysm is on a main renal artery branch without sidebranches, treat-
ment with a stent-graft may be possible. 
Aneurysms caused by arteritis are small and in the periphery in most 
cases; these aneurysms usually are not detected before they rupture 
and treatment consists of coil embolization of the aneurysm bearing 
branch. 
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Renal arterial denervation for the treatment of hypertension
M.R. Sapoval1, M. Azizi2, G. Bobrie3, P.F. Plouin3;
1Dept. of Cardiovascular Radiology, Hôpital Européen Georges 
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Pompidou, Paris, France, 3Hypertension, HEG Pompidou, Paris, 
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Learning Objectives
1. To give an overview of renal arterial denervation literature, poten-

tial and technique
2. To discuss the trial results
3. To give first recommendations for possible indication and treat-

ment 
Arterial hypertension is a major public health problem. It concerns 
up to 40% of the adult population in the developed countries and is 
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1502.3
Treatment of renal artery aneurysms
K.A. Hausegger;
Radiology, General Hospital Klagenfurt, Klagenfurt, Austria.

Learning Objectives
1. To describe the indications, techniques and devices for renal 

artery aneurysm
2. To describe follow-up and main complications of interventions for 

renal artery aneurysm
3. To discuss, with clinical cases, tips and tricks in renal artery aneu-

rysm
The incidence of renal artery aneurysms (RAA) is less than 1% in the 
general population. However, in patients with fibromuscular dys-
plasia (FMD), the incidence rises to 9.6%, and in patients with panar-
teritis nodosa or related inflammatory arterial diseases, renal artery 
microaneurysms can be seen in up to 66%. Non-FMD related aneu-
rysms are typically located on vascular divisions with a predilection 
in the renal hilum. In FMD, RAA can occur in any arterial segment 
affected by FMD, typically in the middle or distal part of the main 
renal artery. RAA caused by arteritis are typically in the far periphery 
of the renal arterial tree. 
Most RAA are asymptomatic. However, hypertension has been 
reported to be present in 33 – 80%. The reason for hypertension in 
RAA is unclear. Possible reasons under discussion are hymodynam-
ic flow alteraterions and peripheral microembolisms which might 
stimulate the renin-angiotension system. Other rare symptoms are 
flank pain and hematuria. RAA microaneurysms in arteritis usually 
become symptomatic when they rupture. On the contrary, RAA of 
the main renal arteries rarely rupture. 
The indication for treatment of RAA is not well defined. Although 
the size seems to be a logical criterion, there is no well-established 
threshold diameter above which an RAA should be treated. Some 
authors defined the diameter of 2 cm and above as an indication for 
treatment; however, this is arbitrarily since rupture of smaller RAA 
has been reported. 
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sive increases in MSNA and RSNA which can contribute to the devel-
opment of hypertension which in turns deteriorate renal function 
by chronic glomerular fibrosis and capillary intimal hyperplasia and 
sclerosis. Conclusion and first recommendations for possible indi-
cations and treatment today: there is clearly not enough evidence 
to define the actual indications of this new approach. According to 
the ongoing clinical trials, it is more likely that the primary indication 
will be resistant hypertension. Because many other cardio vascular 
disease have strong link to sympathic overactivity, it is possible that 
in the next 10 years more indications will be validated making this 
intervention one of the most frequently performed by intervention-
al radiologists. 
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increasing along time (1, 2). It is recognized that poorly controlled HT 
is responsible of major cardio vascular mortality and morbidity (3). 
Despite availability of several classes of medication, it is admitted in 
all European countries that a significant number of patients are not 
well controlled and in particular that they do not reach the therapeu-
tic goal defined by the WHO (BP 85% just like surgical denervation, 
renal artery transection and re-anastomosis). No significant renal 
artery or kidney damage was observed up to 6 months in this animal 
experience (Ardian unpublished data). For the purpose of evaluating 
this approach in humans, the team of Krum recently published the 
first human use of this technique in patient with resistant hyperten-
sion. Treatment was performed in a total of 45 patients (mean age 
58 ± 9 years) and an average blood pressure of 177/101 ± 20 mmHg 
despite taking 4.7 ± 1.5 hypertensive medications. After confirma-
tion of eligibility, the treatment catheter (Simplicity Ardian Inc., Palo 
Alto, USA) was introduced into each renal artery via femoral access. 
Radiofrequency ablations lasting up to 2 min each and of 8 watts or 
less were used to obtain up to 6 ablations within each renal artery 
(median duration of the procedure = 38 min). Patients underwent 
control imaging consisting in angiography, CTA or MRA during the f 
up to 6 months. Mean decrease in office blood pressure were -14/-10 
± 4/3 and -27/-17 ± 16/11 mmHg at 1 and 12 months, respectively (8). 
There was no change in eGFR and no arterial damage except in one 
case where catheter insertion led to dissection that was successfully 
stented. In a subgroup of patients (n=10), radiotracer dilution method 
was applied and revealed a substantial reduction in norepinephrine 
(NE) spillover of 47% at 1 month. Because total body NE spillover was 
greater than the reduction of renal NE drive, this could be a sign that 
this intervention interferes with both efferent sympathetic and affer-
ent sensory nerves and potentially further central mechanisms. No 
attenuation in BP reduction up to 12 months was observed, suggest-
ing the absence of nerve fiber regrowth and the absence of counter 
regulatory BP elevating mechanism. Furthermore, cardiac barore-
flex sensitivity was improved after renal denervation as reported in 
another study (9) as well as reduction in left ventricular mass at 12 
months compared to baseline (from 184 to 169 g/m2). Limitations of 
this study are numerous and caution should be applied when inter-
preting it: lack of randomization against a control group and use of 
office blood pressure instead of ambulatory BP measurement are 
among the most significant ones. However, these preliminary clinical 
results are encouraging enough to support the ongoing randomized 
trial in resistant hypertension (inclusion period completed results to 
be available Q1 2011) (clinicaltrials.gov identifier NCT 000483808). 
Potential applications in cardiac failure and the renal sympathetic 
nervous systems have been identified as a major contributor to the 
complex pathophysiology of hypertension but also states of volume 
overload (congestive heart failure CHF) and progressive renal disease 
both experimentally and in human (10-11). Activation of cardio-renal 
sympathetic nerve activity is even more pronounced in heart failure 
with patients having increase of NE overflow from the heart and the 
kidneys to the plasma (12). There has been recently a demonstration 
of the strong negative predictive value of renal sympathetic activa-
tion on all-cause mortality and heart transplantation in patients with 
CHF. This finding was independent of overall sympathetic activity, 
glomerular filtration rate and left ventricular ejection fraction (13). 
These findings clearly suggest that treatment regimens that further 
decrease renal sympathetic stimulation may have the potential to 
improve survival in patients with heart failure. Potential applications 
in chronic renal disease: patients with end stage renal disease under-
going chronic hemodialysis are known to be hypertensive and to 
have increased MSNA (14). There is evidence that in renal disease the 
diseased kidneys themselves may generate signals that are carried 
by the afferent (kidney to brain) renal nerve to the neuraxis result-
ing in increased peripheral vasomotor tone, thus, resulting in hyper-
tension. There is also evidence that patients with mild renal failure 
have increased MSNA (15). Thus, early during the course of renal dis-
ease, signals that originate in the diseased kidney lead to progres-
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tumor microenvironment will become increasingly important and 
relevant to our practices. As a result, knowing how drugs can be bet-
ter delivered to tissue will be even more critical if we are to improve 
tumor responses and more importantly patient survival. 

1503.2
Nanotechnology: is it important in IR?
A. Keeling;
Radiology, Beaumont Hospital, Dublin, Ireland.

Learning Objectives
1. To define nanotechnology 
2. To review the potential use in IR 
3. To show possible future developments and provide additional 

information sources
 No abstract available

1503.3
Interventions in the fetus
J. Deprest1, J. Toelen2, R. Devlieger1, F. Claus3, K. Allegaert2, M. Van de 
Velde4, L. De Catte1, L. Lewi1;
1Obstetrics and Gynaecology, UZ Leuven - Campus Gasthuisberg, 
Leuven, Belgium, 2Pediatrics, UZ Leuven - Campus Gasthuisberg, 
Leuven, Belgium, 3Radiology, UZ Leuven - Campus Gasthuisberg, 
Leuven, Belgium, 4Anesthesiology, UZ Leuven - Campus 
Gasthuisberg, Leuven, Belgium.

Learning Objectives
1. To describe the current technique
2. To discuss the IR’s state of the art techniques and review recent 

results
3. To describe future implementations of this technique
An increasing number of fetal anomalies are being diagnosed prior 
to birth, some of them amenable for fetal surgical intervention. We 
discuss the current clinical status and recent advances in endoscop-
ic and open surgical interventions. In Europe, fetoscopic interven-
tions are widely embraced, whereas the uptake of open fetal surgery 
in the USA is traditionally more, and operations are even done for 
non-lethal malformations. However, clinical units should be able to 
offer both modalities, which each have different indications; hence, 
they cannot substitute each other. Today, there is level I evidence 
that fetoscopic laser surgery for twin-to-twin-transfusion syndrome 
(TTTS) is the preferred therapy, but this operation actually takes 
place on the placenta. In terms of surgery on the fetus, the stage of 
technical experimentation is over, but most interventions remain 
investigational. An increasingly frequent indication is severe con-
genital diaphragmatic hernia, which is treated by prenatal tracheal 
occlusion. This procedure can be done percutaneously and increases 
survival rate from <20 to 50% in severe cases. Overall maternal safe-
ty of fetal surgery is safe, but rupture of the membranes and preterm 
delivery remain a problem. Its increasing application and mediagen-
icity has triggered the interest to embark on fetal surgical therapy 
although the complexity as well as the overall rare indications is a 
limitation to sufficient experience on an individual basis. We plead 
for increased exchange between high volume units, collaborative 
studies and there might be a case for self-regulation. Inclusion of 
patients into trials whenever possible should be encouraged rather 
than building up casuistic experience. 
Practice Points
- Fetal surgery is only required in a minute minority of patients
- Open fetal surgery as well as operative fetoscopy has limited 

maternal risks
- Fetal surgery requires highly specialized skills, based on extensive 

experimental work and clinical experience, and is only offered 

Special Session
New frontiers in IR

1503.1
Interventional radiology at the molecular level
J.-F.H. Geschwind;
Vascular and Interventional Radiology, Johns Hopkins University 
School of Medicine, Baltimore, MD, United States of America.

Learning Objectives
1. To define molecular treatments and current technology  
2. To describe the role of IR in the implementation of this treatment  
3. To define the current limits and future possibilities
The rationale for regional chemotherapy is to maximize drug con-
centrations and tumor drug uptake in the target organ and mini-
mize systemic toxicity. For regional drug delivery to successfully 
impact relevant outcomes, several important principles regarding 
tumor biology, drug pharmacology and delivery systems must be 
fulfilled. Liver cancer, either primary or secondary from colorectal 
cancer, complies with these principles, as liver cancer has a regional 
pattern of dissemination (with the liver being the only site of meta-
static disease for long periods of time in some cases) that supports 
a loco-regional approach. Other salient features include the selec-
tive blood supply of liver cancer by the hepatic artery and avail-
ability of active drugs with suitable pharmacokinetic properties. 
The ultimate goal of regional therapy is to improve the therapeu-
tic index by increasing efficacy and decreasing systemic toxic-
ity. Hepatic arterial therapy relies on two important assumptions: 
regional delivery of the drug leads to increased local concentration 
and therefore increased therapeutic response and regional delivery 
of the drug lead to decreased systemic exposure and reduced sys-
temic toxicity. The suitability of any specific drug for regional therapy 
can be evaluated by the extent to which it fulfills these assumptions. 
However, drugs that must be activated at a site other than 
the arterial infusion site have no regional delivery advantage. 
It should be noted that although pharmacokinetic parameters may 
allow a selective increase in hepatic tumor exposure, the crucial tar-
get effect of a particular drug (e.g. DNA incorporation of a thymidine 
analog) might also exhibit non-linear kinetics. In this case, the impact 
on what actually is most important, the drug effect, rather than the 
increased drug concentration, might be less selective at high than 
at low dose rates. This is the concept of tissue-related pharmacoki-
netics and takes into account not only saturating pharmacokinetics 
in the tumor but also in systemic tissues. If at high dose rates, the 
plateau for the effect is higher in systemic tissues rather than for the 
tumor itself, loss of regional selectivity is observed. 
The paradigm that increased dose will result in increased biologic 
effect has been challenged by the recent development of targeted 
agents active against cancer. Most cytotoxic drugs act on DNA or 
tubulin, exhibit a sigmoidal steep dose-response curve and dose 
selection is based on maximal tolerated dose. However, for tar-
geted therapies, more is not necessarily better. Pharmacodynamic 
effect is thought to be the result of receptor occupancy and satu-
ration. Optimal target inhibition occurs at a specific drug con-
centration, and increasing the dose will not increase the effect. 
Furthermore, at useful drug concentrations, the maximum tolerat-
ed dose may have not been reached. As this has been recognized, 
the need for new strategies to define the clinically active dose level 
for this kind of drugs is evident. The traditional phase I trial, use-
ful for cytotoxic drugs dose selection, does not accomplish the 
goal for targeted agents. Other parameters including pharmacoki-
netic endpoints such as achieving a predefined target plasma level 
or direct measurement of target inhibition may be more relevant. 
It is therefore very likely that as the field of interventional radiology 
continues to evolve, this notion of how our procedures impact the 
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8.  Amniotic bands 
a.  Pathophysiology: 

Progressive constrictions causing irreversible neurological or 
vascular damage 

b.  Rationale for in utero-therapy: 
Prevention of limb deformities and function loss 

9.  Abnormal Monochorionic Twinning 
9.1  Twin-to-twin Transfusion 
a.  Pathophysiology: 

Intertwin transfusion leads to oligo-polyhydramnios sequence, 
haemodynamic changes; obstetrical complications (preterm 
labour and rupture of the membranes) 

b.  Rationale for in utero-therapy: 
Preventing neurological damage  
Delaying delivery (amniodrainage) Bichorionization stops inter-
twin transfusion, reverses cardiac failure 

9.2 Fetus Acardiacus and Discordant Anomalies 
a.  Pathophysiology: 

Discordant anomalies: where one fetus can be a threat to the 
other one or to avoid termination of entire pregnancy 

b.  Rationale for in utero-therapy: 
Fetocide to improve chances of the other fetus avoidance of ter-
mination of entire pregnancy 
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within strict protocols and by multidisciplinary teams
Research Directions
- Fetoscopy may have reduced preterm labor as compared to open 

fetal surgery, but the problem of iatrogenic PPROM remains. 
Methods for addressing this problem are a clinical need

- There is a need for formal trials to determine the place of fetal sur-
gery for most indications

- Given the rarity of diseases collaborative studies are required.
- Long term outcomes for most conditions remain unknown
- The future lies in non-surgical treatment of diseases and will be 

based on the use of cells or engineered tissues and gene therapy. 
Table 1: Indications and rationale for in utero surgery on the fetus, 
placenta, cord or membranes (Adapted from Deprest et al., 2008). 

Surgery on the fetus 

1.  Congenital Diaphragmatic Hernia 
a. Pathophysiology: 

Pulmonary hypoplasia and pulmonary hypertension 
b.  Rationale for in utero-therapy: 

Timely reversal of pulmonary hypoplasia and prevent pulmonary 
hypertension 

2.  Lower Urinary Tract Obstruction 
a.  Pathophysiology: 

Progressive renal damage by obstruction 
Pulmonary hypoplasia by oligohydramnios 

b.  Rationale for in utero-therapy: 
Urinary diversion prevents obstructive uropathy and restores 
amniotic fluid volume 

3.  Sacrococcygeal Teratoma 
a.  Pathophysiology: 

High-output cardiac failure by arteriovenous shunting 
Fetal anemia by tumor growth and/or bleeding within a tumor 

b.  Rationale for in utero-therapy: 
Cessation of steal phenomenon 
Reversal of cardiac failure 
Prevent polyhydramnios 

4.  Thoracic Space Occupying Lesions 
a.  Pathophysiology: 

Pulmonary hypoplasia (space-occupying mass); hydrops by 
impaired venous return (mediastinal compression) 

b.  Rationale for in utero-therapy: 
Prevention of pulmonary hypoplasia and cardiac failure 

5.  Neural Tube Defects 
a.  Pathophysiology: 

Damage to exposed neural tube 
Cerebrospinal fluid leak, leading to Chiari malformation and 
hydrocephalus 

b.  Rationale for in utero-therapy: 
Covering exposed spinal cord, cessation of leakage preventing 
hydrocephaly and reversing cerebellar herniation 

6. Cardiac Malformations 
a.  Pathophysiology: 

Critical lesions causing irreversible hypoplasia or damage 
b.  Rationale for in utero-therapy: 

Prevention of hypoplasia or arrest of progression of damage 

Surgery on the placenta, cord or membranes 

7.  Chorioangioma 
a.  Pathophysiology: 

High output cardiac failure by arteriovenous shunting and poly-
hydramnios 

b.  Rationale for in utero-therapy: 
Prevention of cardiac failure and hydrops fetoplacentalis 
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imaging without the robotics component (e.g., O-Arm, Medtronic 
Inc., Boulder, CO, USA). 
What robotics can provide for interventional radiology in the 
future 
Most of the past and current developments in the field of robotically 
guided percutaneous interventions have been successfully tested in 
relatively small clinical studies. To our knowledge, none of the sys-
tems is currently commercially available. Improvements and future 
developments have to focus on providing practically applicable and 
economically efficient applications in the field. For imaging devic-
es based on robotic components, the same question of workflow 
integration and economic performance arises. According to the lit-
erature, other fields of improvement include patient safety, material 
interoperability, haptic feedback, compensation for patient move-
ment, especially during respiration [Cleary 4]. Beyond the improve-
ment of existing IR applications, a remarkable development is the 
utilization of robotics for vascular interventions. Robotically steer-
able catheters are used to guide different types of vascular interven-
tions such as cardiac radiofrequency ablation or fenestration proce-
dures for vascular prostheses. A telemanipulation robotics system 
employing steerable catheters for in situ fenestrated endovascular 
aortic repair was evaluated in comparison to conventional catheters 
employing fluoroscopic guidance [Riga 1]. There was a significant 
improvement of procedure time for robotically guided procedures, 
one of the main limiting factors in complex procedures like in situ 
fenestrated endovascular aortic repair. 
Conclusion 
Medical robotics for IR is an emerging field currently comprising 
robotic guidance of instruments for percutaneous interventions 
and imaging devices based on robotic components. Future devel-
opments may extend applications to the field of vascular interven-
tional procedures and include the improvement of existing systems, 
with regard to workflow integration, interoperability and efficiency.
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1503.4
Robotics in IR
T. Schmitz-Rode1, T. Penzkofer2;
1Applied Medical Engineering, RWTH Aachen University, Aachen, 
Germany, 2Diagnostic Radiology/Applied Medical Engineering, 
Aachen University, Aachen, Germany.

Learning Objectives
1. To show available technology
2. To describe recent technology advances and review the pros/cons 

of this technology
3. To show what robotics can provide for IR in the future
Introduction 
Medical Robotics is an evolving field with many past and present 
developments as well as an enormous potential for future advance-
ments. In the field of minimal invasive surgery, the Da Vinci system 
(Intuitive Surgical), originally developed for heart surgery, is well 
established for surgical removal of the prostate gland and gains 
increasing acceptance in other surgical disciplines, like gynecology, 
abdominal and pediatric surgery. In interventional radiology (IR), 
currently two major fields of application of robotics are perceivable: 
(a) robotics as a guidance modality for percutaneous interventions 
and (b) robotics as a component of imaging devices. The main goals 
of robotics in interventional radiology are to increase accuracy of 
the procedure, to optimize procedure time and to reduce radiation 
doses to patient and interventionalist. This is achieved by utilization 
of planning scans or preoperative imaging data, which serve as ref-
erence data for high accuracy actuators of the robotic component. 
An additional aspect is the possibility to manipulate the interven-
tional device from outside the interventional room. 
Currently available technology 
In contrast to surgery, only very few robotics devices are available 
for IR. 
A guidance system dedicated for percutaneous placement of inter-
ventional instruments is the AcuBot System [Stoianovici 1], devel-
oped at John Hopkins University, Baltimore. The system can be used 
for CT- or fluoroscopy-guided interventions. It provides a platform 
with six degrees of freedom to guide needles or other low-profile 
medical instruments [Cleary 1]. Clinical trials were conducted testing 
the device for spinal nerve blocks and CT-based puncture of pulmo-
nary nodules [Cleary 1-3]. 
The Innomotion system (Innomedic, Herxheim, Germany) was 
designed to be fully compatible with a magnetic resonance imaging 
environment by utilizing solely pneumatic robotic components. The 
robot can be used to place a needle holder at the skin entry level, 
according to a plan defined on preprocedurally acquired CT or MR 
imaging. Various phantom based experiments and a limited clinical 
study have been carried out [Moche 1, Stoffner 1]. 
Both AcuBot and Innomotion are patient approved for guidance of 
percutaneous radiological interventions. 
Recent technology advances 
The introduction of imaging systems for interventional radiology or 
minimal-invasive surgery based on industry robotics is probably the 
most visible recent development (Artis zeego, Siemens Healthcare, 
Forchheim, Germany). The system consists of a standard flat panel 
detector and an X-ray tube mounted on a robot suspended C-arm. 
While the system allows standard projection imaging, the industrial 
robot’s high placement accuracy is used to perform CT-grade large 
volume cross-sectional imaging scans by specific rotational patterns 
of the C-arm. 3-D imaging enables, for instance, pre- and postinter-
ventional scans for TACE within the IR suite. The robot offers versa-
tile, reproducible and fast movements of the C-arm, which is espe-
cially beneficial in an interdisciplinary OR environment (e.g., for 
neurosurgical and orthopedic interventions). However, a systematic 
evaluation of the practical value of the system’s properties has not 
been published to date. Alternative approaches facilitate CT-like 
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CEA (OR= 1.37; 85% CI, 0.92-2.04; P=0.12). In the analysis of symptom-
atic patients, OR was 1.13 with a CI of 0.89 to 1.93 (P=0.17)5. 
At present, several large RCTs comparing CEA with CAS are in prog-
ress for symptomatic patients (ICSS and CREST), and the interim 
results of the ICSS have been recently published, analyzing the 
120-day rate of stroke, death, or procedural myocardial infarction. 
Between randomization and 120 days, there were 34 events of dis-
abling stroke or death in the stenting group (4% by Kaplan-Meier 
estimate) and 27 in the endarterectomy group (3.2% by Kaplan-
Meier estimate; hazard ratio [HR], 1.28; 95% confidence interval [CI], 
0.77-2.11). The occurrence of any stoke, death, or myocardial infarc-
tion in the stenting group was 8.5 vs 5.2% in the endarterectomy 
group (72 vs 44 events; HR, 1.69; 95% CI, 1.16-2.45; P=0.006). Risk of 
any stroke (65 vs 35 events; HR, 1.92; 95% CI, 1.27-2.89) and all cause 
death (19 vs 7 events; HR, 2.76; 95% CI, 1.16-6.56) were higher in the 
stenting group than in the endarterectomy group. ofthe seven peri-
procedural myocardial infarctions that were recorded, three were in 
the stenting group and all were fatal; four were in the endarterec-
tomy group, and none were fatal. There were 45 cranial nerve palsies 
in the endarterectomy group and one in the stenting group. There 
were 31 significant hematomas in the stenting group vs 50 in the 
endarterectomy group (P=0.0197). The results of CREST have been 
reported orally, but at the time of writing this abstract the results 
have not been published yet. 
Paucity of evidence hampers the evaluation of carotid artery stent-
ing in the management of patients with asymptomatic carotid dis-
ease. No RCTs have been published comparing carotid stenting with 
medical management in asymptomatic patients. 
On the basis of available date, the ESVS formulated guidelines for 
the treatment of carotid artery stenosis, and their conclusions are 
summarized here3. The available level I evidence suggests that for 
symptomatic patients, surgery is currently the best option [A]. Mid-
term stroke prevention after successful CAS is similar to CEA [A]. CAS 
should be offered to symptomatic patients, if they are at high risk 
for CEA, in high-volume centres with documented low peri-proce-
dural stroke and death rates or inside an RCT [C]. More evidence is 
required to establish the role of CAS in symptomatic CAD, both in 
the peri-procedural period as well as in the long term. 
Meanwhile, it is advisable to offer CAS in asymptomatic patients 
only in high-volume centres with documented low peri-procedural 
stroke and death rates or within well-conducted clinical trials [C]. 
The benefit from CAS in asymptomatic patients with carotid artery 
stenosis is still to be demonstrated. 
In a similar manner, the SVS came to the publication of guidelines 
for the management of carotid artery disease6. In symptomatic and 
asymptomatic patients with low grade carotid stenosis (stenosis 50% 
in symptomatic patients and 60% in asymptomatic patients), opti-
mal medical therapy rather than revascularization is recommended 
(GRADE 1 recommendation, high quality evidence). In symptomat-
ic patients with moderate to severe carotid stenosis (50%), carotid 
endarterectomy plus optimal medical therapy is advised (GRADE 1 
recommendation, high quality evidence). In symptomatic patients 
with moderate to severe carotid stenosis (50%) and high perioper-
ative risk, we suggest carotid artery stenting as a potential alterna-
tive treatment to carotid endarterectomy. (GRADE 2 recommenda-
tion, low quality evidence). High anatomic risk defined as: (1) previ-
ous CEA with recurrent stenosis; (2) prior ipsilateral radiation therapy 
to neck with permanent skin changes; (3) previous ablative neck 
surgery (e.g., radical neck dissection, laryngectomy); (4) common 
carotid artery stenosis below the clavicle; (5) contralateral vocal cord 
paralysis; and (6) presence of a tracheostomy stoma. 
In asymptomatic patients with moderate to severe carotid stenosis 
(60%), carotid endarterectomy plus medical management is recom-
mended as long as perioperative risk is low (GRADE 1 recommenda-
tion, high quality evidence). The SVS guidelines recommend against 
carotid artery stenting for asymptomatic patients with carotid artery 
stenosis (GRADE 1, low quality evidence). 

Special Session
Supraaortic occlusive disease

1504.1
Current guidelines for carotid stenosis management
J.C. van den Berg;
Interventional Radiology, Ospedale Regionale di Lugano, Sede 
Civico, Lugano, Switzerland.

Learning Objectives
1. To give an overview on available current literature on carotid 

stenosis treatment
2. To illustrate indication and treatment in symptomatic patients
3. To illustrate indication and treatment in asymptomatic patients
Ischaemic stroke represents a major health problem and is an impor-
tant cause of long-term disability in several developed countries. 
Mortality from stroke ranges between 10 and 30%, and its sur-
vivors remain at a high annual risk of recurrent ischaemic events 
and mortality, both from myocardial infarction (MI) and repeat-
ed stroke. Atherosclerosis accounts for up to a third of all strokes. 
Atherosclerosis from supra-aortic vessels and especially from the 
common carotid bifurcation is a major cause of recurrent ischaemic 
stroke, accounting for approximately 20% of all strokes. 
The advantages of carotid intervention with endarterectomy (CEA) 
versus medical therapy with antiplatelet agents have been well-
proven by the ECST as well as NASCET trials and CEA is now consid-
ered the standard of care of re-vascularisation therapy, and carotid 
artery stenting (CAS) must be compared with it1. Reduction of risk 
and the need for specific accreditation of specialists and institutions 
for the treatment of extracranial carotid disease are now recognised 
and are vital to ensure the greatest benefit from medical treatment, 
CEA and CAS2. Selection of the best treatment strategy for both 
symptomatic and asymptomatic patients is of outmost importance. 
The impact of the new medications and of the endovascular proce-
dures requires careful re-evaluation of established concepts to pro-
vide guidelines for institutions and individual practitioners dealing 
with extracranial carotid disease. 
The indication to treatment of patients with carotid disease should 
consider five different aspects: 1. neurological symptomatology, 2. 
degree of carotid stenosis, 3. medical co-morbidities, 4. vascular and 
local anatomical features, and 5. carotid plaque morphology3. 
In routine clinical practice, the indication to treat using invasive tech-
niques is usually based on 1 and 2, while the choice between carot-
id endarterectomy (CEA) and carotid artery stenting (CAS) is mainly 
based on 3, 4 and 5. 
Several trials have compared CEA and carotid stenting, and include 
the CAVATAS, the SAPPHIRE trial, the French EVA 3S and the German 
SPACE trial. The most recent meta-analysis by The Cochrane 
Collaboration of eight randomised trials comparing CEA with CAS 
(CAVATAS, Kentucky, Leicester, Wallstent, SAPPHIRE, EVA-3S, SPACE 
and BACASS) showed that surgery is associated with lower stroke 
and death rate within 30 days of treatment (odds ratio (OR): 1.39, 
95% CI: 1.05-1.84, p=0.02) and higher cranial neuropathy rate (OR: 
0.07, 95% CI: 0.03-0.20, p < 0.01)4. No significant differences were 
found in the following outcome comparisons: 30-day stroke, myo-
cardial infarction or death and stroke during long-term follow-up. 
The authors conclude that currently available data do not sup-
port a change in clinical practice away from recommending CEA as 
the treatment of choice for suitable carotid artery stenosis. Similar 
results were seen in a meta-analysis by Ringleb et al., and includ-
ed the Leicester, Wallstent trial, CAVATAS, the Kentucky-A trial, the 
Kentucky-B trial, the SAPPHIRE trial, EVA-3S trial, and SPACE trial. This 
is a combination of both symptomatic and asymptomatic patients. 
Within this meta-analysis, there was a 37% increase in the odds of 
suffering a disabling stroke or death with using CAS compared to 
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2009 May;40(5):1698-703. 
8. Tietke M, Jansen O. Cerebral protection vs no cerebral protec-

tion: timing of stroke with CAS. J Cardiovasc Surg (Torino) 2009 
Dec;50(6):751-60. 

9. Garg N, Karagiorgos N, Pisimisis GT, Sohal DP, Longo GM, 
Johanning JM, et al. Cerebral protection devices reduce peripro-
cedural strokes during carotid angioplasty and stenting: a sys-
tematic review of the current literature. J Endovasc Ther 2009 
Aug;16(4):412-27. 

10. Schillinger M, Gschwendtner M, Reimers B, Trenkler J, Stockx L, 
Mair J, et al. Does carotid stent cell design matter? Stroke 2008 
Mar;39(3):905-9. 

1504.2
Current status: CEA vs. CAS
H.-H. Eckstein;
Klinik für Gefäßchirurgie, Klinikum rechts der Isar der Technischen 
Universität München, Munich, Germany.

Learning Objectives
1. To give an overview of the latest CAS and CEA trials (incl. ongoing 

trials)
2. To discuss the trial results
3. To give recommendations on the choice of treatment
 No abstract available

1504.3
Cerebral protection: where do we stand?
T.J. Cleveland;
Vascular Services, Sheffield Vascular Institute, Sheffield, United 
Kingdom.

Learning Objectives
1. To present the different protection device available  
2. To review evidence for protection  
3. To discuss the pros and cons of protection
When carotid artery angioplasty and stenting were first consid-
ered, it was rejected on the assumption that the release of embo-
lic particles would be such that the complications of the procedure 
would invalidate its benefit. Somewhat surprisingly, when simple 
balloon angioplasty was performed, in patients considered to be at 
high risk of stroke and surgery, the symptomatic embolic event rate 
was somewhat less than expected1. However, like carotid endart-
erectomy, the fewer the number of embolic events, the better the 
safety profile of the procedure, and in turn the more the benefit to 
patients. 
Since the early balloon angioplasty procedures, a significant propor-
tion of the research and technology has been focused on attempts 
to reduce the potential embolic load to the brain, at the time of CAS. 
Initial attempts included the use of stent supported angioplasty, 
usually following mild predilatation, and it has now become the 
standard of care to attempt to place a stent at the carotid bifurca-
tion, rather than to try to treat the lesion with PTA. 
Cerebral protection, at the time of CAS, can be considered to being 
utilised at a number of levels, including: 
• Patient selection – on the basis of imaging criteria, morphology 

and patient characteristics 
• Drug therapy – usually by the usage of antiplatelet medications 
• Technique – including learning (possibly with the inclusion of 

simulation), teaching and practice 
• Access techniques and technology – including the use of dedi-

cated sheaths, guiding catheters, telescopic techniques 
• Stent design – cell structure, metallic components 
• Dedicated cerebral protection devices. 

The technique of carotid artery stenting 
In order to select patients who are well suited for CAS, imaging of 
the aortic arch and supraaortic vessels (by CTA, MRA or non-selec-
tive arch angiography) is mandatory, and of utmost importance to 
reduce the procedural complication risk7. Carotid artery stenting is 
performed under local anesthesia with mild or no sedation. Patients 
are placed on clopidogrel and aspirin (either with a loading dose the 
day of the procedure or as standard therapy for at least 3 days before 
the procedure). Arterial access is achieved through a retrograde fem-
oral artery approach. Brachial, radial, or direct CCA approaches have 
been used in some instances. Patients are heparinized to an acti-
vated clotting time (ACT) of 250-300 seconds. The CCA is selectively 
cannulated with a 5F directional catheter over a 0.035-inch guide-
wire. Currently available stents are deployed through a 6F sheath or 
an 8F guiding catheter placed in the CCA within a few centimeters 
of the lesion. The use of one of several embolic protection devices 
(EPD) is recommended, although no randomized trials have been 
performed to determine their neurologic efficacy. Data in the litera-
ture is very conflicting in this regard, with two recent meta-analyses 
being published with completely different outcomes8, 9. Predilation 
is performed with a 3 to 4 mm balloon to ensure safe passage of the 
stent. Atropine may be given prior to angioplasty or selectively, to 
prevent vasovagal complications. Current rapid-exchange stent plat-
forms work over the 0.014-inch wires of the EPDs. Self-expanding 
nitinol stents are preferred; open and closed cell designs, as well 
as tubular and tapered shapes are available and reliable compara-
tive studies to guide selection of one stent design over the other 
are still lacking. Analysis of a large data set revealed no differences 
in outcome that can be related to the choice of stent design10. Post-
stenting angioplasty is performed with a balloon undersized by 20 
to 40% of CA diameter and the stent length. A moderate residual 
stenosis (20 to 30%) can be accepted since continued expansion of 
nitinol stents may show additional luminal enlargement over time. 
Finally, the EPD is removed over a retrieval catheter. The completion 
angiogram must visualize the extra- and intracranial circulation in 
two or more views. Patients are placed on clopidogrel for at least 4 
weeks and on aspirin indefinitely, but data to support this pharma-
cological treatment and its duration are lacking. 
This paper will give an update on the outcome of the most recent 
trials and will provide guidelines for operator training, patient selec-
tion, pre-procedural imaging, CAS technique (including choice of 
stent and embolic protection device), and optimal pharmacothera-
py.
References
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Disclosure
My institution has received research funding support, and I have 
acted as Consultant for Boston Scientific, Cordis and Abbott, all of 
which manufacture devices used for carotid artery stenting.

1504.4
Brachiocephalic, subclavian and vertebral artery treatment
P. Haage;
Dept of Diagnostic and Interventional Radiology, Helios Klinikum 
Wuppertal, University Hospital Witten/Herdecke, Wuppertal, 
Germany.

Learning Objectives
1. To provide background information on and clinical features of 

supraaortic artery stenosis
2. To describe the indications, techniques, devices and protocols for 

supraaortic artery stenosis treatment
3. To illustrate the technical approach by clinical cases 
Brachiocephalic and subclavian artery
Stenoses of the brachiocephalic and subclavian artery may, depend-
ing on localisation, present as upper limb ischemia, embolisation in 
hands and fingers or as amaurosis fugax, transient ischemic attacks 
and even stroke, warranting treatment. Other indications for treat-
ment include intended coronary artery bypass surgery requiring a 
patent internal mammary artery and flow reversed subclavian steal 
syndrome. Subclavian and here predominantly the left subclavian 
artery lesions are more commonly diseased than the other great 
vessels. 
Endovascular techniques today are the preferred treatment modali-
ty, whereas surgical cervical bypasses or intrathoracic reconstruction 
are now by and large reserved for extensive, multi-vessel involve-
ment or after unsuccessful endovascular interventions. Brountzos et 
al. reported a clinical success rate of 94% after primary stenting of 
the subclavian and innominate artery. Primary patency was 91.7 and 
77% at 12 and 24 months and cumulative secondary patency 96.5 
and 91.7% at 12 and 24 months, respectively. 
For percutaneous intervention, preservation of the left vertebral 
artery (plus the internal mammary) is an important issue. The bra-
chiocephalic artery is often the most challenging vessel to be treated 
as a consequence of its large diameter and short length and because 
it bifurcates into the right subclavian and common carotid arteries. 
Furthermore, right subclavian artery intervention often is more com-
plex than its left-side equal, partly due to the tendency for stenoses 
to develop in the very short section between its origin and the right 
vertebral artery branch-off. 
Literature tends towards more favourable results with stenting ver-
sus conventional balloon angioplasty. The post-stent restenosis rates 
in the great vessels can be as low as 5%, compared to rates as high as 
22% after angioplasty. 
Especially in lesions involving the ostium, balloon expandable stents 
can be considered more precise with regard to placement than self-
expanding stents. Stents protruding into the aortic arch render rein-
terventions exceptionally difficult. Self-expanding stents have more 
relevance, e.g. in the middle and distal subclavian artery. 
Vertebral artery
Signs of vertebrobasilar ischemia are nonspecific and variable, mak-
ing diagnosis difficult. The most frequent symptom is vertigo, often 
accompanied by headache. 
Figures on the prognosis of vertebrobasilar transient ischemic attack 
and minor stroke show that patients with vertebrobasilar events 

A series of cerebral protection devices have been developed over 
the years, each of which follow one of three basic philosophies: 
Temporary internal carotid artery occlusion 
Carotid artery blood filtration 
Reversed or static internal carotid artery blood flow. 
Temporary internal carotid artery balloon occlusion was first pro-
posed by Theron, and this was subsequently commercialised as the 
PercuSurge (Medtronic) device. Whilst this was ground breaking at 
the time, this form of cerebral protection has largely fallen into dis-
use. 
The filter systems (and there are now many of them) largely replaced 
the temporary internal carotid artery occlusion devices. They have 
been extensively used for a number of years for cerebral protection. 
All of these devices are composed of a filter system, which is intro-
duced into the patient, in a collapsed form. In this low profile situa-
tion, they are passed across the internal carotid artery stenosis (either 
on or as a part of a fine wire system) and they are then deployed. The 
filter is then intended to straddle the lumen of the internal carotid 
artery, and therefore capture any particles, should they be released 
at the subsequent times of angioplasty and stenting. The significant 
advantage that filters have over the temporary occlusion devices is 
that they allow the internal carotid artery blood flow to be main-
tained, allowing for continued cerebral perfusion, and also to allow 
the operator to visualise the index lesion for treatment. 
Subsequently, reverse flow, and more latterly, flow stasis systems 
have been developed. These are sometimes also referred to as 
“endovascular clamping” devices. In this circumstance, blood flow 
is arrested (by balloon occlusion) in the common carotid artery and 
the external carotid artery. In the stasis system (MoMa, Invatec), this 
ensures that there is no forward flow in the internal carotid artery 
(emboli being actively aspirated); in the reverse flow system (Gore), 
the side arm of the common carotid artery sheath is connected (via 
a filter) to the patient’s venous system, by which means the internal 
carotid artery blood flow is reversed away from the brain. Both of 
these methods direct away any emboli generated during manipula-
tion of the carotid bifurcation. 
Evidence and experience indicate that none of the above systems 
are perfect, and each has potential merits and disadvantages. 
Indeed, the use of protection systems at all is considered by some 
to create more problems than they solve and are not used by some 
operators2. Others consider that the use of protection devices to be 
mandatory3. The specifics of the merits and drawbacks of the differ-
ent systems will be considered during the presentation, and the evi-
dence reviewed both in favour of, and against, their use individually 
and as a group. 
Despite the significant technological advances in cerebral protec-
tion and specific protection devices, embolic events continue to 
occur during carotid stenting, some of which have clinical signifi-
cance by causing symptoms; for others, the significance is less clear. 
The recent results of the ICSS trial4, particularly those of the MRI sub-
study, confirm this to be the case. The exact significance of these 
findings remains unclear. The precise role of the protection devices, 
and other protection techniques, has yet to be clarified. However, it 
is clear that whilst carotid artery stenting can be performed with an 
acceptable and useful short term safety profile, there remains signif-
icant work to be done with regard to the prevention of events at the 
time of the procedure. If these can be more reliably limited, then the 
longer term stroke prevention utility of carotid stents appears to be 
very similar to that of carotid endarterectomy.
References
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Special Session
Endovascular management of abdominal aortic 
aneurysms

2101.1
EVAR vs. open repair: what works best for fit and unfit 
patients?
C.D. Liapis, K.G. Moulakakis;
Department of Vascular Surgery, University of Athens, General 
University Hospital Attikon, Athens, Greece.

Learning Objectives
1. To give an overview of the latest data regarding EVAR and open 

repair
2. To discuss the trial implications with respect to fit and unfit patients 
3. To give recommendations on when to do what
The treatment options for asymptomatic AAAs are continuing sur-
veillance or surgical repair according to size. Two modes of repair are 
currently available for an AAA, open aneurysm repair (OR) and endo-
vascular aneurysm repair (EVAR). The conventional thinking is that 
open repair is appropriate for young, healthy patients and EVAR for 
older, sicker patients if they are anatomically suitable. The hypoth-
esis is that the impact of risk factors upon perioperative mortality 
might differ between patients undergoing open repair and endo-
vascular repair.
The evolution in the endovascular area has influenced the man-
agement of AAA. The efficacy of endovascular repair compared 
with open surgical repair has been tested in two randomized trials, 
the EVAR I and the DREAM trial which were published in 20051,2. 
These trials had relatively similar results and showed an initial sur-
vival advantage with the endovascular technique. The 8 and 6 years 
follow-up results of the EVAR I and DREAM trial were recently pub-
lished. Both trials demonstrated similar survival rates between 
patients treated with OR and EVAR, but patients with EVAR in long 
term follow-up were associated with increased rates of graft-related 
complications and reinterventions3,4. 
In the era of decision making, the patient’s fitness is an important 
variable predicting the outcome of AAA surgical reconstruction. 
The necessity to accurately define and differentiate the “high risk” 
patient from the “low risk”, lead to stratification scales. Various scor-
ing systems, such as the Leiden Score and the Glasgow Aneurysm 

have a lower risk of successive stroke or death, once the acute phase 
(7 days) is over, compared with patients presenting with carotid ter-
ritory symptoms. On the contrary, patients presenting with verte-
brobasilar events in the acute phase had a higher relative risk of sub-
sequent infarction compared to patients with symptomatic carotid 
disease. 
Surgical treatment is technically challenging due to poor access to 
the vessel origin; this is why surgery is rarely offered in many hos-
pitals. A retrospective review of 369 extracranial vertebral artery 
operations found low complication rates of the procedure and good 
long term patency rates (92% patent at 10 years follow up). Still, 
medical treatment alone so far has been the traditional treatment 
for posterior circulation crises. To date, there have however been no 
randomised trials of the use of different antiplatelet or anticoagu-
lant drugs in cases of vertebral artery stenosis. In one study, medi-
cal therapy is reported to improve prognosis with a 13% relative risk 
reduction with no clinical advantage of warfarin over aspirin. 
Increasing literature reports advocate that percutaneous interven-
tion at this site is safe and effective. There is less information avail-
able regarding PTA and stenting for intracranial vertebral artery 
stenosis but reports also imply that it may be a realistic option to 
best medical treatment since a surgical approach is no alternative for 
these lesions in symptomatic patients with a significant VA stenosis. 
Quite lately, a series of stent placements in 61 vertebral or intracra-
nial arteries was reported. The series included 17 basilar and 23 ver-
tebral arteries and a technical success rate for stenting of 95% was 
achieved. The 30 day post procedural stroke rate was reported to be 
6.6%. 
There is only one randomised study comparing percutaneous treat-
ment of vertebral artery stenosis with medical treatment available. 
The results from this subgroup of CAVATAS advocate that endovas-
cular treatment of vertebral artery stenosis attains good technical 
results and may be quite safe, even though 2/8 patients suffered 
from vertebrobasilar TIA at time of treatment. 
A pre-treatment with clopidogrel (loading dose 300 mg in emergen-
cies) and ASS is recommended. All cervicocranial vessels to evalu-
ate the lesion, collateral- and direction of flow should be depicted. 
The intervention is typically performed via a femoral approach by 
balloon angioplasty (with the use of balloon expandable stents). 
Stenosis is crossed by way of catheter plus floppy tipped guide wire 
(0.035'' or 0.018'') also to circumvent spasm. In problematic anatomy, 
an extra-stiff guide wire may be introduced. Post stent placement, 
the balloon should not be placed beyond the distal edge of the stent 
to avoid dissection. Distal protection is not customarily necessary. 
In this lecture, the indications, techniques, devices and study results 
on the topic of brachiocephalic, subclavian and vertebral artery 
stenosis will be presented accompanied by background information 
and corresponding cases. 
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patients at high medical risk for open repair may benefit from EVAR 
while in low risk patients with suitable anatomy for EVAR, both tech-
niques have similar effects. The decision making depends on the 
balance of risks and benefits and medical advice for the treatment of 
an abdominal aortic aneurysm should be individualized23. The treat-
ing physician must take into account the patient’s life expectancy, 
the patient’s fitness, the anatomic suitability that make endovascu-
lar repair possible and finally the patient’s preference.
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Score have been considered and applied to determine the fitness 
status. Described in 1994, the Glasgow Aneurysm Score was a car-
diac risk score intended solely for vascular surgical procedures, while 
1 year later the Leiden Risk Model was developed to assess peri-
operative mortality in patients with AAA5,6. Two more risk indices 
giving emphasis in cardiac risk assessment have been developed 
for vascular surgical procedures, the Customized Probability Index 
and the L’Italien Index7,8. Analysis of data from EVAR 1 trial based 
on Customized Probability Index showed that the fittest group of 
patients experienced the greatest benefit of EVAR over open repair in 
terms of 30-day operative mortality9. The Glasgow Aneurysm Score 
was used to predict 30-day and 2-year mortality in the patients from 
the (DREAM) trial. The authors concluded that Glasgow Aneurysm 
Score was most valuable in identifying low-risk patients and not very 
useful for the identification of high-risk patients10. 
Additional data of the recent literature have given space in relatively 
contradicting conclusions. A recent report derived from a study of 
44,630 patients applied a new scoring system based on significant 
baseline risk factors such as renal failure with dialysis, renal fail-
ure without dialysis, clinically significant lower extremity ischemia, 
patient age, heart failure, chronic liver disease, female gender, neu-
rological disorders, chronic pulmonary disease, surgeon’s experi-
ence in EVAR and hospital annual volume in11. The authors identi-
fied a group of high-risk patients that should not be treated with 
EVAR because of prohibitively high mortality11. Similar results are 
described in a different database study of 862 patients. The Glasgow 
Aneurysm Score, the Modified Leiden Score, and the Modified 
Comorbidity Severity Score were correlated for perioperative mor-
tality in both open repair and endovascular reconstruction12. This 
study revealed that patients at low medical risk for open repair did 
not derive statistically significant mortality benefit with EVAR, while 
patients at high medical risk for open repair derived significant ben-
efit from EVAR12. On the contrary, another study, based on 22.830 
patients and using a multiple logistic regression model to evaluate 
the risk prediction score for perioperative mortality, concluded that 
mortality after AAA repair is predicted by comorbidities, gender, 
and age, and these predictors have similar effects for both methods 
of AAA repair13.

Only one study, the EVAR 2 trial, randomized patients unfit for OR 
between EVAR and conservative nonoperative management. This 
trial demonstrated a high operative mortality rate associated with 
EVAR in the highest risk patients14. The EVAR 2 trial concluded 
that EVAR does not even improve survival over no-intervention for 
patients unfit for open repair. The message which was emphasized 
by the investigators was that "If the patient is high risk, the impor-
tance should be to get the patient fit enough first rather than per-
form early EVAR". The 8 years follow-up results of the EVAR 2 trial 
were recently published. The investigators found that EVAR was 
associated with a significantly lower rate of aneurysm-related mor-
tality than no repair15. However, EVAR was not associated with a 
reduction in the rate of death from any cause. 
Controversy exists in the literature concerning the management of 
ruptured aneurysms and no data are available describing the influ-
ence of fitness on perioperative mortality after EVAR and open 
repair. Population review studies provide evidence that mortality 
from EVAR appears to be lower that open surgery16,17,18. However, 
this conclusion should be balanced through the understanding that 
in these studies there were publication bias and significant patient 
selectivity according to hemodynamic instability, suitability for EVAR  
and surgeon’s preference. In addition, a randomized study, the Not-
tingham trial, failed to demonstrate any benefit of EVAR over OR19. 
 Three randomized studies are currently running and in near future 
will attempt to elucidate whether EVAR has the potential to improve 
outcome after ruptured abdominal aortic aneurysm and to clarify 
the impact of risk factors upon perioperative mortality20,21,22. 
According to the available data there is emerging evidence that 
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the Zenith device (Cook Medical Inc, Bloomington, Ind, USA). There 
were no conversions to open surgery or post-treatment ruptures. 
Technical success was achieved in 93% of patients (68/73). Thirty-
day mortality was 5.5% (4/73). Major perioperative complications 
occurred in 11 (14%) patients. Mean length of stay was 8.6 days. This 
patient cohort was included in a larger series of patients (n=724) also 
comprising repair of descending thoracic aneurysms3. In a direct 
comparison with open repair, although the groups were not entirely 
comparable, the authors found no significant difference in the inci-
dence of mortality or spinal cord ischaemia between endovascular 
and open repair. Multivariate analysis showed that the extent of dis-
ease (type I - IV) was the primary factor in the development of spi-
nal cord ischaemia in both treatment modalities. There was a trend, 
however, toward a lower rate of spinal cord injury in the endovascu-
lar group compared to the open group (4.3 versus 7.5%, respectively, 
P=0.08). 
Results of the published case series of endovascular TAAA repair are 
summarized in Table 14-11. The results are remarkably similar in all of 
the published single center case studies. 
Recently, Haulon and colleagues published the first review of TAAA 
branch-grafting as well as the French experience12. The relatively 
small number of reports made it difficult for the authors to draw 
firm conclusions. They described a mortality rate between 2.7 and 
20%, spinal cord injury between 0 and 9%, and branch patency rate 
well above 95%. The authors felt, correctly, that these results were 
encouraging in light of the fact that the population of patients treat-
ed was generally high-risk with multiple co-morbidities. 
The Cleveland clinic, with the largest experience worldwide, has also 
compared endovascular repair with hybrid techniques for TAAA13. In 
their article, they underline the favourable results of endovascular 
repair for TAAA as well as the potential in terms of technical evolu-
tion. They also discuss the results of hybrid repair for TAAA and con-
clude that this technique will likely be relegated to non-surgical and 
non-endovascular patients. In another important article, they give a 
comprehensive overview of late complications after endovascular 
repair of TAAA14. Renal failure has to be considered not only from 
the technical point of view, but also as a result of multiple contrast 
enhanced investigations. Spinal cord ischemia is not eliminated by 
the endovascular technique but seems to be less prevalent, espe-
cially with adequate systolic blood pressure throughout and after 
the procedure and cerebrospinal fluid drainage for 48-72 hours. In 
their large experience, the target vessel patency remains high, well 
above 95%. 
Chuter et al. have recently focused on device options with regard 
to fenestrations and different types of branches (type of orienta-
tion, internal/external, caudally directed, axial, helical)15. All of these 
present with inherent advantages and disadvantages and the choice 
should be tailored to the anatomy of the target vessel and the 
aneurysm morphology rather than on a preset preference for one 
option or another. Anatomical and physiological criteria for patient 
selection should always be carefully considered before coming to 
a decision. Chuter emphasizes that the technique carries a risk of 
potential complications, some of which may be as high as for open 
repair. Another topic of interest is the potential standardization of 
branched grafts in the attempt to make such grafts available off-
the-shelf. Chuter et al. studied the variation in the shape and length 
of the branches of a thoraco-abdominal graft and concluded that a 
certain degree of misalignment between cuff and target vessel had 
no detrimental effect on the feasibility of multi-branched stent graft 
insertion. Expanding on this theme, they conducted a study assess-
ing the feasibility of a standard off-the-shelf multi-branched stent-
graft16. They concluded that 88% of suitable TAAA cases would be 
treatable with such a graft, thereby eliminating long manufacturing 
delays and expanding the scope of endovascular repair of TAAA. 
Finally, first reports have emerged on how to deal with intra-oper-
ative complications. Ferreira et al. have described how to occlude a 
branch and avoid an endoleak when catheterization of the target 
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2101.2
Update on branched and fenestrated stentgrafts
E.L. Verhoeven;
Department of Vascular and Endovascular Surgery, Klinikum 
Nürnberg Süd, Nürnberg, Germany.

Learning Objectives
1. To give an overview of the latest data regarding branched and 

fenestrated prostheses
2. To discuss the trial results
3. To give first recommendations on when to choose which
Literature review 
Treatment of TAAA with branched stent-grafting is entering its sec-
ond decade. Initially, the technique was reserved to a few pioneer-
ing centers, but in recent years it has become more widespread in 
larger and experienced endovascular centers throughout the world. 
Chuter et al. were the first to treat a TAAA with a multi-branched 
stent-graft1. In 2001, they published the case of a 76-year-old man 
with a type III TAAA and a contained rupture of a supraceliac pen-
etrating ulcer using this novel approach. The aneurysm was treat-
ed with a custom-made device with two 25 mm downwards facing 
branches for the celiac trunk and the superior mesenteric artery, as 
well as two 5 mm stumps for the renal arteries. Despite technical 
success, the patient developed paraplegia on the second postop-
erative day. The repair covered the entire abdominal and half of the 
descending thoracic aorta, which was ulcerated and ruptured, and 
the rupture was believed to have contributed to the development 
of paraplegia. 
The largest reported series to date was published in 2007 and 
included a cohort of 73 patients operated on in The Cleveland Clinic 
Foundation, Cleveland, Ohio, USA2. In that series, there were 28 
type I, II, or III and 45 type IV TAAAs. Mean aneurysm size was 7.1 cm 
(range 4.5-11.3 cm). General anesthesia was used in 47% of patients 
and regional anesthesia in 53%. The devices used were all variants of 
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ier. New types of branches have been designed with greater flexibil-
ity, but must be tested further. The use of both indwelling wires but 
also additional through-and-through wires to stabilize the upper 
introduction sheath can be very helpful. Finally, the modern hydro-
philic-coated guiding sheaths are facilitating access, even in smaller 
or tortuous vessels. At this moment, a much needed development 
would be a dedicated bridging covered stent. The ideal stent would 
provide a tied and fixed seal in the side branch, but also in the tar-
get vessel, and be able to absorb both the angulation between the 
branch and the target vessel and the continuous movements caused 
by breathing and blood pressure waves. 
So what does the future hold for patients with TAAA? Open repair, 
even if performed by highly experienced surgeons in specialist cen-
tres, is too invasive for most patients, and the risks of mortality and 
major complications are simply too high. It will, however, continue 
to have a role for the small number of patients who are either not 
candidates for endovascular repair based on anatomical grounds, or 
are young and present with connective tissue disease (e.g., Marfans 
disease). The hybrid approach will be relegated to non-surgical and 
non-endovascular candidates. For the remainder of patients with 
TAAA, endovascular repair will become the procedure of choice, 
even if they are “suitable” for open repair. 

Table. 1 Reported results with branched and fenestrated endo-
vascular repair for TAAA. 

Authors Year No Technical 
success 30d mort 1-yr survival 

Chuter 2001 1 100% - - 

Anderson 2005 4 75% 25% 75% 

Greenberg (*) 2006 9 89% 0% 78% 

Simi 2007 1 100% - - 

Roselli(*) 2007 73 93% 5.5% 81% 

Chuter 2008 22 100% 9.1% 77% 

Gilling-Smith 2008 6 100% 0% 100% 

Ferreira 2008 11 - 23.7% 76.3% 

Bicknell 2009 8 100% 0% - 

Verhoeven 2009 30 93% 6.7% 76% 

Haulon 2010 33 94% 9% 82% 

* same series.
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vessel is unsuccessful17. Reilly et al. even describe the deliberate cre-
ation of an endoleak via a distal chimney technique to reverse post-
operative paraplegia18. 
Discussion 
The results of endovascular repair of TAAA are excellent on the short-
term, and the technique clearly reduces the surgical impact on the 
patient, compared to open and hybrid repair alternatives. The results 
are all the more remarkable when one considers that most series 
include a large proportion of high-risk patients with large aneurysms 
who were refused open repair. In addition, some patients were treat-
ed by endovascular means after earlier abdominal, thoracic or even 
thoraco-abdominal open repair. Obviously, one has to acknowl-
edge a potential publication bias and the fact that more than 80% 
of the cases in the literature originate from two American and two 
European centres. Other centres’ reports, however, have emerged 
recently. It is striking that the results are similar throughout the pub-
lished literature. The endovascular approach usually requires access 
via one or sometimes two femoral arteries (or a surgical conduit if 
there are issues with ilio-femoral access) and one brachial access. 
Some have even performed the procedure totally percutaneously or 
under regional anesthesia. However, as the procedure time may vary 
from three hours for straightforward cases to over six hours for com-
plex cases, general anesthesia is invariably used for the comfort of 
both the patient and the surgical team. 
Despite the obvious advantages of an endovascular approach, 
operative risks still remain. Mortality has been reported to be in 
the region of 5-20% with the larger series reporting mortality rates 
less than 10%. Renal failure remains a problem and can occur due 
to intra-procedural technical errors, late occlusions of renal artery 
stent-grafts, and multiple contrast enhanced CT scans. Another 
procedure-specific complication is iatrogenic retroperitoneal hema-
toma due to multiple catheterizations and the introduction of fairly 
stiff covered stents used to bridge the gap between branches and 
target vessels. This can result is perforations of small vessels, and 
ongoing bleeding in anticoagulated patients. Lower limb compart-
ment syndrome can also occur if the large diameter introduction 
systems remain in place for longer than two hours. Our approach 
includes the removal of introduction systems as early as possible so 
as to restore lower limb perfusion. One technique to achieve this, 
while still preserving access, is to use a purse string suture which is 
placed before introducing the device and then snugged around the 
wire, catheter or small diameter sheath once the introduction sys-
tem has been removed. Another technique is to retrieve the delivery 
system and then position the sheath within the external iliac artery 
thereby restoring pelvic perfusion and thus lower limb perfusion via 
collaterals. 
A learning curve is inevitable and steep in view of the need for indi-
vidual tailoring of the technique for each patient. This is especially 
the case when using grafts with a combination of branches and fen-
estrations. While the fenestrated technique for complex abdominal 
aortic aneurysms evolved rapidly and has now clearly reached matu-
rity, the technique of endovascular TAAA repair is evolving at an alto-
gether slower pace (possibly due to the smaller number of clinicians 
willing and able to take on such complex aortic disease and the rela-
tively smaller number of TAAAs compared to abdominal aortic aneu-
rysms). Tapering the main graft down at the level of the branches 
creates room for the branches to open fully within the lumen of the 
aneurysm and greatly facilitates the catheterization process and the 
introduction of the bridging covered stents. Another similar evolu-
tion is the deliberate off-set positioning of branches in terms of their 
orientation, which again creates room for catheterization and avoids 
jamming of lower target vessels by a branch. This is especially suit-
able for the celiac trunk and superior mesenteric artery. Obviously, 
it is important to orientate a graft correctly during deployment. 
This is not always easy because the grafts are usually long and can 
be torqued inside the introduction system. A spiral wire should take 
care of this problem and stabilize the graft, making deployment eas-
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it would be useful to have another reliable diagnostic examination 
during follow-up. 
Color duplex ultrasound (CDUS) is non-invasive, does not use 
radiation, is less expensive, easy to perform and widely available. 
However, although the reliability of duplex ultrasound scanning for 
routine surveillance of AAA is well accepted, its accuracy and reliabil-
ity in evaluating aneurysms after endovascular repair has not been 
well defined; furthermore, initial studies have limited success. 
The introduction of ultrasound contrast agents and contrast-specif-
ic imaging (CE-US) has, however, rekindled interest in this modality 
and its potential for replacing of CTA in routine surveillance. 
Ultrasound contrast agents are characterized by the capacity to be 
modified by the process used to image them, creating contrast-spe-
cific signals, with the response depending on the insonation power, 
i.e. the amplitude of the acoustic pressure wave, indicated by the 
mechanical index (MI). 
With the use of an high acoustic powers (high MI), the microbubbles 
are destroyed producing specific signals, which are of very high 
intensity over a broad range of frequencies, not requiring contrast-
specific imaging software but simply using the normal color Doppler 
mode. 
However, signals are only very transient, since the microbubbles 
are destroyed within a few milliseconds, not allowing a continuous 
assessment of structures (dynamic imaging). 
With the use of low acoustic powers (low MI), the microbubbles 
remain static, simply resonating when interrogated with sound, 
enhancing backscatter and thereby increasing the detected signal 
and thus blood pool contrast. The oscillation of the microbubbles 
results in the emission of specific sound waves, which can be detect-
ed by the transducer as contrast-specific signals. 
Second-generation microbubble contrast agent consists of per-
fluorocarbon gas surrounded by a phospholipid shell. When low MI 
techniques are used, they are relatively robust, allowing real-time 
detection without significant agent destruction. As a matter of fact, 
this combination allows visualizing a stent-graft in real time, from 
many different angles and over several minutes. This enables more 
practical and reproducible evaluation of these patients in a routine 
clinical setting. Furthermore, in case of doubts, microbubbles can be 
instantly destroyed by using a brief pulse of high-intensity (high MI) 
in order to detect/exclude the presence of subtle endoleaks. 
Based on early published experience, CEUS seems to be a fast, non-
invasive, reliable and valid alternative to MSCT angiography for 
endoleak detection in endovascular aortic stent graft patients. 
The main drawbacks of US include the operator dependence, with 
scan quality and scanning protocols varying greatly from one insti-
tution to another. As a matter of fact, standardization of scanning 
techniques as well as an accurate learning curve of the operator may 
reduce some of these variabilities. Other limitations are represented 
by patient habitus (obesity) and bowel gas that can interfere with 
imaging. 
Finally, in the post-EVAR follow-up, CEUS cannot replace CT-angio- 
graphy in providing information related to graft anchoring and in-
tegrity, aneurysm morphologic changes or visceral vessels patency  
(renal arteries). 
However, based on its limitations, in the post-EVAR follow-up, CEUS 
should replace CTA at 6-month follow-up and annually thereafter. In 
fact, in our opinion, the rationale of post-EVAR follow-up at 1- and 
12-month follow-up should be to detect endoleaks as well as to 
evaluate intra/peri-procedural complications (related to stent-graft 
anchoring and visceral vessels patency) and post-procedural com-
plications (related to stent-graft migration/integrity, visceral vessels 
patency and aneurysm morphologic changes), respectively. 
On the basis of this opinion, our suggested post-EVAR follow up is 
based on CTA at 1 and 12 months after EVAR with CEUS performed at 
6 months and annually thereafter, if no complications are detected.
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2101.3
Follow-up: what is the role of CEUS?
R. Iezzi;
Department of Bioimaging and Radiological Sciences, “A. Gemelli” 
Hospital - Catholic University, Rome, Italy.

Learning Objectives
1. To give an overview where CEUS stands in 2009
2. What is the rationale behind CEUS in patient follow-up
3. To give first recommendations on when, how and how often to 

perform CEUS
Endovascular repair (EVAR) is playing an increasingly role in the 
treatment of abdominal aortic aneurysm. A successful procedure 
depends on the complete sealing of the aneurysm sac from blood 
flow to achieve general pressure relief and avoid aneurysm rupture, 
with shrinkage of the aneurysm sac. The most common complica-
tion of EVAR is endoleak that is the persistence of perigraft flow with-
in the aneurysm sac, which has to be considered the major cause of 
enlargement and rupture of the aneurysm, and the main indication 
for surgical late conversion. For this reason, a strictly surveillance of 
these patients is mandatory to early detect an endoleak and the pre-
ferred method of follow-up is represented by CT angiography. 
However, CTA has limitations. The investigation is repeated several 
times, making radiation exposure a necessary concern. Therefore, 
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rysm repair (EVAR) with contrast-enhanced ultrasound (CEUS). 
A pictorial comparison with CTA. Clin Hemorheol Microcirc. 
2009;41(3):151-68. Review. 

20. Iezzi R, Basilico R, Giancristofaro D, Pascali D, Cotroneo AR, Storto 
ML. Contrast-enhanced ultrasound versus color duplex ultra-
sound imaging in the follow-up of patients after endovascular 
abdominal aortic aneurysm repair. J Vasc Surg. 2009;49(3):552-
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21. Mirza TA, Karthikesalingam A, Jackson D, Walsh SR, Holt PJ, 
Hayes PD, Boyle JR. Duplex ultrasound and contrast-enhanced 
ultrasound versus computed tomography for the detection of 
endoleak after EVAR: systematic review and bivariate meta-anal-
ysis. Eur J Vasc Endovasc Surg. 2010 Apr;39(4):418-28. Epub 2010 
Feb 1. 

22. Iezzi R, Cotroneo AR, Basilico R, Simeone A, Storto ML, Bonomo 
L. Endoleaks after endovascular repair of abdominal aortic aneu-
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Epub 2009 May 15. 

23. Ten Bosch JA, Rouwet EV, Peters CT, Jansen L, Verhagen HJ, Prins 
MH, Teijink JA. Contrast-enhanced Ultrasound versus Computed 
Tomographic Angiography for Surveillance of Endovascular 
Abdominal Aortic Aneurysm Repair. J Vasc Interv Radiol. 2010 
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2101.4
Reinterventions: when and how?
M. Koecher1, P. Utikal2, M. Černá1;
1Department of Radiology, University Hospital Olomouc, Olomouc, 
Czech Republic, 2Department of Vascular Surgery, University 
Hospital Olomouc, Olomouc, Czech Republic.

Learning Objectives
1. To depict the triggers which lead to reintervention  
2. To show how to diagnose and at what point to treat  
3. To illustrate the current modus operandi for reintervention
Endovascular aneurysm repair (EVAR) represents a viable alternative 
to open surgery to prevent aneurysm rupture. However, EVAR has 
brought specific problems and it is associated with complications 
such as endoleaks, endotension, migration, fracture of stent graft 
framework and even rupture. These complications lead to re-inter-
ventions. Combined re-intervention free survival estimates at 1, 2, 3, 
4 and 5 years after EVAR are 94, 89.9, 86.9, 84.9 and 81.5%, respective-
ly. Annual re-intervention rate ranged from 1.7 to 12.8% and there is 
a reducing trend in its rate. This trend is probably due to the tenden-
cy to decrease interventions for endoleaks type II, due to improved 
graft technology and better intra-operative imaging. Rupture rates 
were reported between 0.5 and 1.2% per year after EVAR. Risk fac-
tors associated with relatively higher incidence of rupture are large 
(≥ 65 mm) initial AAA diameter, presence of type I and III endoleak 
and graft migration. A short infra-renal neck, neck angulation, calci-
fication and challenging iliac tortuosity are predictors of clinical fail-
ure and re-intervention. There is no difference in demographic data 
and co-morbidities between patients who did and did not develop 
re-intervention. Imaging surveillance, still most frequently by plain 
X-ray and CTA, is indicated currently for all patients after EVAR to rec-
ognize both early and late complications. 
The triggering factors which lead to re-interventions are either sur-
veillance findings or patient symptoms. All symptomatic patients 
are indicated for re-intervention and indication is mostly acute. 
Re-intervention in symptomatic group of patients is commonly 
required for abdominal or back pain, hypovolemia/hypotension or 
shock, acute leg ischemia, graft infection or claudication. The diag-
nosis for these patients is graft limb kinking, distal stenosis, graft 
limb occlusion, AAA rupture, graft migration, endoleak type I and III, 
less frequently type II, disintegration of stent graft framework and 
sac expansion. 
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Special Session
Interventional oncology at the cellular level

2102.1
Mechanism of action of arterial embolization in the liver
J.-F.H. Geschwind;
Vascular and Interventional Radiology, Johns Hopkins University 
School of Medicine, Baltimore, MD, United States of America.

Learning Objectives
1. To discuss the mechanism of action of bland embolization and 

TACE in liver tumours
2. To discuss if hypoxia/anoxia are related to tumour death or 

tumour triggering
3. To analyze how the understanding these interactions may lead in 

the future to better tumour control
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. 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. 
In practice, despite its promising concept of design, TACE has not 
yet proved to be as effective and potent as it was thought in theory. 
Among several challenging obstacles that have not been resolved is 
the heterogeneity of chemotherapeutic agents employed and the 
several variations in the application of the technique. This dispar-
ity hinders the conduct of systematic meta-analyses or the design 
of randomized trials that would demonstrate a clear survival benefit. 
Embolization without chemotherapy (transcatheter arterial embo-
lization-TAE) has often been categorized as a form of chemoem-
bolization. In this procedure, an embolizing agent (e.g. gelfoam, 
polyvinyl alcohol, acrylic copolymer gelatin particles) is admin-
istered intra-arterially via catheter with the goal of completely 
occluding the tumor feeding vessels. These agents may produce 
different effects on vasculature, resulting in permanent or tran-
sient occlusion, by acting at different levels in the arterial system. 
Despite the extensive research that is available on hepatic embo-
lization, the precise effects of embolization on tumor cells remain 
largely unknown. In fact, recent data suggest that hypoxia, gener-
ated by arterial embolization, may activate several genes, includ-
ing vascular endothelial growth factor (VEGF), leading to compen-
satory angiogenesis and tumor growth. A direct link among the 
degree of embolization, tumor hypoxia, and the stimulation of new 
blood vessels has been suggested in a number of studies. Kobayashi 
et al. found that blood levels of VEGF were markedly increased in 
patients who had been treated with embolization. VEGF may also 
help in predicting treatment response and monitoring disease 
course after chemoembolization. Moreover, recent research has 
shown that tumor ischemia and hypoxia may also provide a mech-
anism for resisting apoptosis. Further, hypoxia has been associat-
ed with metastasis and poor-outcomes via an unclear mechanism. 
The formation of early revascularization after proximal and tempo-
rary embolization induced with gelfoam has also been described. It 
seems that the earlier the revascularization of the tumor occurs, the 
more incomplete the necrosis will be. An occlusion of more periph-
eral vessels generates a nearly complete tumor necrosis and current 
trends in interventional oncology seem to favor distal occlusion. 
TACE was introduced in 1977 by Dr. Yamada R., who first exploit-
ed hepatocellular carcinoma’s preferential blood supply from the 
hepatic artery to deliver anti-tumor therapy, without damaging the 
surrounding liver parenchyma. 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 

In asymptomatic patients, indications for re-intervention are migra-
tion of stentgraft, endoleak type I and III, endotension and endoleak 
type II with sac expansion. The majority of type II endoleaks (those 
with stable or shrunk sac) has been shown to be benign. 
The majority of therapeutic re-interventions are nowadays managed 
by endovascular technique and only a minority require surgery. 
Graft infection is one of the minor complications solved surgically 
by graft explantation and extra-anatomical by-pass. AAA rupture 
if treated can be solved either by surgical conversion or by endo-
vascular re-intervention according to the site of finding. Graft limb 
occlusion can be treated by thrombectomy by over-the-wire foga-
rty balloon or moulding balloon or by cross-over femoro-femoral 
by-pass. To treat problems related to proximal end of the prosthesis 
(migration, type Ia endoleak), proximal extension cuff or extra large 
Palmaz stent is used. In some situations, banding of proximal neck 
can be the method of choice. Endoleak type III is solved by bridg-
ing stentgraft and endoleak type Ib is treated by extension graft 
exclusively. Stenting is the solution for graft limb kinking. To avoid 
the above mentioned last two complications, completion angiogra-
phy after EVAR without stiff wires is recommended. Endoleak type 
II with sac expansion can be treated surgically or by transarterial or 
translumbar embolisation. Management of endotension is still not 
clear. Endovascular conversion, proximal and distal cuffs implanta-
tion, surgical conversion, laparoscopic fenestration or translumbar 
puncture with subsequent aneurysmal sac content aspiration can be 
used. In patients whose medical condition is considered to be too 
poor, re-intervention can be refused. 
Nowadays, patients requiring re-intervention after EVAR are predominant-
ly presented symptomatically without some relationship to the imaging 
surveillance protocol or by aneurysm expansion. This can lead to a change 
in the present contemporary follow-up protocol to reduce costs and X-ray 
exposure of asymptomatic patients.
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extracted from on the RF electrode after treatment was associated 
with high rates of LTP. Specifically, for tumors measuring under 5 cm 
in larger diameter the presence of Ki-67 positive cells extracted on 
the electrode after RFA of liver tumors was associated with a hazard 
ratio of 6 (P<0.001) and for tumors under 3 cm with a hazard ratio of 
10 (P<0.001) 6 for LTP. A recent report demonstrated the presence of 
residual viable tumor on multitined electrodes that do not offer the 
option of track ablation after treatment. 
Conclusion/Discussion 
Tissue examinations from ablated tumors can be used as prognos-
tic biomarkers of outcomes and identify patients at risk for LTP after 
treatment. Different types of evaluations of tissue necrosis and via-
bility will be described. The development and improvement of these 
tissue examinations can be used to identify patients at risk that may 
benefit from additional treatment prior to the radiographic evidence 
of recurrent disease. 
Future Directions 
The identification of specific tumor biomarkers that may hold prog-
nostic value will be discussed. Tissue assays that may allow and 
direct tumor ablation in real time will be addressed.
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2102.3
How to increase cellular death in local treatment
L. Crocetti1, R. Lencioni2;
1Department of Hepatology, Liver Transplants, and Infectious 
Diseases, Pisa University School of Medicine Cisanello Hospital, 
Division of Diagnostic Imaging and Intervention, Pisa, Italy, 
2Department of Diagnostic and Interventional Radiology, University 
of Pisa, Pisa, Italy.

Learning Objectives
1. To describe the mechanism of cell death in local ablation
2. To present local and systemic strategies to increase cell death
3. To present ongoing trials and analyze results published on the 

subject
The goal of all thermal ablation techniques is to induce injury to the 

primary HCC and hepatic metastases of colonic and neuroendocrine 
tumors led to the enclosure of this compound as a main ingredient 
of the injected chemotherapeutic cocktail. Moreover, lipiodol was 
also found to effectively engage the chemotherapeutic agents, lead-
ing 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 underly-
ing mechanisms responsible for tumor necrosis. Recent studies have 
shown that tumor ischemia and hypoxia up-regulate several molec-
ular factors, such as the vascular endothelial growth factor (VEGF) 
and hypoxia inducible factor-1 (HIF-1), thereby preventing cell apop-
tosis and stimulating tumor growth. 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 emboliza-
tion during chemoembolization.

2102.2
Tissue changes after ablation
C.T. Sofocleous;
Interventional Radiology, Memorial Sloan Kettering Cancer Center, 
New York, NY, United States of America.

Learning Objectives
1. To discuss the mechanism of action of thermal ablation
2. To discuss how cell death may affect success/failure of a local 

ablation
3. To explain how understanding these features may lead in the 

future to better tumour control
Introduction/Background 
Ablation of tumors has become an accepted alternative treatment 
for selected non-surgical patients with liver malignancies. Despite 
the safety and efficiency of the modality, the lack of tissue examina-
tions and margins’ evaluations remain an important limitation of the 
technique when compared to resection. This limitation may explain 
the relative high rate of local tumor progression (LTP) reported after 
percutaneous radiofrequency ablation (RFA). The lack of tissue con-
firmation representing complete ablation remains a serious disad-
vantage of locoregional ablative therapies when compared to sur-
gery. Current treatment evaluations rely solely on imaging evalua-
tions for LTP. These evaluations often occur months after treatment. 
The development of new methods to evaluate treatment effective-
ness upon completion is of paramount importance for the develop-
ment of ablative therapies as an alternative to open surgery. Prior 
series have examined the tissue of ablated tumors in animals as well 
as in humans. Some of these examinations demonstrated that ther-
mal injury – tumor necrosis – results in early tissue changes; however, 
the histological appearance of thermal injury consistent with necro-
sis may not be evident until 24 or even 72 hours after treatment. 
Other studies demonstrated coagulation necrosis on a significant 
number of specimens evaluated immediately after ablation. Special 
viability stains have also been applied and demonstrated lack of via-
bility in ablated cells that maintain their morphology. Areas of tumor 
have been seen on other studies when examining tissue extracted 
on multitined RF electrodes after treatment of liver tumors. 
Purpose 
This presentation will discuss the value of tissue examinations after 
ablation and how these can be of clinical and prognostic value. 
Results/Clinical outcomes 
In prior studies, we collected tissue from multitined electrodes and 
showed that necrosis was seen in up to 40% of specimens immedi-
ate after ablation, whereas in 60% of those specimens cellular char-
acteristics or tumor could be identified. More recently, we applied 
proliferation and apoptotic immunohistochemical evaluation and 
proved that the presence of proliferation marker ki67 in tumor cells 
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2102.4
Electroporation
R. Lencioni;
Department of Diagnostic and Interventional Radiology, University 
of Pisa, Pisa, Italy.

Learning Objectives
1. To describe the mechanism of action of electroporation
2. To present technical details of intervention and its potential clini-

cal applications
3. To present the results of clinical and animal studies
Electroporation is a technique that increases cell membrane per-
meability by changing the transmembrane potential and subse-
quently disrupting the lipid bilayer integrity to allow transporta-
tion of molecules across the cell membrane via nano-size pores. 
This process - when used in a reversible fashion - has been used in 
research for drug or macromolecule delivery into cells. Irreversible 
electroporation (IRE) is a method to induce irreversible disruption 
of cell membrane integrity resulting in cell death without the need 
for additional pharmacological injury. IRE creates a sharp boundary 
between the treated and untreated area in vivo. This would sug-
gest that IRE has the ability to sharply delineate the treatment area 
from the non-treated, and that treatment planning can be precisely 
performed according to mathematical predictions. In addition, IRE 
can effectively create tissue death in micro- to millisecond ranges 
of treatment time compared to conventional ablation techniques, 
which require at least 20 minutes to hours. Moreover, because IRE is 
a non-thermal technique, there appears to be complete ablation to 
the margin of blood vessels without compromising the functional-
ity of the blood vessels. Therefore, issues associated with perfusion-
mediated tissue cooling or heating (a significant challenge with cur-
rent ablation methods) are not relevant. The IRE System (NanoKnife, 
AngioDynamics, Inc.) consists of two major components: a genera-
tor and needle like electrical probes. The generator can deliver up 
to 3,000 V of energy in a maximum of 100 pulses which have a max-
imum pulse length of 100 μsec. The generator has user controlled 
settings of voltage, pulse length, and number of pulses applied and 
is designed to be used in conjunction with specific electrode probes. 
The electrode probe is 19 gauge in diameter and either 15 or 25 cm 
in length with an active tip that can be exposed up to 4 cm. Two or 

tissue through lethal heating (1). In fact, at temperatures between 
60 and 100°C near immediate coagulation of tissue is induced, with 
irreversible damage to mitochondrial and cytosolic enzymes of the 
cells. At more than 100–110°C, tissue vaporizes and carbonizes. For 
adequate destruction of tumor tissue, the entire target volume must 
be subjected to cytotoxic temperatures. Thus, an essential objective 
of ablative therapy is achievement and maintenance of a 50–100°C 
temperature throughout the entire target volume for at least 4–6 
min. However, heat efficacy is defined as the difference between the 
amount of heat produced and the amount of heat lost. Therefore, 
effective ablation can be achieved by optimizing heat production 
and minimizing heat loss within the area to be ablated. Heat pro-
duction is correlated with the intensity and duration of the energy 
deposited. On the other hand, heat conduction or diffusion is usu-
ally explained as a factor of heat loss in regard to the electrode tip. 
Following the technical development of radiofrequency (RF) abla-
tion devices and the introduction in clinical practice of microwave 
ablation systems, significant volumes of necrosis can be obtained in 
a reproducible manner (1). However, the heat loss through convec-
tion by means of blood circulation together with the inadequate 
coagulation as result of heterogeneity of tissue composition still can 
significantly reduce the extent of thermally induced coagulation. 
These limitations have led investigators to the study of manoeuvres 
or adjuvant therapies in an attempt to improve thermal ablation, 
either in conjunction with or as an alternative to multiple ablations 
of a given tumor. In particular, several strategies for reducing blood 
flow during ablation therapy have been proposed. Total portal inflow 
occlusion (Pringle manoeuvre) has been used at open laparotomy 
and at laparoscopy. Percutaneous occlusion of portal or hepatic vein 
during RF ablation has been proven to provide tumor control for 
tumors that abuts large vessels (2). Angiographic balloon catheter 
occlusion of the hepatic artery or embolization of the tumor feed-
ing artery has also been shown to be useful in hypervascularized 
tumors (3). In the setting of hepatocellular carcinoma (HCC), combin-
ing thermal ablation with other therapies such as chemoemboliza-
tion or transarterial administration of drug-eluting beads has shown 
very promising results in early clinical investigation (4, 5). Recently, a 
different strategy to increase the local effect of RF ablation has been 
introduced. 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 sub-
lethal 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 (5, 6). The recent introduction 
of drug-eluting beads as an embolic microsphere that has the ability 
to actively sequester doxorubicin hydrochloride from solution and 
release it in a controlled and sustained fashion has prompted the 
exploration of such a synergy in human HCC. In a pilot study, intraar-
terial drug-eluting bead administration substantially increased the 
effect of RF ablation and did not cause any major complication (7). 
The findings of experimental studies suggested that adjuvant che-
motherapy may increase the ablation volume compared with RF 
ablation therapy alone in different tumor types (6). The intravenous 
administration of lyso-thermosensitive liposomal doxorubicin (LTLD) 
during RF ablation of HCCs is currently under evaluation. LTLD con-
centrates in the liver, where the anti-HCC chemotherapeutic, doxo-
rubicin, is released into tumor margins in a controlled and localized 
manner, by hyperthermia (8). Further research to determine optimal 
methods of combining chemotherapeutic regimens (both agent and 
route of administration) with thermal ablation is ongoing. 
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Even though the focus of this lecture is to compare a direct imag-
ing technique such as PTC (percutaneous transhepatic cholangiog-
raphy) versus an indirect imaging modality, MRCP (magnetic reso-
nance cholangio-pancreatography), nowadays we should include 
some aspects, although briefly stated, of other current technologies 
as transabdominal ultrasound (US), endoscopic ultrasound (EUS), 
helical CT and helical CT-cholangiography (hCTC) and their contri-
bution in some occasions. 
Direct versus indirect imaging 
The direct techniques are more invasive, and include ERCP (endo-
scopic retograde cholangio-pancreatography) and PTC. They carry a 
higher associated risk, but have the added value to obtain a sample 
tissue and perform therapeutic maneuvers, such as biliary drainage 
with stenting or not , balloon-dilation of stenosis and stone removal. 
The main concern with these techniques is the risk of complications 
inherent to these procedures; pancreatitis, cholangitis, perforation, 
bile leaks and bleeding that happens in about 8 to 12% of the cases 
and an associated mortality rate of 0.5-1%, for ERCP and about 2.5% 
of major complications for PTC following by biliary drainage, and an 
associated mortality rate of 1%. 
Also, direct techniques are limited to the evaluation of the intrinsic 
biliary tract and cannot define the presence of extrinsic compression 
of the biliary tree by surrounding structures. Indirect techniques 
offer lower procedural risk and may allow staging of malignancies. 
EUS has some therapeutic potential in addition to the opportunity 
for biopsy and cytology, and demonstrated in recent studies, has 
an important role in the diagnosis and staging of ampulary tumors. 
However, because it requires conscious sedation, it is the most inva-
sive of the indirect group of imaging modalities. The major advan-
tages of hCTC over EUS and ERCP include its low level of invasive-
ness, operator independence, high spatial resolution, and possibil-
ity of biliary map reconstruction with a three-dimensional under-
standing. Although, hCTC gives a high dose of radiation and a risk of 
adverse reaction of iodinated contrast agents (major: 1% and minor 
reactions have been reported in up to 24%). 
PTC involves a puncture of the liver with a 22-gauge needle under 
fluoroscopic guidance to enter the peripheral intrahepatic bile ducts 
above the common hepatic duct; contrast is then injected to opacify 
the biliary tree and to identify obstruction. The biliary tree can be suc-
cessfully visualized in close to 100% of patients with dilated ducts, and 
in 60-80% of patients with non-dilated ducts. PTC is considered, along 
with ERCP, the gold standard by which all other imaging modalities of 
the biliary tree are evaluated. It is excellent at determining the level 
and cause of biliary obstruction, as well as distinguishing benign from 
malignant lesions, while being less costly than ERCP. It can also be 
applied therapeutically for external drainage of obstructed ducts and 
constitute a first step in the management of benign stenosis (balloon 
dilatation), metallic stenting for palliation of malignant lesions and 
percutaneous stone removal. In all these scenarios, the overall compli-
cations and mortality rates are low in relation to the benefit obtained 
by the patient. Although nowadays its use in scheduled procedures is 
indicated for patients whom ERCP has failed, incomplete or not avail-
able or when altered anatomy (gastroenterostomy) precludes access-
ing the ampulla, it also been increasingly used in urgent situations 
(cholangitis or biliary sepsis, many times after ERCP precisely), and 
especially to treat obstructive jaundice in hiliar tumors and to man-
age hepatolithiasis. In our experience, although MRCP is not routine-
ly used as a main diagnostic tool in biliary obstruction in our center; 
direct cholangiography (PTC) is not needed for diagnosis and should 
be reserved for therapeutic procedures that reaches about 300 biliary 
interventional procedures a year in our institution, and this way after 
placing a biliary drainage catheter, the cholangiography that follows 
will confirm or deny the initial suspected diagnostic in a very high per-
centage of the cases. 
Magnetic resonance cholangio-pancreatography (MRCP) is per-
formed with high resolution heavily T2-weigthed sequences to 
enhance the signal of stationary fluids in the biliary and pancreat-

more monopolar probes or a single bipolar probe must be used at 
a time. The number of monopolar probes that are used during an 
IRE procedure is dependent on the size and shape of the desired 
zone of tissue ablation. The system can be used with up to six single 
electrode probes at one time. The treatment parameter for voltage 
is dependent on the distance between probes within the targeted 
tissue. The basic principles of operation of the IRE system consist of 
powering the unit on, entering patient and treatment parameters 
into the system interface, placement of electrode probes into the tis-
sue that is targeted for ablation, activation of the system to deliver 
the desired treatment and removal of the probes from the tissue. 
IRE is administered under general anesthesia with administration 
of atracurium, cis-atracurium, pancuronium or an equivalent neuro-
muscular blocking agent to prevent undesirable muscle contraction. 
IRE affects tissue in a way that can be imaged in real time with ultra-
sound, which should facilitate real time control of electroporation 
during clinical applications. After treatment in experimental models, 
it has been reported an extremely rapid resolution of lesions, within 
two weeks, which is consistent with retention of vasculature. A ten-
tative evidence for an immunological response to the ablated tissue 
was also demonstrated. With non-thermal cell death and a marked-
ly decreased treatment time, IRE provides a potential new ablation 
method that can be operated in a well-controlled and focused man-
ner under image monitoring. Additionally, it may be possible to treat 
a considerably larger lesion with shorter treatment times than avail-
able with current techniques. Thus, IRE represents an innovative, 
promising new method of ablation and may become an important 
new tool in the interventional radiology armamentarium. 

Special Session
Management of biliary obstruction

2103.1
Is PTC dead in the era of MRCP?
C. Lanciego;
Radiologia Intervencionista, Hospital Virgen de la Salud, Toledo, 
Spain.

Learning Objectives
1. To review the basic and advanced imaging and interventional 

techniques in the management of malignant and benign biliary 
strictures and biliary stones

2. To compare results and effectiveness between PTC and MRCP
3. To discuss selected cases where different techniques have been 

used and recognize the advantages and complications of biliary 
interventions

The answer is clear in both ways. Yes, the PTC is dead as a diagnos-
tic method when we suspect a biliary obstruction, because today, 
except in rare cases, there are more modern non-invasive imaging 
methods which obtain very good results. And no, because it is cru-
cial as a first step as a part of a therapeutic method of biliary drain-
age, percutaneous management of benign and malignant stenosis, 
and stone removal. 
Often, the initial problem is to distinguish between intrahepatic and 
extrahepatic biliary obstruction. Choledocolithiasis and pancreati-
cobiliary malignancies (pancreatic head cancer, ampulary cancer, 
and cholangiocarcinoma) are the most common causes of extrahe-
patic obstruction. Less common causes include benign structures, 
chronic pancreatitis, metastic nodes to the porta hepatis, and pri-
mary sclerosing cholangitis. Clinical data such as history, physical 
examination, and laboratory tests can accurately identify up to 90% 
of patients whose jaundice is caused by extrahepatic obstruction. 
However, complete assessment of extrahepatic obstruction often 
requires the use of various imaging modalities to confirm the pres-
ence, level, and cause of obstruction, and to aid in treatment plan. 

116



Valencia 2010
 Special Sessions / Foundation Courses / Honorary Lectures

Cardiovascular and Interventional Radiological Society of Europe

J, Deprez P. Extrahepatic biliary obstruction: magnetic reso-
nance imaging compared with endoscopic ultrasonography. 
Endoscopy. 2000 Jan;32(1):3-9. 

3. Kumar M, Prashad R, Kumar A, Sharma R, Acharya SK, 
Chattopadhyay TK. Relative merits of ultrasonography, com-
puted tomography and cholangiography in patients of surgi-
cal obstructive jaundice. Hepatogastroenterology. 1998 Nov-
Dec;45(24):2027-32. 

4. Teplick SK, Haskin PH, Matsumoto T, Wolferth CC Jr, Pavlides CA, 
Gain T. Interventional radiology of the biliary system and pan-
creas. Surg Clin North Am. 1984 Feb;64(1):87-119. Review. 

5. Romagnoulo J, Bardou M, Rahme E, et al .Magnetic resonance 
cholangiopancreatography: a meta-analysis of test perfor-
mance in suspected biliary disease. Ann Med Intern 2003:Oct 
7;139(7):547-57. 

6. Tse F, Barkun JS, Romagnoulo J Friedman G, et al. Nonoperative 
imaging techniques in suspected biliary tract obstruction. HBP 
(Oxford ) .2006;8(6):409-25. 

7. Tse F, Barkun JS, Barkun AS. The elective evaluation of patients 
with suspected choledocholithiasis undergoing laparoscopic 
cholecystectomy. Gastrointest Endosc 2004; 60(3):437-48. 

8. Adamek HE, et al .Pancreatic cancer detection with magnetic 
resonance cholangiopancreatography and endoscopic retro-
grade cholangiopancreatography: a prospective controlled 
study. Lancet 2000;356:190-193. 

9. Park HS, Lee JM, Choi BI. Preoperative evaluation of bile duct 
cancer: MRI combined with MR cholangiopancreatography ver-
sus MDCT with direct cholangiography. AJR 2008;190(2):396-405. 

10. Chen CH, Yang CC, et al. Reappraisal of endosonography of amp-
ullary tumors: correlation with transabdominal sonography, CT, 
and MRI. J Clin Ultrasound 2009; 37(1):18-25. 

11: Morosi C, Civelli E, Battiston C. CT cholangiography: assess-
ment of feasibility and diagnostic reliability. Eur Radiol 2009; 
72(1):114-7 

12. Lee JH; Kim SH et al. Preoperative assessment of resectability of 
hepatic hilar cholangiocarcinoma: combined CT and cholangiog-
raphy with revised criteria. Radiology 2006; 239(1): 113-121. 

13. Saifuku Y, Yamagata M, et al. Endoscopic ultrasonography can 
diagnose distal biliary strictures without a mass on computed 
tomography. World J Gastroenterol 2010 , Jan 14;16(2):237-244. 

14. Lee JH, Salem R et al. Endoscopic ultrasound and fine-needle 
aspiration of unexplained bile duct strictures.Am J Gastroenterol 
2004; 99(6): 1069-1073. 

15. Masci E,Toti G et al. Complications of diagnostic and therapeutic 
ERCP: a prospective multicenter study. Am J Gastroenterol 2001; 
96(2) 417-423. 

16. Aytekin C, Boyvat F, et al. Percutaneous management of anas-
tomotic bile leaks following liver transplantation. Diagn Interv 
Radiol 2007; 13(2):101-104. 

17. García-García L, Lanciego C. Percutaneous treatment of biliary 
stones: sphincteroplasty and occlusion balloon for the clearance 
of bile duct calculi. AJR 2004; 182:663-670. 

18. Lanciego Pérez C, García-García L. Interventional radiology for 
bile duct stones. Radiologia 2009; 51(6): 559-567. 

19. Hatzidakis A, Krokidis M , Gourtsoyiannis N. Percutaneous 
removal of biliary calculi. Cardiovasc Intervent Radiol 2009 ; 32: 
1130-1138. 

20. Aduna M , Larena JA, Martin D et al. Bile duct leaks after lap-
aroscopic cholecystectomy: value of contrast-enhanced MRCP. 
Abdom Imaging 2005; 30(4): 480-7. 

21. Valls C, Alba E, Cruz M, et al, . Biliary complications after liver 
transplantation: diagnosis with MR cholangiopancreatography. 
AJR 2005; 184(3): 812-820. 

22. Bridges MD, May GR, Harnois DM.Diagnosing biliary complica-
tions of orthotopic liver transplantation with mangafodipir triso-
dium-enhanced MR cholangiography: comparison with conven-
tional MR cholangiography. AJR 2004; 182(6):1497-1504. 

ic ducts without the use of contrast material or ionizing radiation. 
Multiple images are generated and reconstructed by a computer 
providing a three-dimensional image of the bile ducts. Current tech-
niques permit imaging of the entire biliary tract in a single breath-
hold of 20 s or less and provide high spatial resolution so that struc-
tures such as fourth-order intrahepatic bile ducts are easily visual-
ized in many cases. 
MRCP has excellent overall sensitivity (95%) and specificity (97%) 
for demonstrating the level and presence of biliary obstruction. 
However, it is less sensitive for detecting stones (91%) and decrease 
according to stone size (33-71%), especially for stone size < 6 mm. 
Also, MRCP is not reliable for differentiating malignant from benign 
obstruction (88%; 95%CI). MRCP is very useful in the diagnosis of 
cholangiocarcinoma by identifying the exact location, extent and 
severity of the obstruction. Complete staging information of tumour 
size, bile duct involvement, and vascular invasion can be obtained 
with the combination of conventional MRI and MR angiography. For 
pancreatic cancer, a large prospective controlled study found MRCP 
to be sensitive (84%) as ERCP in detecting pancreatic cancer associ-
ated with ductal dilation, while without ductal dilation is more dif-
ficult. Ampullary lesions are another source of problems for MRCP, 
lesions at this level may be missed because of the poor performance 
of MRCP at or near the duodenal wall as a result of interference from 
intraluminal gas. Also, MRCP does not provide adequate information 
on staging and resectability. 
The major advantage of MRCP is the non-invasive nature of the pro-
cedure. It does not require conscious sedation, intravenous contrast, 
or radiation exposure. Diagnostic images can be obtained in the vast 
majority of patients including those who have complex bilio-enteric 
anastomoses. As well, MRCP can demonstrate the biliary tree above and 
below a complete obstruction. In cholangiocarcinoma, the main advan-
tage is that it can non-invasively provide a three-dimensional under-
standing of the biliary tree, which can help in planning treatment. 
The major disadvantages of MRCP compared with ERCP and PTC are 
lower spatial resolution, unit availability, lack of immediate therapy 
that can be provided for duct obstruction, claustrophobia, and the 
inability to evaluate patients with pacemakers and ferromagnetic 
implants. Causes of possible artefacts include peumobilia, normal 
crossing vessels, flow artefacts, and duodenal diverticulum. A stone 
impacted at the ampulla may be missed, as well, low insertion of 
cystic duct may be mistaken for a dilated CBD, and clips of the abdo-
men from previous surgery may distort images. Nonetheless, MRCP 
keeps developing and nowadays the use of contrast of biliar excre-
tion by the hepatocyte as the mangafodipir trisodium (Mn-DPDP), 
can be used to do researches T1-weighted MRCP (Mn-MRCP) or also 
the ones called functional MRCP, to detect bile ducts leaks after lap-
arosopic cholecystectomy; situations that until recently could only 
be evaluated by direct cholangiography methods (PTC or ERCP). 
Also, its use in biliary complications associated to hepatic transplant 
is becoming more frequent, although in both scenarios, further 
studies are needed to determine when, and if, this approach can 
supplant more invasive procedures. 
Finally, and in summary, published data suggest an increasing role 
for MRCP and other non-invasive imaging methods such as EUS and 
hCTC following an initial US in the assessment of patients with sus-
pected obstructive jaundice to select candidates for surgery or ther-
apeutic percutaneous procedures or ERCP. Ultimately, the manage-
ment of this kind of patients depends on local expertise, costs, and 
availability and multidisciplinary collaboration among general radi-
ologists, interventional radiologists, surgeons and gastroenterolo-
gists of each centre.
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for the initial screening of biliary disorders. Spiral CT and multide-
tector CT scanning are highly sensitive for the diagnosis of biliary 
obstruction, particularly when these modalities are performed with 
oral and intravenous contrast agents. MRCP is as sensitive as US for 
detecting cholelithiasis and is superior to US for diagnosing CBD 
stones, malignant biliary obstruction, and benign pancreatic dis-
ease. Brush or flexible forceps biopsy, endoscopic or IVUS examina-
tions are also very important diagnostic tools. 
IV antibiotics are administered on the day of the procedure. A hema-
tocrit, coagulation profile and liver function tests are performed. 
Having gained access into the biliary system, external or internal 
biliary drainage is performed. There is usually a couple of days’ or 
a week waiting period prior to balloon dilation. After 2-3 times dila-
tion, a plastic internal stent was placed for a minimum of 3 months. 
Some authors suggest use of large diameter catheters and some 
suggest high pressure balloon with long inflation times. It is also 
possible to place 2 or 3 plastic stents side by side through one percu-
taneous access for resistant benign biliary strictures; this technique 
especially works for resistant biliary strictures. Successful use of cut-
ting balloons for the treatment of BBS was also reported (11). 
The percutaneous treatment of benign biliary strictures by dilata-
tion has success rate from 67 to 90%, which is higher than that of 
endoscopic treatment (4, 10). Common complications of percuta-
neous biliary drainage and intervention include hemorrhage from 
puncture of the portal vein or hepatic artery, pleural or gallbladder 
puncture, injury to bowel or kidney, and sepsis (12). 
Placement of metallic stents in the BBS was tried, but long term 
results were disappointing (13). Metallic stents should only be con-
sidered for poor surgical candidates, or failed attempts at surgical 
repair. 
Development of self-expandable covered stents specifically de- 
signed to be removed at a later date may change current manage-
ment strategies Treatment with covered metal stents or bio absorb-
able stents warrants further evaluation (14). 
Endoscopic biliary sphincterotomy (EBS) is a first-line therapy for 
various pancreaticobiliary diseases. The endoscopic management of 
benign biliary diseases typically consists of dilation and insertion of 
one or more plastic stents followed by elective stent exchange every 
3 months to avoid cholangitis caused by stent clogging (15, 16). 
Sequential placement of multiple, large diameter stents in patients 
with distal common bile duct stenosis secondary to chronic pancre-
atitis appear to be superior to single stent placement and may pro-
vide good long-term benefit (17). The clinical experience with cov-
ered self expandable stents (CSEMS) for benign biliary strictures is 
limited. Until now, CSEMS placement for benign biliary strictures is 
still associated with relatively high complication rates (16, 18). Some 
authors have advocated insertion of large diameter plastic stents or 
multiple stents in refractory or major leaks with the intent of filling 
the bile duct lumen and crossing the site of the leak (19, 20). CSEMS 
placement for the treatment of benign biliary leaks may be reason-
able when conventional ERCP therapy with biliary sphincterotomy 
and plastic stenting has failed (8, 21).
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2103.2
Do covered stents have a role in malignant diseases?
P.P. Goffette;
Radiologie Interventionnelle et Vasculaire Neuroangiographie 
Thérapeutique, Cliniques Universitaires Saint-Luc-UCL, Brussels, 
Belgium.

Learning Objectives
1. To review the literature on billiary covered stents  
2. To discuss technique, advantages and disadvantages  
3. To address future designs and applications
 No abstract available

2103.3
Biliary interventions for benign diseases
F. Boyvat;
Radiology, Baskent University, Ankara, Turkey.

Learning Objectives
1. To review treatments for benign disease
2. To learn a variety of technical refinements of established tech-

niques 
3. To compare results to endoscopical approaches
Benign causes of biliary obstruction are often iatrogenic in nature, 
and most commonly result from inadvertent damage to the biliary 
tree during surgical procedures, particularly laparoscopy. Benign 
biliary obstruction may be associated with trauma, inflammatory 
processes due to stone disease or pancreatitis, surgery with biliary-
enteric anastomoses, liver transplantation, sphincter of Oddi dys-
function, and as a late complication of the treatment of other intra-
abdominal processes (1). 
Benign biliary strictures constitute 25% of all biliary strictures. 
Surgical injury, liver transplantation, inflammation and lithiasis con-
stitute about 95% of all benign stenosis (2). The treatment is neces-
sary to relieve symptoms of biliary obstruction. Patients may pres-
ent subclinical disease with mild elevation in liver function tests to 
complete hepatic obstruction with jaundice and hyperbilirubinemia. 
Biliary cirrhosis may develop in these patients. Strictures may be clas-
sified as papillary, extrahepatic, hilar and intrahepatic. Benign biliary 
strictures are best treated by a primary surgical repair, if this is tech-
nically feasible and the patient is suitable for anesthesia. Endoscopic 
methods may be applied successfully to treat papillary and extrahe-
patic strictures (3, 4). The surgical treatment of benign biliary stric-
ture after hepaticojejunostomy is difficult with relatively high mor-
bidity and mortality rate (5, 6). 
Bismuth et al. in 1978 classified the biliary strictures based on the 
location. Type 1 lesions are located >2 cm distal to the confluence 
of the left and right hepatic ducts. Type 2 lesions are located <2 cm 
from the hepatic bifurcation. Type 3 lesions are present at the bifur-
cation. Type 4 lesions involve the right and left hepatic ducts. Type 5 
lesions extend into the right or left hepatic branch ducts (7). 
Biliary leaks typically occur following traumatic injury or surgical 
intervention, such as cholecystectomy, partial hepatic resection, and 
liver transplantation. A clinically significant post-operative bile leak 
occurs in 0.1-0.5% of open cholecystectomies, 0.8-2% of laparoscop-
ic cholecystectomies, 12% of cadaveric and 5-25% of living donor 
liver transplantations, and 6-14% of hepatic resections (8, 9). 
Before percutaneous biliary intervention, preprodecure imaging 
is necessary for a proper patient selection and access planning. 
Complete assessment of biliary obstruction often requires the use of 
various imaging modalities to confirm the presence, level, and cause 
of obstruction, and to aid in treatment plan. The benign nature of 
the stricture should be first confirmed in order to ensure appropriate 
therapy. US is generally considered the imaging modality of choice 
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2103.4
Percutaneous stone management
A. Hatzidakis;
Section of Radiology, University of Crete, Heraklion, Greece.

Learning Objectives
1. To review the basic and advanced interventional techniques in the 

management biliary stones
2. To be familiar with the indications and contraindications for the 

procedure
3. To be familiar with the possible complications of the different 

techniques and how to manage them
Clinical presentation of extrahepatic and intrahepatic biliary 
stones
Intra- or extrahepatic biliary stones can be the result of various con-
ditions. 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 cholan-
gitis, 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, the can grow and cause biliary obstruction symptoms.
A common reason for extrahepatic stricture is intraoperative iatro-
genic CBD injury, while multiple biliary duct confluence strictures 
can be the result of intraoperative thermal injury. Also, a late steno-
sis 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 cholangi-
tis 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 meth-
od in the treatment of difficult pathological problems of the area. 
In recent years, magnetic resonance cholangiopancreatography 
(MRCP) in connection with the continuously improving technologi-
cal capacities of MR imaging has become an important non-inva-
sive, non-interventional diagnostic method. ERCP can, of course, 
offer the combination of diagnostic confirmation and therapeu-
tic 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 impos-
sible,

c)  when extensive benign or malignant stenosis of the gastrointes-
tinal 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 multi-
ple, impacted or located in isolated branches or behind stenoses.

Techniques, results and complications of biliary stone extrac-
tion and fragmentation
Percutaneous treatment is initiated with the performance of transhe-

5. Postcholecystectomy bile duct strictures. Management and 
outcome in 130 patients. Chapman WC, Halevy A, Blumgart LH, 
Benjamin IS. Arch Surg. 1995 Jun;130(6):597-602.

6. Benign postoperative biliary strictures. Operate or dilate? Pitt 
HA, Kaufman SL, Coleman J, White RI, Cameron JL. Ann Surg. 
1989 Oct;210(4):417-25.

7. Bismuth H. Poostoperative strictures of the bile duct. In:Blumgart 
LH, ed. The Biliary Tract. Edinburg: Churchill Livingstone, 1982: 
209-218.

8. Fully covered self-expandable metallic stents in the manage-
ment of complex biliary leaks: preliminary data - a case series. 
Wang AY, Ellen K, Berg CL, Schmitt TM, Kahaleh M. Endoscopy. 
2009 Sep;41(9):781-6.

9. Bile leak following living donor liver transplantation: clinical 
efficacy of percutaneous transhepatic treatment. Kim JH, Ko GY, 
Sung KB, Yoon HK, Gwon DI, Kim KR, Lee SG. Liver Transpl. 2008 
Aug;14(8):1142-9.

10. Percutaneous treatment of benign bile duct strictures. Köcher 
M, Cerná M, Havlík R, Král V, Gryga A, Duda M. Eur J Radiol. 2007 
May;62(2):170-4.

11. Percutaneous transhepatic use of a cutting balloon in the treat-
ment of a benign common bile duct stricture. Kakani NK, Puckett 
M, Cooper M, Watkinson A. Cardiovasc Intervent Radiol. 2006 
May-Jun;29(3):462-4.

12. Management of benign biliary strictures. Laasch HU, Martin DF. 
Cardiovasc Intervent Radiol. 2002 Nov-Dec;25(6):457-66.

13. Long-term results of metallic stents for benign biliary strictures. 
Lopez RR Jr, Cosenza CA, Lois J, Hoffman AL, Sher LS, Noguchi H, 
Pan SH, McMonigle M. Arch Surg. 2001 Jun;136(6):664-9.

14. Management of benign biliary strictures by percutaneous inter-
ventional radiologic techniques (PIRT). Ramos-De la Medina A, 
Misra S, Leroy AJ, Sarr MG. HPB (Oxford). 2008;10(6):428-32.

15. Plastic or metal stents for benign extrahepatic biliary strictures: 
a systematic review. van Boeckel PG, Vleggaar FP, Siersema PD. 
BMC Gastroenterol. 2009 Dec 17;9:96.

16. Endoscopic therapy of benign biliary strictures. Judah JR, 
Draganov PV. World J Gastroenterol. 2007 Jul 14;13(26):3531-9.

17. Treatment of symptomatic distal common bile duct stenosis sec-
ondary to chronic pancreatitis: comparison of single vs. multiple 
simultaneous stents. Catalano MF, Linder JD, George S, Alcocer E, 
Geenen JE. Gastrointest Endosc. 2004 Dec;60(6):945-52.

18. Temporary placement of covered self-expandable metal stents 
in benign biliary strictures: a new paradigm? (with video). 
Kahaleh M, Behm B, Clarke BW, Brock A, Shami VM, De La Rue SA, 
Sundaram V, Tokar J, Adams RB, Yeaton P. Gastrointest Endosc. 
2008 Mar;67(3):446-54.

19. Endoscopic management of traumatic bile leaks. Bridges 
A, Wilcox CM, Varadarajulu S. Gastrointest Endosc. 2007 
Jun;65(7):1081-5.

20. Risk of pancreatitis following endoscopically placed large-bore 
plastic biliary stents with and without biliary sphincterotomy for 
management of postoperative bile leaks. Simmons DT, Petersen 
BT, Gostout CJ, Levy MJ, Topazian MD, Baron TH. Surg Endosc. 
2008 Jun;22(6):1459-63.

21. Temporary placement of covered self-expandable metallic stents 
in patients with biliary leak: midterm evaluation of a pilot study. 
Kahaleh M, Sundaram V, Condron SL, De La Rue SA, Hall JD, Tokar 
J, Friel CM, Foley EF, Adams RB, Yeaton P. Gastrointest Endosc. 
2007 Jul;66(1):52-9.

119



C  RSE

2 CIRSE
Annual Meeting and Postgraduate Course

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 dilat-
ed branches occurs (10).
The best results are noted after placement of metallic stents in sol-
itary 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 cholan-
gitis 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 bro-
ken either mechanically or electrohydraulically, extracorporal litho-
tripsy 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 mentioned procedure. If this is not possible, the 
sphincterotomy should be done transhepatically or the ampulla 
should be dilated by a balloon (11).
Based on international literature and our personal experience with 
more than sixty cases of benign calculus and non-calculus biliary dis-
ease, we believe that applying percutaneous electrohydraulic litho-
tripsy, aided either mechanically or endoscopically, is an extremely 
effective method in the hands of an experienced team. In combina-
tion with a qualified surgical and endoscopic department, this meth-
od constitutes the necessary supplement for providing complete 
therapeutic services in the sensitive area of benign biliary disease.
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patic 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 exten-
sive malignant liver disease and, less frequently, bowel loop interpo-
sition (3).
Complications of the method include mild pain, biliary tree hemor-
rhage, subcapsular hematoma, injury of the hepatic artery with con-
sequent 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 insert-
ed is of great importance. This point should be chosen following 
enhancement for diagnostic reasons and according to the localiza-
tion of each potential problem. A wrong choice can lead to failure or 
to the need of a new puncture. In each case, this leads to time loss 
and an increase of 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 biliocutane-
ous fistula, which requires at least one week to develop, is necessary. 
This lapse in time often assists the patient’s recovery with the gradu-
al 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) with-
in 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 
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 bilio-
digestive 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 electrohy-
draulic lithotripsy (7).
An endoscope of a small outer diameter of 10-15 Fr and of 70 cm 
length is usually 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 electro-
hydraulic lithotripsy (7).
The lithotripsy success rate is as high as 92-100% (8, 9), while multiple 
sessions within a period of three months may be necessary. Patient’s 
cooperation is essential for completion of such complicated and 
painful interventions, especially when a patient is obligated to tol-
erate a drainage catheter, which increases discomfort and definitely 
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a summary of these will be shown during the lecture.
Risks of CT:
A high contrast load when CTA is followed by angiography is a con-
cern, although the amount of contrast medium used during sub-
sequent selective angiography directed by CTA-findings is usually 
limited. In patients with risk factors for the development of con-
trast-induced nefropathy (renal failure, diabetic nefropathy, old age, 
patients on nefrotoxic drugs, congestive heart failure), however the 
risks and benefits of CTA should be carefully weighed.
Results: 
In vitro studies have shown, that the rate of blood loss from the 
bowel that can be detected by CT is around 0,5 ml./min., which is 
probably almost equivalent to selective angiography.
Recent clinical series –describing relatively small patient groups- 
have shown favourable results of CT for the detection of active 
GI-hemorrhage with reasonable sensitivity and good specificity. A 
summary of the existing body of literature will be given during the 
lecture.
Conclusion:
Although there currently is only limited evidence in the literature 
that supports routine use of CT to select patients for embolization 
its role is definitely growing.
CT is mandatory in case of suspicion of aorto-enteric fistula. CT is 
also extremely useful in patients with hemobilia or hemosuccus 
pancreaticus as endoscopy provides very limited useful information 
and a pseudo-aneurysm is often found at CT.  
CT also seems useful in patients 1) in whom the source and/or loca-
tion of GI-hemorrhage are unclear after endoscopy or 2) who are 
bleeding intermittently and in whom it is unclear whether they are 
presently bleeding. This is more often the case in the lower GI-tract 
than in the upper GI-tract.
CT is probably not useful in patients with endoscopic evidence of 
ongoing gastric or duodenal ulcer hemorrhage. CT may also not 
be warranted in hemodynamically unstable patients, in whom CT 
would mean significant time loss or in some patients who are at high 
risk for the development of contrast-induced nefropathy.

2104.2
Challenges in upper GI haemorrhage
A.A. Nicholson;
Radiology Department, Leeds General Infirmary, Leeds, United 
Kingdom.

Learning Objectives
1. To review the technique of embolization in upper GI bleeding
2. To review the results of embolization in upper GI bleeding
3. To review the technique and results of blind embolization in 

upper GI bleeding
Review of the literature suggests that transcatheter embolisa-
tion is effective in the treatment of non-variceal upper gastroin-
testinal haemorrhage (NVUGIH). Despite the publication of many 
papers on the topic, embolisation has until recently failed to be 
included in published management algorithms. The British Society 
of Gastroenterology Endoscopy Committee guidelines published 
in 2002 did not recommend IR in the treatment of NVUGIH [1]. The 
Scottish Intercollegiate Guidelines Network (2008) recommended 
arterial embolisation for NVUGIH uncontrolled by endoscopic tech-
niques [2]. It was noted that the supporting evidence was no stron-
ger than case series (level 3) but that the level of evidence did not 
reflect the importance of the recommendations. 
CHALLENGE 1: BETTER RESEARCH 
INTEGRATION OF ENDOSCOPY and IR
There are no publications which compare endoscopic and transarte-
rial interventions. This is not unexpected because of the clinical util-
ity of the techniques. Endoscopy can identify the site of bleeding, its 
pathological cause, quantify the risk of continued or rebleeding and 

Special Session
Management of gastrointestinal haemorrhage

2104.1
Should all patients with GI haemorrhage be imaged by CTA?
O.M. van Delden;
Dept. of Radiology, Academic Medical Center, University of 
Amsterdam, Amsterdam, Netherlands.

Learning Objectives
1. Indications for imaging according to the clinical condition  
2. CTA technique, signs, and pitfalls  
3. Results and comparison with other modalities
Introduction:
CT is increasingly being used for evaluating the presence and local-
ization of GI-hemorrhage. The exact role of CT in the treatment of 
acute GI-hemorrhage, however, has not yet been fully defined as 
evidence favoring its use has only recently begun to emerge. In 
most situations endoscopy currently remains the test of choice for 
initial evaluation of GI-hemorrhage, but the role of CT is increasing, 
both as a first imaging test and as an additional test after a negative 
or inconclusive endoscopic examination. The value of CT in the set-
ting of acute GI-hemorrhage depends on several factors. In patients 
who are bleeding intermittently CT may be performed to evaluate if 
the patient is presently bleeding and in patients in whom the source 
of the bleeding is obscure CT may be performed to find the location 
of the hemorrhage.
Role of CT in upper GI-hemorrhage:
Whenever aorto-enteric fistula is suspected (history of aortic pros-
thesis, aortic aneurysm) CT should be the first imaging test and 
should usually be performed before endoscopy. Extravasation of 
contrast from the aorta into bowel is usually not seen, but second-
ary signs (such as absence of a fat plain between aorta and bowel) 
strongly suggest the presence of a fistula. These signs will be shown 
and discussed during the lecture.
The location of upper GI-tract hemorrhage from a bleeding ulcer in 
stomach or duodenum is often known from endoscopy thus obviat-
ing the need to localize the bleeding with CT. In bleeding from the 
pancreatic duct (hemoscuccus pancreaticus) endoscopy provides 
limited useful information and CT is the method of choice to find the 
location of the bleed and the culprit vessel. Often a pseudo-aneu-
rysm in the gastroduodenal or splenic artery territory underlies such 
bleeds, particularly when bleeding is caused by pancreatitis.
In the case of bleeding from the bile ducts (hemobilia) the role of 
endoscopy is also limited and the use of CT is also warranted. 
Role of CT in lower GI-hemorrhage:
In lower GI-hemorrhage (most often from diverticular disease) 
endoscopy is usually the first test of choice. However, the exact 
location is often not been pin-pointed by endoscopy because this 
technique is often not diagnostic in the setting of acute bleed-
ing because the whole colon is filled with fresh blood. In case of a 
small bowel bleed (which forms a minority of GI-hemorrhages) con-
ventional endoscopy is unable to visualize the bleed and advanced 
imaging tests such as video capsule endoscopy and double balloon 
push enteroscopy are often unavailable or to time-consuming for 
use in the acute setting. In such cases CT is warranted to localize and 
direct angiography and embolization.
Technique:
CTA is preferentially performed using MDCT, with thin slices because 
good coronal reformations are very helpful to direct angiography. 
Multi-phasic technique with arterial and portal phase images is man-
datory. A contrast-blush that appears on the arterial phase images 
will increase on the portal phase images and can be readily differ-
entiated from other hyperdense structures (tablets, surgical staples). 
Several different protocols have been described in the literature and 
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be the treatment of choice. An additional finding was that most re-
bleeding after secondary interventions (surgery and IR) was effec-
tively treated with embolisation. Embolisation was recommended as 
the treatment of choice for failed secondary interventions. 
Also in 2008, Defreyne et al. examined the clinical and endoscopic 
parameters used to assign salvage therapy in 96 patients with endo-
scopically confirmed NVUGIH in the previous 24 hours; 46 patients 
were treated by TAE and 51 treated by surgery. Univariate and mul-
tivariate analyses were employed. This study differs from the others 
comparing surgery and TAE in employing endoscopy based decision 
making. The hypothesis that haemodynamic instability influenced 
the therapy decision was tested. Objective criteria (serum haemoglo-
bin, haematocrit, use of packed red blood cells and shock therapy) 
were no different in the two groups. Testing of subjective assessment 
(the clinical opinion on the haemodynamic status) failed due to lim-
ited documentation. Univariate analysis of demographics, risk factors 
and bleeding characteristics found that only coagulation disorder 
was significantly different (20.4% in the surgery group and 41.4% in 
the angiography group; p= 0.044). The endoscopist was more likely 
to choose surgery when a peptic ulcer (84%) was identified, with the 
majority of these (82%) duodenal ulcers. Peptic ulcers were identified 
in <50% of angiography cases with duodenal ulcers just the major-
ity (p < 0.001for duodenal ulcer). Irrespective of their clinical status, 
patients with peptic ulcer were 5.2 times more likely to be referred for 
surgery (p=0.021). As evidenced by other publications, embolisation 
is effective in the treatment of bleeding duodenal ulcers. Indeed, it is 
often less technically challenging than other aetiologies, particularly 
when aided by the placement of endoscopic clips. 
CHALLENGE 2: ALL HOSPITALS TREATING UGIH SHOULD HAVE 
ACCESS TO EMERGENCY EMBOLIZATION 
A third paper published in 2008 by Larssen et al. focussed on the 
management of 278 patients with duodenal ulcers over a 5.5 year 
period. Patients with uncontrolled or recurrent bleeding were 
referred for salvage therapy. The decision making process was 
clearly not documented. The initial intention was to restrict TAE to 
the high surgical risk group but it quickly became the second line 
therapy of choice, resulting in the majority of patients with uncon-
trolled or recurrent bleeding being referred for TAE (TAE 36, surgery 
10). The TAE patients were significantly older. Second look endosco-
py was not routinely employed; 11 of 278 patients were controlled 
with second look endoscopy but 2 died before haemostasis could 
be achieved. Empirical embolisation of the gastroduodenal artery 
was used when there was no angiographic abnormality but marking 
with endoscopic clips was not used. The mortality in the 2 groups 
was nearly identical (surgery 20%, TAE 19%). Technical success was 
84% for endoscopy, 92% for embolisation (3 failures due to access 
vessels) and 100% for surgery. Clinical success was 51, 72 and 80%, 
respectively. The authors estimated that surgery (i.e. Billroth II resec-
tions) could be avoided in two-thirds of their patients by successful 
TAE. 
CHALLENGE 3: EMBOLIZATION MUST BE ACCEPTED AS SECOND 
LINE THERAPY FOR PEPTIC ULCERATION AND FRONT LINE FOR 
ALL OTHER UPPER GI HAEMORRHAGE 
FACTORS AFFECTING CLINICAL SUCCESS
The available literature show that speed was a key to successful out-
come. Patients who required large volume blood infusion, resulting 
in clotting derangement, and those who developed organ failure 
fared badly [10-12]. The literature reinforces the importance of rapid 
control of serious haemorrhage. 
CHALLENGE 4: MAKE IR SERVICES RESPONSIVE 
The literature also demonstrates high technical success when embo-
lisation was used to stop traumatic and iatrogenic NVUGIH. This 
highlights the important role of IR access in trauma centres and in 
any centre providing invasive upper abdominal invasive diagnos-
tic and therapeutic procedures including biopsies and endoscopic 
interventions. 

treat the culprit lesion. Gastrointestinal bleeding is often an inter-
mittent phenomenon. Definitive angiographic demonstration of 
the site of haemorrhage requires the patient to be actively bleeding 
but pseudo-aneurysms, vessel spasm and cut-off, early venous fill-
ing and focal hypervascularity are useful indirect signs. Increasingly, 
computed tomography (CT) is used to identify the site of bleeding 
after a non-diagnostic endoscopy. Reported accuracy has been as 
high as 89% [3]. 
The superiority of endoscopic over medical therapy in control-
ling bleeding from peptic ulcer with adherent clot was confirmed 
in a meta-analysis of six randomized controlled trials. Re-bleeding 
occurred in 5 of 61 (8.2%) patients in the endoscopic therapy group, 
compared with 21 of 85 (24.7%) in the medical therapy group (P = 
0.01). Patients in the endoscopic therapy group were less likely to 
undergo surgery. The reported range of re-bleeding rates after 
endoscopic treatment is 5–20%. Current evidence supports two 
attempts at endoscopic control of active bleeding. Identification of 
the source of recurrent bleeding at second look endoscopy should 
lead to the placement of endoscopic clips at the ulcer rim. Should 
the endoscopic treatment subsequently fail to control the haemor-
rhage, the metal clips allow the interventional radiologist to embo-
lise the culprit vessel even when there are no angiographic stigmata 
of bleeding [4]. 
The diagnosis in trans-papilliary haemorrhage (TPH) is usually made 
by endoscopy or CT. Recent studies have identified IR as the first line 
intervention in TPH. When the clinical history makes TPH highly like-
ly, angiography may be both diagnostic and therapeutic. 
EMBOLIZATION versus SURGERY
Unlike the endoscopic literature prospective randomised study that 
compared the outcomes of surgical and interventional radiology 
treatment in PUGITH, there are five studies which retrospectively 
compare embolisation and surgery in patients with NVUGIH refrac-
tory to endoscopic management [4-8]. All five use an intention to 
treat analysis. Their methodology did not allow them to directly 
compare the two salvage methods but they do shed some light on 
patient selection, adverse clinical features and give some estimation 
of mortality rates, albeit in patient populations where decision bias 
exists. 
In 2004, Ripoll et al. were the first to analyse decision making in sal-
vage of NVUGIH, albeit using a univariate analysis which may identi-
fy correlated variables as independent risk factors. They reviewed 15 
years experience of uncontrollable or recurrent peptic ulcer bleed-
ing. Seventy patients were studied with 31 undergoing TAE and 39 
surgery. The treatment decisions in this restricted aetiology group 
were based on multidisciplinary consensus. It was stated that embo-
lotherapy was generally considered when the patient was at high 
surgical risk. This is corroborated by the significantly greater age, 
incidence of heart disease and previous anticoagulation treatment in 
the TAE group. No significant difference was seen between TAE and 
surgery in terms of the incidence of recurrent bleeding [29 vs 23.1% 
(p=0.38)], need for additional surgery, or mortality [25.8 vs 20.5% 
(p=0.40)]. In 2008, Eriksson and colleagues published a retrospective 
non-case-controlled study reviewing the outcome of TAE (n=51) and 
surgery (n=40) as salvage therapy of NVUGIH after failed endoscop-
ic treatment. Peptic lesions accounted for all the aetiologies in the 
embolisation group and all except 4 Dieulafoy lesions in the surgi-
cal group. There was a clear trend towards a lower 30-day mortal-
ity rate in patients treated with embolisation (1/40; 3%) compared to 
patients treated with surgery (7/51; 14%), although this did achieve 
statistical significance (P<0.07). This was despite patients treated by 
embolisation being older (mean age 76 vs 71 years for surgery) and 
more co-morbidities. Kaplan-Meier estimates showed that the ini-
tial excess mortality in the surgical group was not maintained at one 
year. It might be postulated that this is because of the embolisation 
group including higher risk patients with consequent lower longer 
term survival. It was concluded that following a failed therapeutic 
endoscopy for upper gastrointestinal bleeding, embolisation should 
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2104.3
Challenges in lower GI haemorrhage 
H.-J. Wagner;
Department of Radiology, Vivantes Klinikum im Friedrichshain, 
Berlin, Germany.

Learning Objectives
1. To review the technique of embolization in lower GI bleeding
2. To discuss the potential cause for negative angio and the man-

agement of these patients
3. To review the main complications and their prevention
 No abstract available

2104.4
TIPS for variceal haemorrhage
M. Darcy;
Interventional Radiology, Washington University in St Louis School 
of Medicine, St. Louis, MO, United States of America.

Learning Objectives
1. To review the indications for TIPS in variceal bleeding  
2. Tips and tricks for TIPS  
3. Update on results and complications
Bleeding gastro-esophageal varices not controlled by medical or 
endoscopic means are one of the primary indications for TIPS. TIPS 
can routinely decompress the portal system to drop the portosys-
temic gradient (PSG) and will lead to immediate cessation of bleed-
ing in 95% of cases. A number of randomized trials have compared 
TIPS to best medical management (1-10). These have demonstrated 
that TIPS provides better long term control of variceal bleeding. In 
these studies, recurrent bleeding occurred in 18 – 56% of patients in 
the sclerotherapy cohorts versus only 9 – 23% of patients in the TIPS 
arms. Not only were these differences statistically significant but in 
addition the cross-over rate from endoscopy to TIPS was 5-28% but 
only 0-7% of the TIPS patients crossed over to endoscopic treat-
ment. 
Despite the improved control of bleeding, TIPS did not yield a sur-
vival benefit in most of these studies. Possibly, the deterioration in 
liver function caused by shunting portal blood flow from the liver 
offsets the improved control of hemorrhage. Alternatively, it is pos-
sible that the studies simply did not follow patients long enough 
to demonstrate the survival benefit. Better stratification of patients 
might yield better results. One randomized trial (11) stratified patient 
according to early measurement of their hepatic venous pressure 
gradient (HPVG) and then took high risk patients (those with a HPVG 
> 20 mmHg) and randomized them to medical management or early 
TIPS placement. Not only did the TIPS group have fewer episodes 
of recurrent bleeding but both the in-hospital and 1 year mortal-
ity rates (11 and 38%) were significantly lower than in the non-TIPS 
cohort (38 and 65%). 
One caveat regarding the randomized trials is that most were 
done using bare metal stents to create the TIPS. Thus, within 6 to 
12 months the majority of the TIPS had become stenotic. The cur-
rent standard of care is to use stent-grafts (PTFE covered stents) for 
TIPS creation. These newer TIPS created with stent-grafts have much 
improved patency and yield even better control of variceal bleeding 
than the bare metal TIPS (12-15). Although more studies need to be 
done with stent-graft TIPS, at least one randomized trial (16) showed 
significantly better 1 year survival for TIPS compared to medical 
management (86 vs 60%, p<0.01). 
The main downfall to TIPS is the development of new or increased 
encephalopathy which occurs in 20-31% of cases (17). It is for this 
reason that TIPS is still recommended only after failure of medical 
management and not as front line therapy for variceal bleeding. 

CAUSES OF TECHNICAL FAILURE
The literature do not identify meaningful technical factors that dis-
tinguish successful and unsuccessful procedures. Few technical 
failures are reported and they were mainly due to adverse vascular 
access due to either difficult normal anatomy or vascular stenoses or 
occlusions. CT angiography allows concurrent evaluation of the gas-
trointestinal and iliac vasculature. It is not able to identify patients 
who are unsuitable for embolisation but it may inform the choice of 
access or approach to the site of bleeding. For example, where fem-
oral access is occluded brachial access can be used and when the 
coeliac axis is occluded the target vessel may be approached via the 
superior mesenteric and inferior pancreatico-duodenal arteries. 
CHALLENGE 5: GREATER HONESTY REGARDING FAILURES SO 
THAT WE CAN ALL LEARN
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cation. Active spontaneous bacterial peritonitis (SBP) is considered 
to be a risk for contamination of the stent-graft being implanted. 
Thus, if the indication for TIPS is non-emergent, the TIPS is usually 
postponed until the SBP has cleared. 
Technique Considerations 
Currently, there is one stent graft device that was specifically 
designed for TIPS. That is the Viatorr (W.L. Gore, Flagstaff, AZ) device 
which has a 2 cm long bare stent component which sits in the portal 
vein and a stent graft segment (lengths vary from 4 to 8 cm) which 
covers the parenchymal tract. Studies to date have shown signifi-
cantly improved patency compared to TIPS created with bare metal 
stents (14-15, 30). When stenoses occur in patients with Viatorr TIPS, 
they almost always develop in a short segment of uncovered hepatic 
vein above the shunt. For this reason, it is recommended to carry the 
stent graft right up to the HV/IVC junction. 
One concern that arose when stent-grafts were first used was that 
there would be an increased rate of encephalopathy; however, for 
some reason the rates of encephalopathy were actually lower in the 
studies that compared bare to stent grafted TIPS (14-15). Along with 
the improved patency, stent graft TIPS have provided better control 
of variceal hemorrhage. In several studies (12, 14-15), although the 
stent graft groups showed higher rates of survival, these differences 
did not reach statistical significance. Angermayr et al. (13) however 
did show a significant improvement in survival, 76% at 3 years versus 
62% for the bare stent TIPS. 
One decision is what diameter to use. Viatorrs come in diameters 
of 8, 10, and 12 mm. Although 12 mm bare stents were often used, 
this was primarily to compensate for the pseudointimal hyperplasia 
that would develop. Since this is not really an issue with the Viatorr 
device, 12 mm diameter shunts are rarely utilized. The decision 
between an 8 and 10 mm Viatorr usually hinges on the patient’s con-
dition. 8 mm devices tend to be favored in patients with pre-existing 
encephalopathy or borderline liver function to reduce the degree of 
portal blood flow that is shunted away from the liver. However, this 
approach has not been validated.
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Interestingly, despite their improved patency, the stent-graft TIPS 
have actually been associated with a lower incidence of encephal-
opathy compared to bare stent TIPS (14-15). This is another reason 
why the randomized trials comparing TIPS to medical management 
need to be repeated with the newer stent-graft devices. 

Gastric varices and gastropathy 
Gastric varices are also frequently seen in patients with portal hyper-
tension and are actually associated with a higher rate of hemorrhage 
related mortality compared to bleeding from esophageal varices 
(18). TIPS can also provide good control of bleeding in this condition 
although the efficacy compared to endoscopic management is less 
clear. One large retrospective study comparing TIPS to endoscopic 
cyanoacrylate injection failed to demonstrate any benefit for TIPS in 
either control of bleeding or survival (19). However, another trial (20) 
that randomized patients to either TIPS or variceal obliteration with 
endoscopic cyanoacrylate injection into the varices showed that 
variceal rebleeding was significantly less frequent in the TIPS group 
(11 vs 38%, p=0.014). 
TIPS has also been used to treat portal gastropathy. However, the 
data are sparse and no randomized trials evaluate the use of TIPS for 
this condition. Some feel that TIPS is less effective for this condition. 
Several studies have shown a poor correlation between HPVG and 
the presence or severity of gastropathy (21-22). Given that the func-
tion of a TIPS is to reduce the portal pressures, this lack of correlation 
between the severity of gastropathy and pressures may account for 
the more variable results seen with TIPS in this condition. 

Ectopic varices 
The effective portal decompression achieved by TIPS has led to 
expansion of the indication to include bleeding from ectopic varices. 
Ectopic varices most often arise in enteric stomas and are caused by 
portal hypertension transmitted down the peripheral aspects of 
the mesenteric veins. Several small series have described successful 
treatment of varices in these locations by decompression with TIPS. 
The rebleeding rate is in this entity is higher than expected after 
decompression of the portal system. This has led several authors 
(23-24) to suggest that the ectopic varices should also be embolized 
at the time of TIPS. 
Contraindications 
In patients in whom medical and endoscopic methods have failed 
to control massive variceal hemorrhage, TIPS may be their only life-
saving option. Thus, most of the contraindications that are typically 
cited are only relative contraindications. Right heart failure is one of 
the most significant contraindications because TIPS can precipitate 
acute death from total heart failure. 
Multiple factors have been correlated with increased risk of post-
TIPS liver failure. These include elevations of the MELD score, Childs-
Pugh class and score, serum bilirubin level, age, serum creatinine, 
the urgency for TIPS, and the presence of encephalopathy. Various 
authors have proposed schemes to decide prospectively who should 
be treated with TIPS (25-28). ofthese, the MELD score tends to cor-
relate best with 1 year survival (29). However, these scores must be 
weighed against the risk of the patient’s presenting problem. In situ-
ations of life threatening variceal hemorrhage, TIPS can often be life 
saving even in the presence of a high MELD score. 
Cavernous transformation is generally considered to be a contrain-
dication since it greatly increases the difficulty of gaining access into 
the portal system plus even if a portal branch is accessed, it may be 
impossible to negotiate across the main portal vein occlusion to a 
portion of the portal system that is patent. Detailed pre-procedure 
cross-sectional imaging can be useful to define if there is a large 
dominant collateral that can act as a target for the shunt. Polycystic 
liver disease has been listed as an absolute contraindication due to 
vague inferences to potential hemorrhage into the cysts. However, 
successful TIPS in polycystic livers have been reported by us and 
others. Although technically challenging, there is little evidence that 
polycystic liver disease should continue to be listed as a contraindi-
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Special Session
Vascular imaging in peripheral arterial disease

2105.1
MRA techniques and pitfalls
J.G. Houston;
Clinical Radiology, Ninewells Hospital, Dundee, United Kingdom.

Learning Objectives
1. How to perform a proper MRA study
2. Pitfalls in MRA
3. To discuss new alternative techniques and sequences for non-

contrast enhanced MRA
The key to high quality MRA studies is understanding how best to 
answer the clinical question being asked. The separation of the rou-
tine MRA request from the need for a more tailored MRA examina-
tion is important if the MRI technique is to be optimised. 
This short presentation will focus on aspects of: 
1. Peripheral MRA for occlusive disease – selection field of view, con-
trast injection, timing, strategies for lower leg avoiding venous con-
tamination. 
2. Renal MRA for assessment of haemodynamic significance of ren-
ovascular disease – nephrogenic systemic fibrosis (NSF) limitation, 
selection field of view, contrast injection, timing, renal perfusion, 
and renal volume determination. 
3. Whole body MRA for identification of co-morbidities, risk assess-
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ment or procedure planning – acquisition techniques at 1.5 and 3T, 
contrast strategies, doses, timing and post processing. 
4. Non-contrast enhanced MRA techniques – description of what is 
possible. 
Contrast material-enhanced magnetic resonance angiography 
(CE-MRA) (1-5) is a widely used clinical MR application for investigat-
ing patients with suspected arterial occlusive disease. The technique 
offers superior accuracy when compared to ultrasound (US) (6, 7), 
nuclear scintigraphy (6), older MRA and computed tomography 
angiography (CTA) methods (8), and comparable accuracy to that of 
more invasive and riskier digital subtraction angiography (DSA) (7). 
DSA and CTA are limited by the requirement for ionizing radiation 
and iodinated contrast material (9), and this has led to the increased 
use of CE-MRA as an accepted safer alternative. In addition, CE-MRA 
can also be used to derive organ perfusion, e.g. renal perfusion (10) 
or organ volume measurements e.g. kidney, which may relate to 
function (11). However, the recent association of gadolinium-based 
agents with nephrogenic systemic fibrosis (NSF) (12, 13), particu-
larly in patients with pre-existing renal failure has limited the use 
of CE-MRA in patients with renal impairment. As a result, there is a 
substantial clinical need for non-contrast MRA with similar technical 
robustness to that of CE-MRA. 
Reports of alternative ‘free breathing’ non-contrast enhanced MRA 
(NCE-MRA) techniques at 1.5T have recently emerged, following 
on from early applications of NCE-MRA that utilised breath-hold 
methods (14). These methods have been applied to the thorax and 
renal vasculature, and consist of ECG-gated (16) and respiratory-
gated balanced steady-state gradient echo acquisitions. Optimised 
arterial contrast can be obtained by acquiring image data at speci-
fied delay times (usually during diastole) following the gating trig-
ger. Magnetization preparation pulses, such as slice/slab selective) 
or non-selective inversion pulses, or a combination of both (17) are 
used in order to allow the systolic in-flow contrast of the arterial 
blood to dominate. 
Beyond CE-MRA, there are established techniques of phase contrast 
angiography and time of flight angiography. These may be used 
as alternatives to CE-MRA as above, but also may be used to derive 
direction of flow and flow visualisation and quantitative flow mea-
surements. Clinical failures of intravascular peripheral arterial stents 
for steno-occlusive disease at short and longer term follow-up up to 
10 years are due to stent thrombosis, in-stent restenosis and proxi-
mal or distal disease progression (18, 19). While physiological blood 
flow patterns are themselves poorly understood despite their impact 
on arterial disease, the presence of spiral flow within a conduit with 
a stenosis is associated with a reduction of prevalence of presence 
of steno-occlusive disease in the renal and carotid arteries (20, 21). 
While primarily research tools, these latter techniques can be used 
to answer specific clinical questions.
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thicker, 1-mm sections. To date, there are actually no data suggest-
ing improved detection of lesions with submillimeter section thick-
ness compared with 1- to 1.5-mm section thickness. 
Despite the availability of the so-called bone removal and dedicated 
vessel/lumen analysis tools, heavy arterial calcification is a common 
limitation of peripheral CTA. Recently, the removal of bone and calci-
fied plaque based on dual energy technique has been reported (4). 
It was shown that this particular technique may be superior over the 
threshold based bone removal tools. 
Another potential way to improve image quality of peripheral vascu-
lar CT that has recently been proposed is the use of contrast medi-
um with higher iodine concentration. A study has shown that use of 
a higher concentrated contrast medium (Iomeprol 400 versus 300) 
leads to an increase in arterial enhancement by ~ 40 Hounsfield 
units, while at the same time smaller contrast volumes are needed 
and less venous overlay is encountered. However, diagnostic accu-
racy in this particular study was independent of iodine concentra-
tion (5). 
Current peripheral CTA protocols typically rely on automated bolus 
detection with use of a ROI “placed” into the abdominal aorta. A 
problem of the new generation CT scanners is, however, that due to 
fast rotation times and a higher coverage in the Z-plane, the bolus 
of contrast medium may be overtaken by the scan. To address this 
particular problem, a study by Nakaya et al. evaluated the potential 
of a test bolus taken at the level of the knee-joint. It was shown that 
the transit times of patients may differ by up to 40 sec. Especially 
in cases of abdominal aortic aneurysm or dilatative atherosclerotic 
angiopathy, delayed transit times of contrast medium were docu-
mented. With the test bolus adjusted scanning times used in this 
study, sufficient arterial contrast without significant venous overlay 
was achieved in all patients (6). Similar results were found by Meyer 
and colleagues who evaluated different table feeds during periph-
eral arterial CT. One hundred and eighty-five patients underwent 
16-detector runoff-CTA using table feeds of 30, 40, 48 or 56 mm/s. It 
was shown that a table feed of 48 mm/s provided the best synchro-
nization of CT data acquisition and contrast bolus propagation and 
thus the best image quality (7).
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Learning Objectives
1. To discuss the role of US in diagnosis of PAD  
2. To discuss the different techniques  
3. To discuss the value of contrast enhanced US 
Accuracy in quantifying arterial occlusive disease requires an under-
standing of clinical considerations and to be familiarized with the 
different imaging modalities. 
Doppler ultrasonography (US) has become a first line technique in 
the evaluation of lower extremity arterial disease. In place of MRA 
or CTA, US findings provide good information about the anatomy 
and physiology of the vessels. In the first examination of the patient, 
we can obtain information about the level, the extent and the seri-
ousness of the arterial tree related with clinical situation. After this 
first approach, we can decide to ask for more information with other 

2105.2
CTA techniques and pitfalls
T. Jahnke;
Radiologische Klinik, FEK Friedrich-Ebert-Krankenhaus GmbH, 
Neumünster, Germany.

Learning Objectives
1. How to perform a proper CTA study  
2. How to optimize the scanning protocol to reduce radiation  
3. To discuss the problem of vessel calcification 
CTA of the peripheral arteries has proven to be an excellent and 
cost-effective tool for the diagnosis of peripheral arterial disease. 
With the current evolution of multi-detector-row scanners, tremen-
dous improvements have been made in terms of acquisition time 
and spatial resolution. Moreover, in view of the current words of 
caution raised against contrast enhanced MRA with its potential for 
NSF-development in patients with renal failure, CTA is clearly experi-
encing a renaissance. The multiple-detector rows of current genera-
tion MDCT enable a greater speed of scanning with increased longi-
tudinal coverage, while at the same time, isotropic voxels are main-
tained. The resulting high-resolution volumetric data sets can be 
viewed in multiple planes using a variety of visualization techniques 
that include multiplanar reformations, curved planar reformations 
perpendicular to the median arterial centreline, volume rendering, 
and maximum intensity projections. Compared with catheter-based 
angiography, CTA is non-invasive, faster and more comfortable for 
the patients. 
The purpose of this lecture is to provide a comprehensive overview 
on current CTA techniques. The presentation will focus on imaging 
protocols and ways to improve image quality and reduce radiation. 
Important limitations of CTA will be discussed, including long post 
processing times and vessel calcification issues. An update on cur-
rent CTA literature will also be given. 
In two recent clinical studies, overall diagnostic accuracy of MDCT 
angiography for lesion detection in patients with PAOD was high. 
Schernthaner et al. compared 16-row MD-CTA to digital subtrac-
tion angiography (DSA) in 50 patients (1). There was a high diagnos-
tic agreement compared with DSA showing mean sensitivity and 
specificity in the detection of significant stenoses (over 70%) of 100 
and 99.5% in the iliac arteries, 97.4 and 99% in the femoropopliteal 
arteries, and 98.3 and 99.8% in the infrapopliteal arteries, respec-
tively. In another study by Shareghi et al., the diagnostic accuracy of 
64 MDCT for the detection of hemodynamically significant disease 
within the lower extremity peripheral vasculature was evaluated in 
28 consecutive patients with symptomatic lower extremity intermit-
tent claudication and compared to DSA (2). For all segments evalu-
ated, the overall diagnostic accuracy for detecting stenoses > 50% 
and occlusions was 98%, with a sensitivity of 99% and a specificity of 
98%. For the aorto-iliac segments, the diagnostic accuracy was 98% 
with a sensitivity of 100% and a specificity of 99%. For the femorop-
opliteal segments, the overall accuracy was 98% with a sensitivity of 
100% and a specificity of 99%. For the infra-popliteal segments, the 
overall accuracy was 98% with a sensitivity of 97% and a specificity 
of 99%. One segment could not be visualized by MDCT compared to 
49 segments that could not be visualized by DSA. 
The clinical value of pathologic findings of MDCTA studies in the 
lower limbs has been evaluated in a retrospective study from the 
University of Vienna. It was shown that therapeutic decisions in 
terms of subsequent procedures (stent, bypass, hybrid procedures, 
no therapy) were determined correctly in almost all CTA studies (3). 
Current MDCT protocols allow isotropic, submillimeter imaging of 
the entire vascular tree. This means that although the images are 
acquired in the axial plane, they can be viewed on a workstation 
from any other plane without loss in spatial resolution. The use of 
submillimeter section thickness, however, necessitates greater X-ray 
tube outputs to overcome the resulting noise than is required with 
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2105.4
How to image patients with renal failure
P.E. Andersen;
Department of Radiology, Odense University Hospital, Odense, 
Denmark.

Learning Objectives
1. To define the problem
2. To discuss if and how MRA, CTA and DSA can be applied
3. To discuss the possibility of combining different imaging modali-

ties
Epidemiological aspects 
The prevalence of chronic kidney disease (CKD) (1-3) as well as of 
peripheral arterial disease (PAD) (4-7) has increased significantly dur-
ing the last decades. This is explained by increasing prevalence of 
diabetes and hypertension as well as increasing age of the popula-
tion and higher body mass index. Prevalence of PAD increases steep-
ly with age, in diabetes, CKD, smoking, and hypertension (8-10). Thus, 
it is an increasing problem to image patients with PAD and CKD. 
Precautions 
The primary risk factor for contrast media induced nephrotoxicity is 
pre-existing renal dysfunction, especially diabetic nephropathy. In 
general: It is important to identify the high risk patients and se-cre-
atinine/eGFR, especially in known diabetes and suspected or known 
reduced kidney function, should be available before all examinations 
with iodated contrast media or gadolinium. If the patient is in high 
risk, the indication for use of contrast media should be reconsidered. 
Does the indication counterbalance an increased risk? Alternative 
examination methods not using iodated contrast or gadolinium 
should be considered, and at the same time allow for a meaningful 
outcome. The amount of contrast should always be restricted con-
sistent with a diagnostic result. The patients should always be well 
hydrated and low- or iso-osmolar contrast media should be used 
(11). 
Overlooking a severe disease is also an important factor that should 
be considered when choosing an examination method without use 
of conventional contrast medium. 

techniques if percutaneous or surgical treatment is required or just 
control vascular risk factors with medical treatment and exercise 
program. 
Other important thing is the use of US as a guide for vascular inter-
ventions: punctions, instillations of drugs or introduction of embo-
lic material. We work choosing the best arterial place, in cases of big 
sheaths for better function of closure devices or in cases of popliteal 
or non pulsed arteries access. 
The third point is the role of US in the follow-up of patients because 
of the PAD is a chronic condition for the rest of the patient’s life. Our 
patients need repeated imaging techniques and radiations and con-
trast nephrotoxicity are added. 
Comparing techniques conventional arteriography was the most 
accurate test used to define the anatomy, but it is indicated only dur-
ing treatments. Conventional arteriography is not a screening study. 
US, CTA and MRA are noninvasive means of imaging that offer valu-
able information and are starting to replace digital subtraction 
angiography in quantifying arterial occlusive disease. MRA is non-
invasive, it does not require the use of ionizing radiation, and the 
contrast agent used is relatively non-nephrotoxic. It is useful even in 
cases of severe calcification but has a lower spatial resolution This 
modality is associated with limitations such as its cost, its availability, 
the limited depiction of small vessels, its contraindications, and the 
possible overestimation of the degree of stenosis. Multi-detector 
row computed tomographic angiography allows accurate evalua-
tion without reducing in-plane resolution, although beam-harden-
ing artifacts from high-attenuation structures can degrade image 
quality but radiation and nephrotoxicity are present. US may also be 
helpful in quantifying arterial occlusive disease; US analysis is almost 
always based on blood flow velocity measurement. Precise measure-
ments of stenotic occlusion will help determine optimal therapy for 
affected patients. 
Doppler US is the extension of our hand: practical, economical and 
effective. In out-patient conditions or bed-side when patient is at 
the hospital, we can make functional tests, assist stents patency or 
take a look about the final results. 
Ultrasound contrast-agents US adds more information improving the 
diagnostic ability of duplex-US when scanning difficult arterial seg-
ments in patients suffering from PAD. We use it in case of endoleak 
repair in aortic aneurysm for direct punction and it is a good test 
when patient has renal failure or contraindications for MRA. 
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Special Session
SFA occlusive disease

2201.1
How we select a patient for SFA intervention
H. Manninen;
Clinical Radiology, Kuopio Univ. Hospital, Kuopio, Finland.

Learning Objectives
1. Get familiar with clinical evaluation
2. Learn about conservative therapy and when to use it
3. Get familiar with different imaging strategies: ultrasound, CTA, 

MRA and angiography
Clinical features of peripheral arterial disease (PAD) 
A diagnosis of PAD should be considered if the patient complains 
of muscular pain in legs, especially if he/she has high risk for arte-
riosclerosis such as diabetes, smoking, hyperlipidemia, or impaired 
renal function. Physically, the patient present often with hair loss, 
cool extremities, or poor palpable pulses. Elevation pallor (skin pallor 
within 60 seconds of passive elevation of the feet at 60 degrees) and/
or dependent rubor (the onset of erythema after more than 15 sec-
onds of sitting upright after leg elevation) are also suggestive of PAD. 
Intermittent claudication is defined as fatigue, discomfort, or pain that 

Before elective examinations 
Patients with GFR < 60 ml/min: 1) Consider alternative imaging 
modalities not using iodated contrast media or gadolinium like 
e.g. CO2 angiography, duplex US, intravascular US, CT or MR with-
out contrast, PET/SPECT-CT. CTA/DSA/MRA followed by dialysis can 
remove contrast media but there is no evidence that dialysis protects 
patients with impaired renal function from contrast induced neph-
ropathy or nephrogenic systemic fibrosis (NSF). 2) Patients should be 
well hydrated. Start hydration at least 6 hours before the examina-
tion. 3) Interrupt diuretics if possible. 4) Sodium bicarbonate. Only 
a limited recommendation can, however, be made in favour of the 
use of sodium bicarbonate based on reviews and meta-analysis (12). 
5) The use of N-acetylcysteine is popular, has low risk, and gives the 
impression of “doing something” but its efficiency is still not evi-
dence based (13). 
Diabetic patients taking metformin should stop this 48 hours before 
examination with iodated contrast media and restart only if se-crea-
tinine is unchanged 48 hours after examination. 
Gadolinium-containing contrast is now considered contraindicated 
in patients with a GFR < 60 and especially < 30 ml/min because of 
the risk of developing NSF. 
Before emergency examinations 
Patients at increased risk of nephrotoxicity: 1) Consider an alterna-
tive imaging method not using iodated contrast media or gadolini-
um. 2) Start i.v. hydration as early as possible before contrast admin-
istration. 
Diabetic patients taking metformin with eGFR < 60 ml/min: weigh 
the risk and benefits of contrast administration and consider an 
alternative imaging method. If contrast is deemed essential: stop 
metformin, hydrate the patient, and monitor renal function. 
After examinations 
Continue hydration for at least 6 hours. 
In diabetic patients taking metformin: measure eGFR 48 hours 
after contrast administration. If not deteriorated, metformin can be 
restarted. 
CO2 angiography 
Clinical experience with the use of CO2 as a contrast agent has 
shown that it is safe, and in patients with CKD can prevent contrast-
induced nephropathy. Disadvantages are, however, that it requires 
a unique delivery system and is contraindicated in the cerebral and 
coronary circulation and thoracic aorta (13). 
NSF 
NSF is fibrosis of the skin, joints, eyes, and internal organs and 
appears in various stages from death and nearly complete disability 
to small plaques on the skin. It is associated with exposure to gado-
linium in patients with severe kidney failure. The first cases are from 
1997, but the link was not found until 2006. NSF develops in a dose- 
and time-dependent manner (13). The risk of development of NSF 
after exposure to gadolinium-based contrast agents is about 1 - 4% 
for patients who undergo hemodialysis or with renal transplanta-
tion (14, 15). NSF has never been described in a patient with a single 
examination with stable macrocyclic gadolinium, whereas multiple 
cases have been reported after exposure to less stable agents. There 
seems to be a difference in prevalence between ionic and nonionic 
linear chelates with a prevalence of around 5 - 6% for nonionic lin-
ear agents. It seems that enhanced MRI with a low-risk NSF agent is 
safer for a patient with severe CKD than an enhanced CT with a non-
ionic agent but no evidence is available. Only in patients with zero 
urine production, enhanced CT seem to be safer if it is diagnostically 
superior to MRI (16, 17).
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and/or (b) there is a very favourable risk-benefit ratio. Usually, inva-
sive treatment is indicated only after unsuccessful trial of at least six-
months of exercise program. Treatment decision between surgical 
and endovascular therapy should be done in each patient after con-
sidering the risks, benefits, durability and therapeutic goals. 
To avoid amputation in CLI, an arterial reconstruction is necessary 
for the majority of patients. Revascularization should be consid-
ered the primary approach to the treatment of patients with critical 
limb ischemia unless patient survival is very limited, the likelihood 
of independent ambulation is poor because of tissue necrosis or 
flexion contracture, or patient`s general medical condition is poor. 
Endovascular treatment should always be considered at first because 
it is accompanied by fewer complications than surgical procedures 
in these patients often with numerous associated diseases. Multiple, 
patient- and lesion related factors are to be considered when decid-
ing between endovascular and open surgical treatment of individu-
al patients. Old age of the patient, accompanying cardio-pulmonary 
and cerebral vascular disease often favour endovascular therapy in 
type C, sometimes also in type D lesions, over surgery. Especially for 
patients who are expected to live for less than 1-2 years and have 
significant co-morbidity should, when it seems technically possible, 
be offered angioplasty first.

2201.2
Endoluminal recanalization: PTA, stent
A.-M. Belli;
Dept. of Radiology, St. George’s Hospital, London, United Kingdom.

Learning Objectives
1. Learn how to stay within the lumen
2. Learn when plain old angioplasty is enough
3. Learn about strategies for stenting: long vs short, different stent 

designs
Recanalisation techniques of peripheral vascular disease in the super-
ficial femoral artery (SFA) have seen many developments to respond 
to the challenges. Negotiation through stenotic disease has always 
been considered easier than complete occlusions, but became even 
more so with the introduction of hydrophilic guide wires. Various 
devices were developed to help negotiate a passage through occlu-
sions of the SFA, including mechanical devices and laser catheters 
(1,2,3). The path taken by these devices was never fully appreciated, 
but was assumed to be endoluminal. Experience with the thermal 
laser probe, which was a blunt tipped device, showed that success of 
recanalisation was partly due to the mechanical shape of the probe 
rather than thermal ablation of occlusive material, and it was pos-
tulated that the probe passed outside the true lumen at the site of 
occlusion before re-entering the patent lumen i.e. subintimally (4). 
The hydrophilic wire, which was introduced at about this time, was 
recognised by Bolia to pass into the subintimal space and then re-
enter the true lumen, and subintimal recanalisation was born (5). 
Recanalisation of complete occlusions is now performed by the sub-
intimal approach in the vast majority of cases. So, is there any place 
for endoluminal recanalisation? In most situations, it is not possible to 
be entirely sure whether an endoluminal recanalisation has occurred 
when treating complete occlusions and there seems no merit in 
aiming specifically for endoluminal recanalisation when subintimal 
recanalisation is easier and works so well. However, when treating 
high grade stenotic disease, an endoluminal path is preferred. This is 
to avoid converting a stenosis into an occlusion, with the risk of being 
unable to re-enter the true lumen beyond the diseased segment. 
Endoluminal recanalisation is achieved using roadmap facilities with 
a hydrophilic wire and shaped guiding catheter of the operator’s 
choice. Usually an angled tipped as opposed to a straight tipped 
hydrophilic wire is more useful and allows an infinite range of poten-
tial pathways whilst torqueing the shaped guiding catheter, until the 
correct endoluminal path through the lesion has been found. 

involves specific limb muscle groups during exertion due exercise 
induced ischemia. Patients with chronic critical ischemia (CLI) have 
ischemic pain at rest that may be accompanied by tissue loss (isch-
emic ulcer or gangrene). The pain often improves when the leg is in a 
dependent position and is exacerbated when it is elevated. 
Diagnosis 
An abnormal ankle brachial index (ABI) suggests a diagnosis of PAD.  
An ABI greater than 0.9 is normal. A ratio greater than 1.3 suggests poor-
ly compressible, calcified arteries; in diabetic patients, ABI may be non-
diagnostic since up to 300 mmHg cuff pressure may still fail to occlude 
the artery. The toe-brachial index should be used in these patients. 
The claudicants typically have ABI values ranging from 0.5 to 0.90. 
Those with CLI have resting ankle brachial index (ABI) less than 0.4. 
Pulse volume recordings and continuous-wave Doppler ultrasound 
flow measurements are also reasonable to establish the initial lower 
extremity PAD diagnosis. Exercise treadmill tests using standardized 
exercise protocol with a motorized treadmill are recommended to 
provide the most objective evidence of the magnitude of the func-
tional limitation of claudication. 
Duplex US is useful to diagnose anatomic location and degree of 
stenosis of PAD and it can be useful to select candidates for endo-
vascular intervention. Both computed tomographic angiography 
(CTA) and magnetic resonance angiography (MRA) are useful to 
localize and quantify arterial stenosis in patients being considered 
for revascularization. Because of risk of contrast-induced nephro-
toxicity, CTA is relatively contraindicated in patients with decreased 
renal function. On the other hand, gadolinium enhanced MRA has 
recently been connected to develop nephrogenic systemic fibrosis, 
especially in patients with GFR between 30 and 60 ml/min, and cau-
tion is advised. Catheter angiography is still the criterion standard 
for the diagnosis and it can determine the location and severity of 
stenotic lesions. If the stenosis is amenable to endovascular interven-
tion, such procedures can often be performed in the same setting. 
Selective or super selective catheter placement is indicated because 
this can enhance imaging, reduce contrast dose, and improve sen-
sitivity and specificity; iliac, femoral, and tibial bifurcations should 
be imaged in profile without overlapping. If the significance of an 
obstructive lesion is ambiguous, transstenotic pressure gradients 
and supplementary angulated views should be obtained. 
Treatment 
Tobacco cessation slows the progression of PAD in CLI and reduces 
the risk of death due to other vascular causes. PAD is a strong predic-
tor of systemic atherosclerosis and is considered a coronary artery 
disease risk equivalent. Aggressive lipid lowering not only improves 
cardiovascular outcomes but also improves pain-free walking dis-
tance. Poor glycemic control in diabetic patients is closely linked 
with microvascular complications and DM is strongly associated with 
progression of PAD in smaller, subsegmental, and terminal arter-
ies. Hypertension is also linked to the development of PAD and the 
recommended blood pressure goal is less than 140/90 mmHg. If the 
patient has also DM, the goal is 130/80 mmHg. Antiplatelet therapy 
reduces the risk of adverse cardio-vascular outcomes and death in 
patients with cardiovascular disease by about 25%. Current recom-
mendations are to use low-dose ASA but clopidogrel may be used 
as an alternative therapy. Pentoxifylline lowers blood viscosity and 
improves erythrocyte flexibility but increases walking distance only 
slightly, if at all. Cilostazol induces vasodilatation, decreases platelet 
aggregation and arterial thrombus formation, and vascular smooth 
muscle cell proliferation, and seem to increase maximal pain-free 
walking distance up to 50-67%. 
The management of the majority of claudicant patients is conserva-
tive. According to recently published ACC/AHH practice guidelines, 
endovascular procedures are indicated for individuals with a voca-
tional or lifestyle-limiting disability due to intermittent claudication 
when clinical features suggest a reasonable likelihood of symptom-
atic improvement with endovascular intervention and (a) there has 
been an inadequate response to exercise or pharmaceutical therapy 
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2201.3
Subintimal recanalization
M.J. Lee;
Dept. of Radiology, Beaumont Hospital, Dublin, Ireland.

Learning Objectives
1. Learn how to get subintimal and especially how to get back in the 

lumen
2. Get familiar how and when to get subintimal on purpose
3. Get familiar with the role of stenting in subintimal recanalization
Critical limb ischemia (CLI) is a serious affliction in the lower limb. It is 
associated with 20% mortality in the first year and this continues at 
the same rate. 75% will have significant associated coronary artery 
disease and if the lower limb cannot be revascularised, 25% will have 
a major amputation in one year and 25% will be dead. CLI is defined 
as rest pain and/or tissue loss or toe pressure of less than 40 mmHg. 
Bypass surgery for CLI is associated with high hospital costs, 4% mor-
tality and 10% rate of serious complications. 
Subintimal angioplasty (SIA) is a useful technique for patients with 
critical limb ischaemia, at risk of limb loss. SIA has been practised for 
20 years with proponents who publish consistent results and oppo-
nents who have inconsistent results. Typical patients are those with 
CLI and long femoral occlusions with or without crural vessel occlu-
sion. SIA can increase blood flow to the foot which promotes tissue 
oxygenation and ulcer healing. In patients with gangrene, where 
amputation will be required, successful SIA dictates a lesser amputa-
tion and aids healing of the stump. The essential principles of SIA are 
gaining access to the subintimal space proximal to an occlusion, re-
entering the patent lumen below the occlusion, and balloon dilating 
a neolumen. The tools required are a short angled catheter, angled 
terumno guidewire (0.035′′) A long balloon dilatation catheter (12–15 
cm) and rarely, a stent if the subintimal channel does not have good 
flow, after dilation. Access to the limb can be either via an antegrade 
route, cross over approach, popliteal approach, or a combination of 
retrograde and antegrade approaches. The iliac artery, superficial 
femoral artery or crural arteries can all be treated using this tech-
nique. Five thousand units of herparin is given after arterial access, 
GTN is used as necessary for spasm, particularly, in the crural vessels. 
The patient is placed on aspirin indefinitely and clopidogrel for three 
months. 
In a recent metaanalysis, Brown et al. (Eur J Vasc Endovasc Surg 
2009;38:323) pooled estimates for technical success were 85.7%, pri-
mary patency at 12 months was 55.8% and limb salvage at 12 months 
was 89.3%. We looked at a series of patients with longer term fol-
low-up and showed a sustained limbsalvage rate of 79.7% at almost 
3 years (Keeling et al. JVIR 20009:20;1013). These figures compare 
well with surgical vein bypass figures of 83% for fem-pop reverse 
vein bypass. In the study by Keeling et al., factors associated with 
a worse outcome were the number of run-off vessels and whether 
an improvement in ABI’s occurred post procedure. Complications 
range from 8 to 17% in pooled data and are predominantly minor 
including groin hematoma, self-limiting arterial perforation, retro-
peritoneal hemorrhage and distal embolism. In the study by Keeling 
et al., five minor complications occurred in 75 patients (6.7%). These 
included two self-limiting groin hematomas, two self-limiting arte-
rial perforations, and one distal embolus managed successfully with 
suction thrombectomy. 
In conclusion, SIA is a valid technique to aid ulcer healing in patients 
with CLI and long SFA occlusions. Limb salvage rates are similar to 
surgical bypass but without the morbidity, mortality and cost associ-
ated with bypass.

Endoluminal recanalisation is usually confined to stenotic disease 
and is followed by balloon dilatation. This remains the main treat-
ment option, with stents reserved for inadequate angioplasty 
results e.g. >30% residual stenosis or flow limiting dissection (6). The 
technical and clinical success rate of PTA of femoropopliteal stenos-
es exceeds 95% with little evidence of improved patency at 1 or 3 
years with additional stenting. The 1 year patency rate for stenotic 
disease in the femoral artery is 77% (range 78-80%) for PTA and 75% 
(range 73-79%) for stenting dropping to patency rates of 61% (range 
55-68%) and 66% (range 64-70%) for PTA and stenting, respectively, 
at 3 years (7). It is well recognised that long term patency decreases 
with the severity and length of disease as well as in flow and run-off 
status and the best results occur in short lesions. Various Cochrane 
reviews and meta-analyses published to date have yet to show 
improved results with stenting in the femoral segment (7,8). 
However, with the advent of stents designed specifically for the 
femoral artery, improved results are reported. The majority of these 
stents are bare nitinol self expanding stents using a mesh design 
with minimal foreshortening during deployment. Visibility of these 
stents is improved by placement of metal markers at each end. It 
is important to become familiar with the deployment methods to 
ensure that the stents do not become foreshortened or lengthened 
during deployment as this alters their mechanical properties and 
reduces their efficacy. It is also important to follow manufacturers’ 
recommendations when placing more than one stent as extensive 
overlapping increases rigidity at the overlapped segments which 
leads to fracture and instent restenosis. It remains to be seen wheth-
er a primary stenting approach is either cost effective or clinically 
effective in the long term and which lesions might benefit most 
from a primary stenting approach (9,10). 
Drug strategies to prevent restenosis are an important component 
of treatment and usually include an antiplatelet regime of low dose 
aspirin and clopidogrel but other drugs such as cilostazol (a phos-
phodiesterase inhibitor) and bivalirudin (a direct thrombin inhibitor) 
may also have beneficial effects.
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2202.1
Overview of natural history in relation to indications for IR
T. De Baère;
Dept. of Interventional Radiology, Institut Gustave Roussy, Villejuif, 
France.

Learning Objectives
1. To discuss the natural history of colorectal liver metastases
2. To discuss how the natural history affects treatment selection
3. To describe how natural history and previous treatments may 

affect selection of IR treatment
The liver is the most common site for blood-borne metastasis from 
colorectal cancer. Approximately 25% of patients with colorec-
tal cancer will have synchronous hepatic metastases, and an addi-
tional 50% of patients will develop metachronous hepatic metasta-
ses. Survival for untreated metastases is measured in months [1,2]. 
The length of survival is related to the extent of liver replacement 
by tumor. The 1-year survival rate is approximately 5% for patients 
with bilobar liver disease, 27% for those with unilobar disease, and 
60% for patients with solitary metastasis [2]. However, even patients 
with solitary metastases, when untreated, have 3-year survival rate 
of only 20%, and a 5-year survival rate of less than 3% [1]. Due to 
the relative inefficacy of general treatment of liver tumors, there is 
a large place for the so-called “local” and “regional” therapies in this 
field. Local treatment and regional treatment are both words used in 
the literature without clear significance. Local most often means tar-
geting the tumor, while regional means targeting the organ or the 
region of the disease. The goal of all these treatments is to target the 
tumor as accurately and selectively as possible, but because micro-
scopic disease is sometimes likely to the organ the whole organ is 
targeted by treatment. Numerous and various loco-regional treat-
ments are used since many years in cancer management including 
radiation therapy, brachytherapy, regional chemotherapy delivery 
(intra-arterial, intra-peritoneal), and obviously surgery. These treat-
ments can provide dramatic results and cure the patient in some 
occasions when the disease is limited. Non-resectable liver tumors 
are often target with various local treatments because either the dis-
ease is located only in the liver or the disease is predominant to the 
liver and life expectancy is relied to liver tumor control. In metastatic 
disease, liver is often a stepwise pattern of metastatic progression 
and local treatment will be often associated with systemic treatment 
to prevent extent of disease to other organs. 
Tumor ablation
Rational for the benefit of tumor ablation in colorectal liver metas-
tases can be drawn from the result of surgical series which demon-
strated much better results than natural history with literature that 
shows a 5-year OS rates of 25 to 51% (med=36) and a median sur-
vival of 28 to 59 months after surgical resection can be expected 
[3,4]. In series with long enough follow-up, the 10-year survival rate 
is reported to be approximately 20%. In a series from the Memorial 
Sloan-Kettering, 218 patients with solitary lesions demonstrate a 
3-year OS rate of 64%, and a 5-year OS rate of 45% while 154 patients 
with 2 or 3 tumors demonstrated 58% OS at 3 years, and 36% OS at 5 
years [5]. A review of the literature shows that reported 5-year overall 
survival rates in patients with one to three CLMs ranged from 25.9 to 
50%, with a median reported value of 39%. For patients with four or 
more CLMs, the reported 5-year overall survival rate ranged from 0 
to 53% (median 17.1) [3]. Hazard ratios for overall survival, comparing 
patients with one to three and those with four or more CLMs, were 
reported in 15 papers. These ranged from 1.31 to 3.05 and the 95% 
CI included 1.00 (no effect) in five papers. Factors predictive of poor 
outcome in individuals with hepatic metastases from colorectal can-

2201.4
Mechanical devices, cryo or drug eluting
G. Tepe;
Department of Diagnostic and Interventional Radiology, Medical 
Centre of Rosenheim, Rosenheim, Germany.

Learning Objectives
1. Get familiar with the new devices available
2. Learn if there is still a role for cryoplasty
3. Learn about the concept of drug elusion and if balloon or stents 

are the better platform
There are two major issues which might limit the success in superfi-
cial femoral artery endovascular treatment of occlusion: 1. crossing 
and reentry of the lesion and 2. prevention of restenosis. 
1. Most of the total occlusions might be crossed with the Terrumo 
glide guide wire only. This technique is known as Bolia technique. 
Nevertheless, in 5-10% reentry is not possible – especially in heavy 
calcified arteries. In these cases, several re-entry devices became 
available only recently. These devices (like the outback catheter) 
help to change unsuccessful in successful interventions. An over-
view of the devices, including tips and tricks will be provided. 
2. Restenosis is still a major problem of the SFA. With nitiol stents, 
the restenosis could be significantly reduced; nevertheless, the use 
of stents in this indication is discussed because of the chance of 
stent fractures and in-stent restenosis. Until now, several devices 
have been developed. Laser and cryotherapy have not shown to 
reduce the restenosis rate. The most powerful solution is local drug 
therapy either with drug eluting stents of drug eluting balloons. Two 
out of three approaches to find a drug eluting stents for pVD have 
failed. Since a year, the Zilver PTX stent is available. This stent espe-
cially seems to reduce the restenosis rate in high risk patients such 
as in long lesions and in-stent restenosis. 
In the case of short time drug delivery, there are different methods 
in order to get the drug in the arterial wall. It is possible to deliver 
the drug during balloon inflation as a coating on balloons. The con-
tact time is dependent on the inflation time of the balloon. In the 
SFA, drug coated balloons (DCB) are inflated between one and three 
minutes. During this time, drug is transferred to the vessel wall. A 
second possibility for short time drug delivery is the administra-
tion as a fluid which might be given intraarterial together with the 
contrast media or with a microporous balloon. In addition, surgi-
cally implanted drug coated sleeves at the anastomosis of bypass 
grafts have been discussed. In order to enhance the uptake in the 
vessel wall, additional carriers might be added to the drug itself. It 
is important that the drug sticks to the balloon surface during the 
transit time until the balloon is placed in the stenotic or occluded 
vessel area. During inflation, the drug has to come of the balloon 
surface and has to be delivered into the vessel wall. Even if the same 
drugs were taken as a coating material, there is considerable differ-
ence in the delivery efficacy of each balloon. Therefore, it has to be 
pointed out that each DCB is different even if the same drug might 
have been chosen. Finally, like in case DES the drug is also a vari-
able when given only as short time contact. Nevertheless, because 
some of the drugs which are possible candidates for prevention of 
restenosis need a sustained concentration in the arterial wall, these 
drugs do not seem to be such good candidates for short time con-
tact. Therefore, the rage of drug which might be effective with short 
time contact is smaller than with DES. 
Until now, the only data with a drug eluting balloon have been gen-
erated with the Paccocath technology. These catheters will be most 
likely available from Cirse 2010. Even using the same drug, paclitaxel, 
other drug eluting balloons might work differently. In the sympo-
sium, all available drug eluting balloons will be reviewed, and the 
available data will be given.
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mycine, 4-fold for oxaliplatinum, and only 2-fold for doxorubicin. 
These benefits can be further enhanced by embolization or deliv-
ery devices, which increase dwell time between the tumor and the 
drug. All clinical trials using 5 FU or FUDR have demonstrated a bet-
ter response rate for IAHC than for IV treatments. However, only two 
trials have demonstrated a moderate benefit in survival [15]. Intra-
arterial was more or less abandoned at the time IV irinotecan and 
oxaliplatinum proved to give equivalent response rate to intra-arte-
rial 5-FU. However, recently a French multicentric trial has used these 
new drugs intrarterially. Intra arterial chemotherapy was performed 
using 100 mg/m2 of oxaliplatinum repeated every second week with 
overall response rate of 64% (95%CI: 44-81%) in heavily pretreated 
patients. In this study, a very promising 45% response rate has been 
observed in patients sustaining a progression following intravenous 
treatment with the same drug [16]. More recently we demonstrated 
a 90% overall response rate and conversion to surgical patient of 
48% of unresectable liver metastatic CRC patients ≥ 4 mets in 86% 
and bilobar disease in 91%) who received IAH Oxaliplatijn plus IV 
5FU and cetuximab (KRAS wild) as a first line therapy (Malka D, ASCO 
2010). 
Conclusion
To justify a local treatment, which includes effort sand relative 
aggressiveness against macroscopic detected disease, it would be 
extremely valuable to be sure that patients are free of occult micro-
scopic. Indeed, patients with macroscopic tumor detectable by 
physical examination or imaging (i.e., the targets for local therapy) 
are likely to have microscopic tumor cell deposits which will inevita-
bly grow after completion of local therapy. Unfortunately, the detec-
tion of micrometastases remains impossible today through imaging 
or biology. Consequently, the use of local therapy in patients with 
macroscopic metastatic disease is justified by assumptions founded 
in the characteristics of tumor type and history, namely growth pat-
tern, and adjuvant therapy is decided on the assumption that micro-
metastases can exist.
Kavanagh et al. discussed categories of possible justification in a 
recent report:
1. Anecdotal experience is low-level evidence in which systemic 
therapy have a low effect (Norton-Simon hypothesis*) [17]. Timing of 
therapy irrespective of any systemic therapy
2. Consolidation after response to systemic therapy. The timing of 
the local therapy based on the rationale of consolidation would be 
done after most or all of the planned systemic therapy was delivered. 
3. Oligometastases (truly limited number of tumor deposits in the 
body) is probable in some patients and they are currently identified 
on risk factors such as the number of metastases seen, the interval 
between disease presentation and the occurrence of metastatic dis-
ease, or the histology of the treated tumor. The timing of the local 
therapy based be done irrespective of the use of any systemic ther-
apy even if priming with chemo have been demonstrated as a good 
selection for best candidates. *: The Norton-Simon hypothesis states 
that the effectiveness of chemotherapy agents is proportional to 
the growth rate of the tumor [17]. This relationship differed from the 
existing “log kill” model, which stated that a given dose of chemo-
therapy killed the same fraction of tumor cells, regardless of the size 
of the tumor at the time of administration. 
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cer include male gender, lymphatic metastases from the primary 
tumor, symptomatic disease, extremely elevated CEA levels, a short 
DFI between the time of diagnosis of the primary tumor and hepatic 
metastases, large tumors, multiple tumors, bilateral tumors, and the 
presence of satellite lesions [6]. However, satellite nodules are unlike-
ly in colorectal cancer metastases and are reported in 1% in patho-
logic study [7]. On the other hand, invasion along the portal vein is 
found in 22%, along the hepatic vein in 7.5%, along the bile duct in 
40%, along the nerve in 15% [7]. A review of RFA for CLMs reported 
OS in non surgical candidates range from 18 to 40% at 5 years with a 
median of 24-59 months after RFA, with an increase to, respectively, 
37-63 months when calculated from the time of diagnosis of metas-
tases [8]. Two surgical groups demonstrate improved OS rates after 
RFA of liver-only CLM versus chemotherapy alone at 4 years (22 ver-
sus 9%) [9] and at 5 years (27 versus 15%) [10]. Based on these data, 
and because in CLMs not amenable to surgery, use of 5-FU plus irino-
tecan, oxaliplatin, bevacizumab and cetuximab now results in medi-
an OS of 16-24 months, the use of RFA in a subgroup of CRC patients 
with unresectable CLM seems justified. Following surgically staged 
patients with newly diagnosed liver-only CLM and comparable prog-
nostic factors, Ruers et al. observed an improved OS of 5 months 
after RFA without chemotherapy until progression (31 months) ver-
sus up-front chemotherapy alone (26 months). Machi et al. showed 
an improved OS of 26 months for RFA as part of first-line treatment 
(48 months) versus RFA following second-line chemotherapy (22 
months) [11]. Siperstein et al. showed an improved OS of 28 months 
versus 19 months for those who received chemotherapy after RFA 
[12]. Some authors calculated an additional OS benefit from RFA of 
24-30 months, given that 80% of their RFA-treated patients failed 
prior chemotherapy. [12,13]. Based on these data, the use of RFA 
upfront to chemo seems recommended. In addition, we learnt from 
surgical literature that local treatment (i.e.: resection) of CRC liver 
metastases when progressing provides worst outcomes than when 
the tumor is controlled by systemic therapy [14]. Indeed, Patients 
with 4 or more liver metastases were resected after pre-operative 
chemotherapy and classified according to morphologic response, 
stabilization or progression under chemotherapy, The overall sur-
vival was 86, 41, and 28% at 1, 3, and 5 years,. Five-year survival was 
much lower in progressive patients compared with responder and 
stable patients (8 vs. 37% and 30%) (p=0.0001). Disease-free survival 
was 3% compared with 21 and 20%, respectively (p=0.02). In a mul-
tivariate analysis, tumor progression on chemotherapy (p=0.0001), 
elevated preoperative serum CA 19.9 (p=0.0001), number of resect-
ed metastases (p=0.001), and the number of lines of chemotherapy 
(p=0.04) were independently associated with decreased survival. 
This last publication might indicate that testing sensibility of CLM 
before RFA might improve the survival after ablation. 
Intra-arterial therapy
Intra-arterial injection take advantage that the liver vascularization 
is 30% arterial and 70% portal, while tumor growing in the liver are 
nearly exclusively fed by the arterial blood. Thus, a drug injected in 
the hepatic artery will preferentially reach the tumor, and occlusion 
of arterial branches will cause severe ischemia to the tumors with 
minor damages to the healthy liver, due to the residual blood sup-
ply to the healthy liver through the portal vein. IAHC has the main 
advantage of increasing drug concentrations in tumor deposits, thus 
resulting in a significant increase in response rates because many 
tumors display a steep dose-response curve. The advantage for 
such intra-arterial route is proportional to first pass extraction of the 
drug by the liver and inversely proportional to body clearance of the 
drug. Consequently, the choice of the drug is of utmost importance. 
FUDR has been extensively used for IAHC because it is extracted by 
the liver at more than 95% during the first pass, with an increase of 
exposure of the liver 100 to 300 times higher than with a systemic 
perfusion. When compared to IV perfusion, the estimated increase 
in liver exposure by IAHC are about 20-fold for THP adryamicine, 
5- to 10-fold for 5FU, 4- to 7-fold for cisplatin, 6- to 8-fold for mito-
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Ablation, surgical and medical therapy in colorectal cancer liver 
metastases 
Standard treatment for colorectal liver metastases is chemotherapy. 
There have been a series of advances in colorectal chemotherapy 
over the past 10 years. Patients who receive sequential chemother-
apy regimens with oxaliplatin and irinotecan can achieve a median 
survival of 21 months. The current vogue is to triage patients by giv-
ing neo-adjuvant chemotherapy. A few (10%) patients who receive 
chemotherapy for inoperable metastases will be downsized such 
that surgery becomes feasible. 5-yr survival in this cohort is simi-
lar to resection in patients who do not require downsizing i.e. 30%. 
Some patients who progress through chemotherapy do very badly 
and resection is no longer appropriate. As to whether ablation is 
useful in this situation is not known. Surgical resection can result 
in long term survival and 10-20% of selected patients survive to 10 
years. However, hepatic resection remains a highly co-morbid pro-
cedure and is only possible in fit patients. Liver resection can com-
promise residual liver function, cause secondary portal hypertension 
and thrombocytopaenia and post-operative complications such as 
sepsis, biliary stricture or leak, all compromise subsequent chemo-
therapy or ablation. Staged resection and portal vein embolisation 
have been employed to compensate for the large amount of normal 
functioning liver that is often removed with the tumours. Five-year 
results in this cohort are very similar to the results of RFA i.e. 30%. 
RFA would be a better, far less traumatic, less complex treatment 
with a greater chance of treatment completion. As many as 33% of 
patients who travel the portal vein embolisation route fail to get to 
resection because of disease progression in the interval between 
terminating chemotherapy and surgery or inadequate liver hyper-
trophy. 
RFA is applied to patients with limited liver tumour volume who are 
not candidates for surgical resection either because of tumour dis-
tribution, medical co-morbidity or inadequate liver reserve. Several 
ablation groups have published survival data following RFA; median 
survival is 3 years and 5-yr survival 30%. This is better than any pub-
lished chemotherapy data and approaches the survival achieved 
after liver resection. RFA has been shown to significantly improve 
survival in an EORTC sponsored randomised controlled trial which 
compared chemotherapy with or without ablation in patients with 
inoperable metastases (CLOCC). Initial analysis showed a significant 
difference in progression free survival between the two groups; 10 
months for the chemotherapy alone group versus 16.8 months for 
those treated with ablation and chemotherapy (p = 0.0267) (ASCO 
2008). 
When is ablation curative? 
RFA is very effective at ablating small volume tumours and complete 
tumour destruction of tumour can be expected in < 5 cm tumours 
that can be completely ablated with margins. Adjunctive chemo-
therapy provides additional benefit. Timely detection of new liver 
metastases or recurrence such that further ablation +/- chemother-
apy can be performed is also necessary. The question arises as to 
whether ablation is preferable to liver resection in well placed small 
volume tumours. Retrospective studies show comparable survival 
results. It is very likely that ablation will become first line therapy in 
these patients. 
Conclusion 
Ablation is accepted as providing significant survival benefit in 
patients with moderate volume (9 < 4 cm) inoperable disease in 
combination with chemotherapy. It is competitive with resection in 
small volume disease (≤ 3 < 3.5 cm or solitary tumours < 4 cm) and in 
more widely distributed, moderate volume disease (< 9 metastases 
< 4 cm) which would otherwise require chemotherapy, portal vein 
embolisation and then resection.
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2202.2
Is ablation curative?
A. Gillams;
Special Xray, University College London Medical School and 
Hospitals, London, United Kingdom.

Learning Objectives
1. To discuss if and when RFA has a potential curative role in selected 

patients with CRC liver metastases
2. To discuss the position of RF in the management algorithm of 

patients with CRC metastases
3. To present results of RFA in CRC liver metastases in comparison 

with surgical and medical treatment results

134



Valencia 2010
 Special Sessions / Foundation Courses / Honorary Lectures

Cardiovascular and Interventional Radiological Society of Europe

the tumor feeding arteries, because colorectal liver metastases are 
often not hypervascular and cannot be seen clearly. 
Series with small numbers of patients have been reported showing 
response rates between 12% (according to RECIST) and 80% (accord-
ing to EASL). 
Until now, we have performed 34 TACE using Irinotecan load-
ed HepaSphere microspheres in 13 patients and 12 TACE using 
Irinotecan loaded Beads in 5 patients with colorectal liver metas-
tases. For treatments, microcatheters were used and advanced as 
selective as possible. Dose of Irinotecan ranged between 50 and 200 
mg and volume of microspheres between 0.5 and 4 ml. In the major-
ity of patients, two or three treatment sessions were performed with 
a time interval of three to five weeks. Restaging was performed four 
weeks after the last treatment. More than 60% of metastases showed 
PR (according to EASL); however, tumor progression occurred in 
the majority of patients after 3-6 months. Very aggressive growth 
pattern near the tumor borders was seen in some patients during 
CT-follow up. It seems possible that angioneogenesis was stimulat-
ed after embolization. Appropriate investigations of these effects 
and concepts to prevent them are needed. Serious side effects of 
postembolization syndrome were present in 80% of the procedures. 
Prophylactic medications had to be changed compared to our rou-
tine protocol of TACE to overcome these side effects. Hypertensive 
crisis and flush syndrome can occur if Irinotecan bolus comes intraar-
terially into systemic circulation. This is probably due to the release 
of vasoactive substances and the inhibition of the enzyme acetyl-
cholinesterase. Prophylactic application of atropin is recommended. 
Irinotecan eluting microspheres are a promising technology for 
treatment of colorectal liver metastases; however, until now clinical 
benefit is still unclear. 

2202.4
Portal vein embolization before surgical resection
A. Denys, P.E. Bize;
Radiology and Interventional Radiology, CHUV, Lausanne, 
Switzerland.

Learning Objectives
1. To define indications of PVE in colorectal metastases  
2. To present technical details of PVE  
3. To analyze results from the literature in PVE
Portal vein embolization consists in obstructing percutaneously 
portal branches of segments that will be resected surgically. The 
aim of this technique is to obtain an increase in size, and function of 
the future remnant liver preoperatively in patients who will undergo 
major hepatectomy (removing more than 4 segments, or more than 
70% of the functional liver). Since the portal branches of these seg-
ments remain patent, all the liver hypertrophic factors (insulin, glu-
cagon, HGF) contained in portal blood flow are redirected towards 
these segments. 
Indications: This technique is proposed when the future remnant 
liver is considered too small preoperatively. The volume is evaluated 
by means of manual delineation of the future liver on consecutive 
CT (computed tomography) axial slices acquired during the portal 
phase after injection of contrast media: Volume of the total liver, 
functional liver (total liver minus liver metastases volume) and of the 
future remnant liver (defined after surgical decision of the surgical 
strategy). A ratio of the future remnant liver to the functional liver 
is then determined. The ratio threshold to undergo a portal vein 
embolization is variable and depends on the liver status (normal, 
steatosis, chemotherapy regimen). A limit to 25% is usually accepted 
by most of the centers, however, this can be increased up to 40% if 
the liver is considered at risk (steatosis, chemotherapy). 
The procedure can be performed either from a contralateral (left 
portal branch to access the right) or homolateral (right branch to 
embolize the right portal branches. Portal branches are reached 
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2202.3
Chemoembolization using Irinotecan eluting beads
P.E. Huppert;
Diagnostic and Interventional Radiology, Klinikum Darmstadt, 
Darmstadt, Germany.

Learning Objectives
1. To define indications of chemoembolization with Irinotecan in 

colorectal metastases
2. To present technical details of chemoembolization with 

Irinotecan 
3. To analyze results from the literature and from personal experi-

ence
Between 1983 and 2009, several studies comprising more than 
800 patients evaluated the effects of conventional transarterial 
chemoembolization (TACE) using various drugs and embolic agents. 
Local response rates ranged from 14 to 82%; however, median sur-
vival was limited to 8-16 months. 
Drug eluting technology using Doxorubicin loaded microspheres 
has improved the results of TACE in HCC by enhancing local response 
and lowering systemic side effects. The basic principle of drug load-
ing by electrostatic coupling between positively charged drug 
molecules and negatively charged SO3-position of microspheres 
enables loading of antracyclines as well as Irinotecan. Two types of 
microspheres capable for drug loading are available for clinical use: 
Beads (Biocompatibles) und HepaSphere (Biosphere). These micro-
spheres have different characteristics in terms of shape/consistence 
(spheric, amorph, soft) and preparation/loading and application 
(drug dose per volume of microspheres, tendency of expansion vs. 
shrinking during loading). Experimental studies have also shown dif-
ferent pharmacodynamic effects in terms of Irinotecan loading and 
release. More than 90% of total Irinotecan was loaded and released 
by both types of microspheres, however within a significant shorter 
time in case of HepaSphere. These differences have to be considered 
during clinical use. Intraarterial application of Irinotecan necessitates 
specific concomitant medications. During application of both types 
of microspheres, contrast has to be added to visualize flow and step 
by step occlusion of the tumor vessels. C-arm CT has the potential 
to show uptake of microsphere-contrast solution if this is performed 
immediately after application. C-arm CT is also valuable to identify 
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placebo controlled trials (INvestigetional Vertebroplasty Efficacy and 
Safety Trial, or INVEST, and the Australian Vertebroplasty Trial). Both 
compared vertebroplasty to a “control intervention”, in which verte-
broplasty was simulated, but not cement infused. These later trials 
showed no benefit of bone augmentation over the control inter-
vention (up to one month for INVEST and up to six months for the 
Australian trial). 
All of these studies have been examining the effect on osteoporotic 
fractures, which is about half of the practice of vertebral augmenta-
tion. There is, to date, no mention of malignant metastatic disease 
which is of growing interest for vertebral augmentation practitioners. 
Due to this completely confounding data, further research is man-
datory to improve our understanding. Multiple issues still need to 
be resolved, including but not limited to proper clinical examina-
tion and the impact of patient selection, imaging data, the relative 
efficacy of various subtypes of augmentation and the importance of 
patient expectation or the placebo effect on outcomes. 
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2203.2
Vertebroplasty is a real treatment
X. Buy1, A. Gangi2;
1Department of Non Vascular Interventional Radiology, University 
Hospital of Strasbourg, Strasbourg, France, 2Dept. of Radiology B, 
Hôpital Civil, Strasbourg, France.

Percutaneous vertebroplasty is a therapeutic, image guided proce-
dure that involves injection of radio opaque cement into a painful, 
partially collapsed vertebral body to internally splint it in an effort 
to relieve pain and provide stability. Deramond and Galibert were 
the first to inject percutaneously acrylic cement into an aggressive 
vertebral hemangioma (1). Since then, the interest for this tech-
nique has grown and many improvements have been made (2). The 
major indications of vertebroplasty are painful vertebral fractures in 
osteoporotic patients and painful vertebral osteolytic tumors. This 
technique is also proposed to treat some traumatic spinal fractures 
in young patients and is sometimes combined with posterior sur-
gical fixation for some complex spinal traumas. Vertebroplasty has 
become a widely accepted procedure for the treatment of many 
pathological fractures and is supported by abundant peer-reviewed 
literature. 

under ultrasound guidance using coaxial access sets. Five French 
catheters are used for embolisation. A first portogram is performed 
at the beginning of the procedure in order to identify portal vein 
anatomical variations. Embolization material varies from one center 
to another and goes from spherical particles to glue and even Onyx. 
Some authors use proximal occlusion devices such as Amplatzer, or 
coils. The advantage of each embolization tool will be discussed. At 
the end of the procedure, portography and portal pressure mea-
surement are performed. Experimental studies are in favor of glue 
instead of particles considering left lobe hypertrophy, but this has 
never been demonstrated in clinical randomized trial. One month 
after the procedure, a new CT with contrast injection is performed, 
and the same measurements are performed and compared to the 
pre, portal vein embolization measurements. The future remnant 
liver ratio is then recalculated and surgery is performed if objectives 
are reached. An increase of 60-80% of the left liver ratio is observed 
within one month. The factor most significantly related to hypertro-
phy is the pre-embolisation ratio. This means that the smallest left 
lobe before embolization, the more important will be its hypertro-
phy. In other words, very small left lobe should not be considered as 
contra-indication. 
Complications related to portal vein embolization usually occur 
during the procedure. They can be divided in puncture complica-
tion such as subcapsular hematoma, hemobilia, portal vein dissec-
tion, and embolisation complications. Embolization complications 
are rare but complex to treat. If small amount of glue is sent in distal 
left portal branch, no further procedure is needed. If there is a proxi-
mal portal vein trunk obstruction, racanalization and stenting tech-
niques may be needed. After embolization, during the liver regen-
eration period, there is usually no complication observed in patients 
with colorectal liver metastases. A rapid increase in size of left-sid-
ed micrometastases has been described as a side effect of regen-
eration. This should not be considered as a contra-indication to the 
technique since it would have occurred after surgery for the same 
mechanism. However, this is an argument to ablate these lesions if 
visible during the first procedure. 
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2203.1
Vertebroplasty is only a placebo
A.D. Kelekis;
2nd Radiology Dpt, University of Athens, Athens, Greece.

Vertebroplasty, or in a more generic term spinal augmentation, 
started by Galibert and Deramond in 1987, has been ever growing 
and slowly becoming the standard of care for patients suffering from 
painful, non-healing, osteoporotic spinal compression fractures. 
Unfortunately, this until now has been based mainly on unblinded 
and non-randomized studies. In the last years, multiple random-
ized trials have been reported. The purpose of these studies was to 
establish beyond doubt the leading role of this technique. 
The first effort has started with the VERTOS I study, comparing medi-
cal care to vertebroplasty, followed by an unblinded trial (Fracture 
Reduction Evaluation, FREE), comparing kyphoplasty to medical 
therapy, which showed significant benefit of kyphoplasty, during a 
two year follow-up. Then, the Vertos II study, a randomized prospec-
tive study, comparing vertebroplasty to best standard medical treat-
ment, showed profound benefit of vertebroplasty at all time for up 
to 12 months. 
On the other hand, though, one cannot ignore the presence of two 
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2203.3
Non-operable lung cancer: radiation therapy
D. Dualde Beltrán;
Radiotherapy, Clínico U. Valencia, Valencia, Spain.

Lung cancer is the most frequent cause of cancer death worldwide, 
with only 15% of patients alive at five years from diagnosis. The WHO 
divides lung cancer into two major classes: non-small cell lung can-
cer (NSCLC) which accounts for 85% patients and small cell lung can-
cer (SCLC) which represents about 15% patients with lung cancer. 
The primary treatment of SCLC is radiochemotherapy. 
In patients with NSCLC, the most important prognostic factor is 
tumor stage according to the TNM system. Early stage NSCLC (i.e. 
T1-2 N0-1 stages I - II) can be cured by locoregional procedures – 
surgery or radiotherapy. The standard treatment of choice is sur-
gery (lobectomy and hilar–mediastinal lymph node dissection) with 
average local control and survival rates at five years of 80 and 65%, 
respectively, for stage I (T1-2 N0); but only about 20% of all patients 
are suitable for curative surgery. 
For those early stages (I or II) NSCLC patients who refuse or cannot 
undergo surgery for medical reasons, conventional radiotherapy is 
the alternative treatment with a 5-year control and overall survival 
rates of 40 and 20%, respectively. The standard radiotherapy treat-
ment gives 60 – 66 Gy at 180 – 200 cGy/fraction per day, five days/
week, lasting for about 30-33 days, with large radiotherapy fields 
(which encompasses both primary tumor and drainage lymph nodes 
at hilia or mediasyinum) that are poor tolerated in these subset of 
patients with generally cardiac and/or pulmonary diseases or anoth-
er co-morbidities. 
Because early-stage NSCLC is not conceptually a systemic disease 
and because local control is poor after classical radiotherapy, new 
approaches as three-dimensional conformal radiotherapy (3DCRT) 
and stereotactic body radiation therapy (SBRT) are now been used in 
radiotherapy departments in order to improve the results by means 
of focalize a higher radiotherapy dose only to the primary tumor 
with as less as possible tumor margin. 
SBRT delivers a biological effective dose (BED) to the target, higher 
than conventional radiotherapy which may translate into improved 
local control and survival, and also minimize the normal tissue toxici-
ties which are the responsible of the limited dose that we can deliver 
with the standard radiotherapy fields. The optimal patients, regimen 
of dose and fractionation using SBRT remains unclear. Some authors 
have reported treatments of only 1 fraction of 30 - 34 Gy while other 
uses 10 fractions of 5 Gy. The consensus is that BED must be > 100 Gy 
and the volume of critical structures receiving BED > 80 Gy should 
be minimized. The optimal candidates for SBRT seem to be patients 
with peripheral lesions of 5 cm or less and with no positive hilia nor 
medistinal nodes (lesions near the bronchial tree are associated with 
higher toxicity). 
The 3 to 5 year local control and overall survival rates are better 
than those for conventional radiotherapy with results comparable 
to those for surgical resection for stage Ia (T1N0M0) disease and the 
treatment is well tolerated with an overall acute and late toxicities of 
< 10%. Several prospective studies of SBRT for medically inoperable 
NSCLC have been reported but these results do not have long term 
follow-up. Due to increased regional metastasis, combining SBRT 
with chemotherapy should be investigated. Radiation community 
is waiting the end and results of several RTOG phase I and II stud-
ies, a Japanese phase II and a phase III study from The Netherlands 
to further define the efficacy in operable and inoperable patients, 
define patients’ selection criteria, volume to be treated and doses to 
be administrated.

Vertebral osteoporotic fractures often induce pain, disability and 
kyphosis, which in turn can lead to pulmonary restrictive disease 
and death. Also, a patient who has a vertebral insufficiency fracture 
has a 20% risk of sustaining a new one within 1 year (3). Earlier stud-
ies have shown that cement injection achieves bone stabilization 
with almost immediate pain relief (4). 
However, two prospective randomized studies published in 2009 (5, 
6) claimed that vertebroplasty was ineffective to treat osteoporo-
tic vertebral fractures, when compared with placebo. These results 
sowed confusion among physicians, as they contradicted the mas-
sive positive results supplied by the literature. When analyzing care-
fully these results, several major criticisms can be made: 
- The inclusion criteria were inadequate as most of the patients en-
rolled were presenting old fixed fractures that were no longer re- 
quiring vertebroplasty. Only acute and subacute non-consolidated 
vertebral fractures should be treated with vertebroplasty. Vertebral os- 
teonecrosis is the only exception and should be considered as spe-
cific entity as it induces a progressive vertebral collapse with pseudar-
throsis; in such a case where consolidation is not achieved even sev-
eral months after the initial trauma, vertebroplasty is still indicated. 
- The preprocedural imaging was not adapted as recent MRI was not 
systematically available. Indeed, T2-STIR sequence is very sensitive 
to show bone edema in recent fractures. MRI helps not to miss an 
additional pre-fractured vertebral body that should be treated dur-
ing the same session; furthermore, MRI avoids treating old fractures 
in which consolidation is already self-achieved. If MRI is contra-indi-
cated, a CT-scan combined with bone scan is an alternative to get 
both morphological and functional data. 
- A precise clinical exam, correlated with spine MRI is mandatory to 
assess the indication for vertebroplasty and to adapt the number of 
levels to treat. 
- Moreover, not enough patients were enrolled for a powerful study 
and the low crossover rate of vertebroplasty patients was not high-
lighted. Almost half of those in the placebo group chose to crossover 
but only 12% of vertebroplasty patients crossed over. This indicates 
that 88% of those who underwent vertebroplasty were, indeed, con-
tent with the treatment they received. 
Considering the severe limitations and particularly the inappropri-
ate inclusion criteria used for these trials, the only deduction that 
can confidently be drawn is the futility of applying vertebroplasty 
to patients with healed vertebral fractures. A strict respecting of the 
patient selection and a good knowledge of the technique are the 
key for a successful vertebroplasty. In our opinion, vertebroplasty is 
still the gold standard interventional treatment for vertebral com-
pression fractures in osteoporotic patients. However, it must be 
stressed that treatment for the underlying osteoporosis is crucial to 
prevent new fractures. 
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seeding along the needle tract has been estimated at up to 3% - 
arate that should be considered especially in potentially curable 
lesions (Chang et al Korean J Radiol. 2008;9:268–274; Takamori et al. 
Liver Transpl. 2000;6:67–72;Bravo et al N Engl J Med. 2001;344:495–
500). 
c) Lesions 1-2 cm. These lesions more likely represent HCC in the 
cirrhotic liver and biopsy confirmation is recommended. However, 
tumor seeding is an issue as stated above and the false negative 
rates reach 30-40% (Durand et al. J Hepatol. 2001;35:254–258). 
For lesions <1 cm the malignancy rate is about 50% and the EASL 
consensus recommends repeated US every 3 mo until the lesion 
reaches 1 cm and after this point the above recommendation is in 
effect. 
Another function for biopsy in the workup of potential HCC is the 
documentation of liver cirrhosis – therefore, the sample in this case 
is taken away from the focal lesion under investigation. 
The guidelines of the American Association for the Study of Liver 
Disease (AASLD, 2005) suggest that AFP levels of 200 ng/ml raise 
suspicion of HCC requiring further investigation. Due to the low false 
negative results of AFP, the AASLD recommendations treat every 
tumor >1 cm in the cirrhotic liver as HCC. AASLD - as well as EASL 
- also recommends that biopsy should be reserved for lesions in 
with lack of typical imaging features (typical features include arte-
rial hypervascularity with wash-out in the early or delayed venous 
phase). Lesions of >2 cm that reveal typical features of HCC can be 
diagnosed as HCC by using a single imaging modality. For lesions 
between 1 and 2 cm, evaluation with two dynamic imaging tech-
niques such as CT scan, CE US or MR is recommended. If they show 
hypervascularity with washout in the portal venous phase, the lesion 
can be diagnosed as HCC. Lesions less than 1 cm in diameter should 
be repeatedly imaged for up to 2 years, or until they grow and move 
to one of the previously discussed diameters. 
As in the EASL recommendations, the AASLD, 2005 guidelines sug-
gest cyto-histological criteria to establish the diagnosis of HCC in 
the non-cirrhotic patients. 
Biopsy evidence may also be needed in complex cases of a coexist-
ing other neoplasia in which there is suspicion of liver metastasis. 
Brief comments about the value of AFT in the documentation of 
HCC 
AFP is a fetal-specific glycoprotein produced primarily by the embry-
onic liver cells of the vitelline sac and by the fetal intestinal tract until 
the 3rd month of gestation. In chronic liver disease associated with a 
high component of hepatocyte regeneration, AFP can be detected 
in the absence of HCC. AFP is elevated in HCC (AFP secreting variety) 
and for this reason it is used until recently as a serum marker, but it 
is also elevated in embryonic cell carcinomas and digestive system 
carcinomas. 
Its value as a screening tool in high risk for HCC populations has 
been recently questioned because of the low sensitivity (39-65%), 
specificity (76-94%), and positive predictive value (PPV) of 9-50% . 
As in all biological data, these fluctuations may reflect differences in 
populations examined and definition of normal ranges. Therefore, 
the PPV and negative predictive value (NPV) are different at different 
HCC prevalence percentages. 
Increased AFP levels: Values of AFP value above 400-500 ng/mL 
are considered to be diagnostic for HCC in patients with cirrhosis. 
However, approximately a third only of HCC patients have levels 
above 100 ng/ml with differences among the underlying cause of 
cirrhosis. Above 16-20 ng/ml, further investigations for HCC are rec-
ommended (Trevisani et al. J Hepatol. 2001;34:570–575; Gambarin-
Gelwan et al. Am J Gastroenterol. 2000;95:1535–1538). In their 
study, Trevisani et al. comparing 16 to 20 ng/ml as thresholds for 
HCC found a sensitivity of 60.0 vs 62.4% and a specificity of 90.6 vs 
89.4%. The positive and negative predictive values were 85 and 70%, 
respectively. In addition, they found that PPV of values of 20 ng/ml 
was 84.6% but decreased to 25.1% at 5% tumor prevalence. NPV was 
69.4% and rose to 97.7% at 5% prevalence. In the different groups 

2203.4
Non-operable lung cancer: RFA
D.E. Dupuy;
Diagnsotic Imaging, Rhode Island Hospital, Providence, RI, United 
States of America.

Image-guided thermal ablation of lung malignancies is a relatively 
new treatment option for primary lung cancer patients ill-suited for 
surgical resection. RFA is the most widely utilized energy source. The 
existing literature provides sufficient safety data, but efficacy data 
although promising is largely from single institution series and small 
cohorts. Image-guided thermal ablation appears to have a clinical 
role in not only local control, but also symptom palliation. 
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Biopsy is necessary before treatment of suspected HCC
K. Malagari;
2nd Dept. of Radiology, University of Athens Medical School, 
Athens, Greece.

The consensus statement of the European Association for the Study 
of the Liver (EASL) as to the diagnostic approach in HCC is based on 
the size of the lesion, the underlying diffuse liver disease and imag-
ing results (Bruix et al. J Hepatol. 2001;35:421–430). According to this 
consensus, the non-invasive diagnosis of HCC is restricted to the 
patients with cirrhosis and can be established in the following set-
tings: 
a) Lesions of >2 cm in two imaging modalities that reveal hypervas-
cularity – irrespective of AFP values. 
b) Lesions of >2 cm in one imaging modality that shows hypervascu-
larity – if AFP levels are ≥ 400 ng/ml. 
The recommendations state that the vascularity of the lesion in 
question should be assessed with US or ce-CT, or, MRI - with intraar-
terial angiography reserved in marginal cases. 
Biopsy for the diagnosis of HCC in the EASL consensus statement is 
reserved only for patients without underlying cirrhosis. 
In cirrhotic patients fulfilling the above non-invasive criteria, biop-
sy should be avoided as it is an invasive tool and also because 
it can yield a 10-20% false negative rate (Huang et al. J Hepatol. 
1996;25:334–338). Overall, the diagnostic accuracy of focal lesion 
biopsy varies from 60 to 90% according to the size of the lesion and 
sample size. The specificity and positive predictive value of this tech-
nique range from 90 to 100%. Complications associated with liver 
biopsy are low with mortality rates of 0.006-0.3%. The risk of tumor 
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evidence or by proven clinical/serological evidence of viral liver dis-
ease or NAFLD. There is an argument for biopsy of the non-tumour 
liver if chronic liver disease is unproven or unstaged as this may alter 
the therapeutic pathway. For example, a patient with well compen-
sated HBV chronic liver disease with a resectable tumour should pro-
ceed to liver resection but this surgical approach might be contra-
indicated in the patient with HCV cirrhosis and a central tumour. 
The evidence that supports this conclusion is: 
1. The epidemiology and risk factors for development of HCC are 
well established. 
2. The clinical presentations are established. In cirrhotics, these 
are of development of a nodule on routine screening surveillance. 
Alternatively, this presentation may be of hepatic decompensa-
tion or haemoperitoneum in a patient with a larger mass often with 
occlusion of the portal vein. 
3. Alpha-fetoprotein is a relatively sensitive tumour marker with high 
sensitivity and specificity if >500 and is diagnostic if combined with 
evidence of a mass on imaging. 
4. The histological cascade that is recognised in cirrhosis and HCC is 
well established but may not be definitive histologically. For exam-
ple, histological differentiation between a dysplastic nodule and 
early stage HCC in a small nodule may be difficult and subject to 
inter-observer variation. 
5. The sensitivity of imaging techniques which allow lesion conspi-
cuity, assessment of vascularity and hepatoid cell specifity are sen-
sitive and specific in diagnosing HCC. The evidence base for this is 
from histological data from explant livers. Surrogate features of cir-
rhotic portal hypertension in the at risk group are reliably diagnosed 
on imaging. 
6. Even if the imaging is indeterminate in small lesions (<2-3 cm), a 
period of surveillance allows a more definitive diagnosis without 
altering the patients prognosis. This is of importance in potential 
transplant candidates if the indication for transplantation is onco-
logical. Should surveillance result in the patient advancing outside 
accepted transplant criteria, then this will be a reflection of the biol-
ogy of the tumour and its histological differentiation. 
7. Focal liver lesions other than HCC or its histological precursors can 
be reliably diagnosed non-invasively by MR in particular with CT and 
USS contributory techniques. Metastases rarely or never occur in cir-
rhotic livers. 
What is the counter argument for biopsy? 
Biopsy carries a risk of haemorrhage particularly if there is ascites or 
coagulopathy. 
Tumour seeding may occur if peripheral lesions are targeted without 
adjunctive ablation. 
There is inter-observer variation at histological interpretation. It is 
recognised that histological differentiation may dictate prognosis 
and survival with poorly differentiated tumours, even if <3 cm, car-
rying a poorer outcome following transplantation. However, an indi-
vidual tumour may exhibit wide differentiation and so which part of 
the tumour dictates prognosis? 
Therefore, if the imaging, tumour markers and adjunctive clinical 
data are diagnostic, the same treatment will be instigated whether it 
is resection, transplantation, ablation and embolisation techniques 
singularly or in combination. Although oncologists often demand 
histological evidence before commencing treatment or admission 
of patients to trials, there is justification for this in HCC given this evi-
dence.

of infected patients, PPV ranged from 80.0 to 90.9%, falling to 17.4-
34.5% at 5% prevalence. In non-infected patients, PPV was 100% at 
any HCC prevalence. NPV ranged from 59.0 to 73.0%, reaching 96.5-
98.1% at 5% prevalence. The positive predictive value is higher in 
patients with HCC without chronic hepatitis B or hepatitis C infec-
tion reaching 94% and considerably lower in patients with underly-
ing cirrhosis of viral etiology (Stefaniuk et al. World J Gastroenterol 
2010;164:418-424). 
Normal AFP levels: Approximately up to 42% of patients with HCC 
present with serum AFP levels within normal values. 
In the future, new HCC biomarkers such as AFP-L3, des-γ-carbo-
xyprothrombin, α-l-fucosidase, γ-glutamyl transferase, glypican-3, 
squamous cell carcinoma antigen, a new generation of immuno-
globulin M-immunocomplexes, and very promising gene-expres-
sion profiling may alter the current consensus for the diagnosis of 
HCC and the need for biopsy.
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2203.6
Biopsy is not necessary before treatment of suspected HCC
J.B. Karani;
Dept. of Radiology, Kings College Hospital, London, United 
Kingdom.

This presentation will argue that biopsy is not necessary prior 
to treatment of suspected HCC in the majority of cases. There is a 
minority of instances where it is necessary. Examples of this are if 
the imaging is indeterminate as in the ‘collision’ mixed hepatocellu-
lar/cholangiocellular tumours or if the most important risk factor of 
underlying cirrhosis is not evident by imaging, previous histological 
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Two recent studies comparing TIPS to surgery (distal splenorenal 
shunt-DSRS) have been published (26, 27). They have demonstrated 
that TIPS (with covered prostheses) is as effective as DSRS in prevent-
ing variceal re-bleeding and may be more cost effective. It has there-
fore been said in a recent editorial that “the era of surgical shunting 
for treatment of portal hypertension is over” (28). 
TIPS and refractory ascites: Refractory ascites represent another 
indication for TIPS (29). A review of several RCTs has shown that TIPS 
was able to significantly reduce not only the risk of recurrence of 
ascites, but also the mortality rate of patients with refractory ascites 
when compared with repeated large-volume paracentesis (30). The 
predictive factors for survival are: age, serum bilirubin and sodium 
levels. Younger patients with a less compromised liver function and 
systemic hemodynamics may benefit from TIPS as a first-line treat-
ment for refractory ascites (15). 
TIPS and Budd-Chiari syndrome: A large study with data obtained 
from 6 European institutions has collected the long-term follow-
up of 124 patients with Budd-Chiari Syndrome treated with TIPS. 
Patients were treated with both, non-covered and covered stents. 
The OLT-free survival was 88% at one year and 78% at 5 years. For 
them, TIPS should no longer be considered as a bridge to liver trans-
plantation, but the treatment of choice when anticoagulation has 
failed. Independent risk factors of mortality that have been identi-
fied are: age, serum bilirubin levels and INR/PT values (31). 
TIPS and Portal thrombosis (PVT): Some previous reports have 
shown short series of patients with PVT in whom TIPS may be effec-
tive for the palliation of symptoms (32). The largest series of patients 
with PVT with and without cavernomatous transformation has 
recently been published by Senzolo (33). PVT is not a contraindica-
tion for TIPS anymore and should be considered in patients with 
severe and life-threatening complications or in whom the thrombus 
may jeopardize liver transplantation. Even in specialized centres, the 
success rate in accomplishing the procedure is 73%, which remarks 
the need to refer those patients to selected units with a large experi-
ence in performing TIPS. 
In summary, the vision of Jösef Rösch who forty years ago envisioned 
the possibility of performing percutaneous connections between 
the portal vein and the inferior vena cava is an accepted reality 
today. TIPS is continuously evolving as an established method of 
treatment in a wide variety of portal vein complications in cirrhotic 
and non-cirrhotic patients. Although implemented in many institu-
tions throughout the world, some patients with expected difficulties 
(i.e. PVT or Budd-Chiari syndrome) should be referred to especially 
dedicated centres. 
References
1. Rösch J, Hanafee WN, Snow H (1969). Transjugular portal venog-

raphy and radiologic portocaval shunt: an experimental study. 
Radiology 92:1112–1114 

2.  Colapinto RF, Stronell RD, Gildiner M, Ritchie AC; Langer B; Taylor 
BR; Blendis LM (1983). Formation of intrahepatic porto-systemic 
shunts using a balloon dilatation catheter: preliminary clinical 
experience. AJR 140:709-714. 

3. Palmaz JD, García F, Sibbitt RR (1986). Expandable intrahepatic 
portocaval shunt stents in dogs with portal hypertension. AJR 
147:1251-1254. 

4. Richter GM, Palmaz JC, Nöldge G, Rössle M, Siegerstetter V, 
Franke M, Wenz W (1989). Der Transjuguläre intrahepatische 
portosystemische Stent-Shunt (TIPSS). Eine neue nichtoperative, 
perkutane methode. Radiologe 29:406-411. 

5. Bilbao JI, Quiroga J, Herrero JI, Benito A. Transjugular Intrahepatic 
portosystemic shunt (TIPS): Current status and future possibili-
ties. CardioVasc Intervent Radiol 2002;25:251-269 

6. Boyer TD, Haskal ZJ. The role of transjugular intrahepatic porto-
systemic shunt (TIPS) in the management of portal hypertension. 
Hepatology 2005;41: 386-400. 

7. Boyer TD, Haskal ZJ. The role of transjugular intrahepatic porto-
systemic shunt (TIPS) in the management of portal hypertension: 

Honorary Session
Josef Roesch Lecture

2402.1
TIPS - Where are we now?
J.I. Bilbao;
Dept. of Radiology, Clinica Universitaria de Navarra, Pamplona, 
Spain.

The idea of percutaneously establishing an intrahepatic connection 
between the hepatic veins and the portal vein dates back to 1969 
when Rösch and Hanafee described the technique in laboratory 
animals (1). The intrahepatic tract between the portal vein and the 
hepatic vein was created using Teflon dilators and the connection 
was kept patent with a plastic tube. The introduction of the angio-
plasty balloon catheter allowed performing the dilatation in a less 
traumatic fashion. In 1983 Colapinto presented a group of patients 
in whom the procedure had been carried out with balloons with-
out inserting any devices for stabilising the venous connection. As 
expected, the patency rate was poor (2). The experimental studies 
carried out by Palmaz, with the prosthesis designed by him (3), finally 
allowed to perform a transjugular intrahepatic porto systemic shunt 
(TIPS) in a safe and efficient manner. The first human cases were pre-
sented by Richter in 1989 (4) and since, many articles with variable 
numbers of patients, randomized clinical trials and clinical notes 
have been published. This body of work allows for the establishment 
of clinical recommendations on when and in which patients to use 
TIPS in the treatment of complications of portal hypertension (5-8). 
According to the previous series of patients treated with TIPS, a 
major problem of the procedure are shunt tract stenoses which are 
the result of intimal thickening secondary to pseudointimal hyper-
plasia (proliferation of dense collagen and myofibroblasts) (9-10). 
On its genesis biliary-TIPS fistulae have been implied (11,12). Others, 
however, have demonstrated marked shunt stenoses (dense colla-
gen and smooth muscle cells proliferation) without bile staining or 
bile duct proliferation (13). In draining hepatic vein stenosis intimal 
vein hyperplasia can also be observed, which is probably due to 
traumatic stress during the shunt procedure, high flow after TIPS or 
activation of smooth muscle cells by growth factors (11-13). 
As demonstrated in a randomized study, the use of stents coated 
with polytetrafluoroethylene (e-PTFE) improves TIPS patency and 
decreases the number of clinical relapses and reinterventions with-
out increasing the risk of encephalopathy (14) compared to bare 
stents. At this moment all available RCTs used bare stents and their 
conclusions might be deeply modified by the use of e-PTFE-covered 
stents (15). With the use of these new devices, the role of TIPS in the 
management and treatment of the complications of portal hyper-
tension continues to evolve (14, 15) and has been re-evaluated, 
updating the clinical recommendations for TIPS (8). 
TIPS and variceal bleeding: At this moment, TIPS is accepted as a 
second-line therapy and should be used when medical and endo-
scopic treatment have failed (8). In such circumstances TIPS is able to 
control bleeding in 89-100% of cases with a re-bleeding rate of 15% 
and a mortality (first month) of 30% (16-22). 
It is well known that there are patients with a high degree of re-
bleeding (30-60% at one year) after medical and endoscopic treat-
ments (23). Therefore patients at a higher risk of re-bleeding need 
to be detected at an earlier stage. Two studies have identified which 
parameters, measured in acutely bleeding patients, are predictors 
of early re-bleeding: portosystemic gradient > 20 mmHg, advanced 
Child-Pugh class and systemic blood pressure < 100 mmHg (24, 25). 
According to some authors, limiting the use of TIPS as a rescue ther-
apy in cases of failure of vasoactive drugs and endoscopic therapy 
needs to be revised and TIPS should be considered as first-line treat-
ment in high-risk selected patients (15). 
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Imaging and clinical evaluation
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Learning Objectives
1. To present necessary imaging features and clinical correlation to 

disease
2. To show clinical tests and their relation to imaging
3. To discuss the potential advantages and disadvantages of dynam-

ic and load bearing imaging
 No abstract available
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Disc pathology and treatment
A. Gangi;
Non-vascular Interventional Radiology, University Hospital, 
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Learning Objectives
1. To show current pathophysiological mechanisms of disc pathology
2. To describe possible percutaneous interventions
3. To compare results and complications between surgical and per-

cutaneous techniques
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Although the technique showed good results with a 70 to 80% suc-
cess rate, the product had unacceptable adverse reactions and is no 
longer in use in the USA and Europe. Since then, several alternative 
techniques of percutaneous nucleotomy have been developed, rely-
ing either on pure mechanical (automated percutaneous lumbar dis-
cectomy), chemical (alcohol, oxygen-ozone) or thermal (laser, radiof-
requency) decompression. 
PERIRADICULAR STEROID INJECTION 
Periradicular injection of steroids (PSI) is effective, probably because 
it decreases inflammation of the epidural space. 
The main indication for PSI is radicular symptoms due to discal com-
pression, resistant to conventional medical treatment. Patient selec-
tion is based on a precise clinical examination supported by discal 
abnormalities on CT or MRI at the corresponding level. This is man-
datory to avoid misdiagnosing extra-discal causes of radiculitis. Pure 
axial back or neck pain due to disc herniation and post-discectomy 
syndromes may sometimes benefit from epidural infiltration. 
Although periradicular steroid injection has been used for decades, 
its efficacy is still controversial. Literature is confusing, but the fol-
lowing points need to be emphasised while reviewing results. They 
are important variations considering the technique of puncture, the 
approach, the diameter of the needle, the use of image guidance 
and contrast opacification prior to steroid injection. Riew performed 
a prospective randomized controlled double-blind study including 
fifty-five patients. 20/28 (71%) patients who received a combined 
solution of bupivacaine and betamethasone obviated the need for 
surgical decompression. He suggested that patients suffering from 
lumbar radicular pain due to disc herniation should be considered 
for selective infiltrations prior to being considered for operative 
intervention. 
PERCUTANEOUS DISC DECOMPRESSION 
When conservative therapies (oral analgesics, physiotherapy) associ-
ated with selective image-guided periradicular steroid injections fail 
to control the radicular pain due to disc herniation, the treatment is 
directed to the disc with the aim of decompressing or removing the 
herniation. 
Conventional open surgery for disc herniation has limitations. It 
offers suboptimal results and its morbidity is not negligible, particu-
larly with the risk of epidural fibrosis. 
Several less invasive percutaneous techniques have been developed, 
relying on the fundamental principle that the intervertebral disc is a 
closed hydraulic space, with a small ablation of the nucleus pulposus 
inducing an important decompression. 
Nucleolysis with injection of chemopapain was described in 1964 
with good results. This enzyme is no longer available due to inter-
ruption of production and a small but definitive risk of serious 
adverse events. Oxygen-ozone and alcohol are also employed for 
chemical nucleolysis. 
The mechanism of action of oxygen-ozone remains unknown. 
Chemical techniques may suffer from the disadvantage of uncon-
trolled ablation. Moreover, in perforated annulus, alcohol is contra-
indicated, as it can diffuse into the surrounding soft tissues with 
disastrous results. 
Several mechanical and thermal nucleotomy techniques have been 
developed recently. Percutaneous techniques have many advantag-
es over conventional open surgery: protection of surrounding tis-
sues, no scar, performance under local anaesthesia on an outpatient 
basis and reduced cost (25-30% of conventional surgical treatment 
cost). One limitation is that only contained disc herniations can be 
treated with these techniques. 
Thermal techniques with high temperature (laser, targeted disc 
decompression) or low temperature (radiofrequency nucleoplasty) 
seem to be more promising than automated percutaneous discecto-
my as they combine the pure mechanical decompression effect with 
thermally induced modifications of intradiscal cytokines involved in 
disc degeneration. They may also destroy nociceptors in the periph-
ery of the annulus. Moreover, fusion of collagen fibres in the annu-

Low back pain is a frequent symptom associated with a huge socio-
economical impact. In opposition to radicular pain where a cause of 
nerve root compression is often found, the precise etiology of back 
pain is difficult to establish as the clinical symptoms and the imaging 
features are often non-specific. 
We will insist on discogenic pain and disk herniation in this abstract and 
on proper patient selection which is the key for a successful treatment. 
Discogenic Back Pain 
Degeneration of the intervertebral disc is considered as a frequent 
source of back pain. Although the exact mechanisms of pain remain 
unclear, mechanical and inflammatory factors are probably com-
bined. Moreover, histologic studies have shown a more extensive 
innervation in the severely degenerative human lumbar disc com-
pared to normal discs, with an increase of substance P immuno-
reactive nerve fibers known for their nociceptive properties. This 
inflammatory reaction and nerve in-growth also involves the adja-
cent vertebral endplates. 
Due to the non-specific information provided by clinical and imag-
ing features, discography can be a valuable test to assert the origin 
of patient’s symptoms. 
Discography 
Indications 
Physical examination and non-invasive imaging remain often non-
specific, but allow ruling out potential underlying diseases. Because 
of these limitations, provocative discography can be performed 
before planning to treat any lumbar disc. Discography can be com-
bined with CT to give the most precise information about the posi-
tion and the extension of annular tears, but the additional infor-
mation provided is often minimal. Moreover, this procedure allows 
reviving the typical patient’s usual back pain (“positive memory 
pain”). 
Intradiscal Steroid Injection 
Intradiscal steroid injections remain controversial as many authors 
consider that this technique does not improve the clinical outcome of 
discogenic back pain compared with placebo. However, steroids may 
be more effective in patients with MRI findings of discogenic inflam-
mation extending to the adjacent vertebral endplates (Modic I). 
Intradiscal Thermal Therapy (IDET) 
Painful degenerative discs are often associated with annular tears 
with an increase of disc innervation. Its goal is to treat discogenic 
pain by a progressive heating of the posterior annulus. IDET is indi-
cated to treat discogenic back pain without radicular compression, 
with failure of response after 4 to 6 months of conservative thera-
pies. The clinical therapeutic efficacy of IDET remains controversial. 
DISC HERNIATION 
Disc herniation is defined as rupture of the fibrocartilagenous annu-
lus fibrosus that surrounds the intervertebral disc, associated with 
the release of the central gelatinous nucleus pulposus. 
Pain management in disc herniation relies mainly on conservative 
care combining rest, physiotherapy and oral medication (analgesics 
and anti-inflammatory drugs). 
If early conservative treatment fails, treatment options turn to per-
cutaneous techniques. Periradicular steroid injection (PSI) is the first 
minimally invasive technique which should be considered early in 
the treatment regime. It aims to stop the biochemical inflammatory 
reaction around the nerve root. It is ideally performed under image 
guidance to ensure proper deposition of steroid. 
Failure of 6 weeks of conservative therapy and a minimum of one 
selective image-guided PSI, the treatment is directed to the disc. 
Despite its acceptance, open discectomy remains a major surgical 
procedure. 
The minimally invasive percutaneous techniques in use today aim 
at removing a small amount of central nucleus pulposus, so as to 
reduce intradiscal pressure and thus obviate disco-radicular com-
pression. Chemonucleolysis with papaine was introduced in 1963. 
It was used for treating sciatica due to disc herniation and proved 
the concept of disc decompression for treating disc herniation. 
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Several authors report good efficacy of nucleoplasty between 75 
and 80% with significant improvement in patient’s quality of life. 
Percutaneous techniques like nucleoplasty and PLDD have the fol-
lowing advantages over conventional open surgery: 
- performed under local anesthesia 
- outpatient basis, no extensive hospitalization 
- minimal recovery time (6 weeks or less) 
- no risk of periradicular fibrosis, no scars, and 
- lower cost. 
However, only contained disc herniation can be treated.
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lus occurs with temperatures over 70°C, with visible shrinkage at the 
periphery of the disc. 
PERCUTANEOUS LASER DISC DECOMPRESSION (PLDD) 
The principle of percutaneous laser disc decompression is based on 
transformation of light energy into thermal energy to vaporize the 
nucleus and achieve decompression. The reduction of the pressure 
is not the only effect of laser. It also produces denervation of the 
pain receptors of the annulus fibrosus and spinal ligaments. After 
laser irradiation, intradiscal pressure decreases and the nucleus pul-
posus is gradually replaced with fibrous tissue. 
Patient selection is crucial for treatment effectiveness. For lumbar 
levels, the best indications for PLDD are: sciatica or crural pain (leg 
pain of greater intensity than back pain, positive straight-leg-raising 
test, decreased sensation, normal motor response and tendon reflex) 
due to contained disk herniation determined by CT or MR imaging, 
with failure of 6 weeks of conservative therapy and selective steroid 
injections. 
Less often, PLDD can be indicated for postero-medial contained disc 
herniation with pure axial low back pain resistant to 3 months of 
conservative care. Disc decompression is effective if the symptoms 
are produced by manoeuvres which increase pressure on the poste-
rior spinal ligament: positive cough sign and positive “memory pain” 
with provocative discography. 
The contraindications of PLDD are nerve paralysis, hemorrhagic 
diathesis, spondylolisthesis, free fragment, spinal stenosis, signifi-
cant psychological disorders, severe degenerative disc with collapse 
> 50%, workplace injuries with monetary gain and local infection of 
the skin, subcutaneous or muscular layers. 
Previous surgery at the same level is considered a relative contra-
indication. Extruded disc is generally considered a contra-indication 
to PLDD. 
Due to the high temperature produced by PLDD, the risk of thermal 
injury to the adjacent vertebral endplates increases when the height 
of the disc is reduced. Moreover, laser energy penetrates 5 to 8 mm 
from the tip of the optical fibre, depending on the wavelength used. 
This can be dangerous for the spinal cord and foraminal nerve roots 
at the cervical level with an anterior approach. For these reasons, 
particular caution and low energy (300 joules) should be used to 
treat thoracic and cervical herniations. These levels are treated with 
radiofrequency nucleoplasty (RFN) in our department. 
Many studies with large series report a high success rate of PLDD 
with 70 to 89% good results on radicular pain. 
The three most critical elements for successful PLDD are: proper 
patient selection, correct needle placement and effective vaporiza-
tion. 
BIPOLAR RADIOFREQUENCY NUCLEOPLASTY (RFN) 
RFN relies on Coblation® technology to ablate soft tissue. This tech-
nique, initially used for arthroscopic surgery, was introduced for disc 
decompression in July of 2000. 
This technique uses a low-energy bipolar radiofrequency electrode 
that produces ionization of the sodium atoms in the nucleus. This 
creates a focused high energy ionic plasma field which disintegrates 
the intra-molecular bonds in the nucleus. 
Compared to PLDD, nucleoplasty acts in a much lower tempera-
ture range. This transmission of energy via a plasma field is called 
“Coblation®”, a contraction of the words cold and ablation. As with 
laser nucleotomy, the coblation technology relies on decompression 
but the low temperature ionized plasma field also induces biochem-
ical modifications in the disc which may play an additional therapeu-
tic role. 
The indications of nucleoplasty are the same as PLDD. Considering 
limitations, due to much lower range of temperature, it is possible 
to treat small discs (thoracic, cervical) with coblation technology 
with much less risk of thermal injury to adjacent structures than with 
laser. The special nucleoplasty electrode designed for cervical levels 
creates spherical voids instead of channels. It appears to be safer as 
no energy diffuses towards the spinal canal. 
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tures of facet joints, as well as the existence of autonomic nerves 
there, suggests that these structures may cause pain under increased 
or abnormal loads. Substance P is a well-known inflammatory medi-
ator that may sensitize nociceptors to them and other mediators, 
resulting in chronic pain. 
Like other joints, the facet joints consist of bone, cartilage, synovial 
tissue, and menisci that are rudimentary invaginations of the joint 
capsule. In the synovial fluid of patients with rheumatoid arthritis, 
osteoarthritis, or traumatic joint disease, increased levels of prosta-
glandins have been measured and are implicated as an important 
cause of pain. Prostaglandin, a known inflammatory mediator, also is 
released from facet joints. 
Biomechanically, facet joints assume a prominent role in resisting 
stress, and their importance is well established. 
Lumbar facet arthropathy has a high prevalence among the older 
population than the younger one because the etiology of facet joint-
mediated back pain arises from degenerative changes of the joint, 
similar to the way it does in other osteoarthritic joint damage. There 
is no prevalence of sex. 
The cause of most lumbar facet pain in unknown, but there could be 
implicated microtraumas, osteoarthritis, distention and inflamma-
tion of the synovial capsule with resultant stimulation of the nocice-
ptive nerve endings, meniscoid entrapment, synovial impingement, 
joint subluxation, chondromalacia facette, capsular and synovial 
inflammation, mechanical injury to the joint capsule, and the restric-
tion of normal articular motion from soft or articular causes. 
Clinically, the most constant symptom is pain lateralized which can 
radiate below the knee. Other symptoms are: local paraspinal ten-
derness over a facet joint, posterior pain aggravated by extension 
and rotation toward the involved side, hip and buttock pain in a 
nonradicular distribution, morning pain and stiffness, occasional 
improvement with heat or anti-inflammatory drugs and positive 
response (pain relief) with joint injection. 
Differential diagnoses include: Achilles tendon injuries and tendonitis, 
chronic pain syndrome, coccyx pain, fibromyalgia, lumbar compres-
sion fracture, lumbar degenerative disk disease, lumbar spondylolysis 
and spondylolysthesis, sacroiliac joint syndrome, mechanical low back 
pain, myofascial pain, overuse injury, and piriformis syndrome. 
Diagnostic means include: static and dynamic radiographs, CT and 
MRI of lumbar spine. 
Currently, two treatments are available for facet joint pain. These are 
intra-articular steroid/local anesthetic injection under fluoroscopic 
or CT guidance and radiofrequency or Cryo-ablation to block the 
joint from all sensory input. 
The indications for performing a facet joint injection are two, diag-
nostic and therapeutic. Intra-articular injection of a local anesthet-
ic can provide diagnostic information regarding the source of the 
patient’s pain. If the patient has symptomatic relief with injection, 
then it can be postulated that the facet joint was the pain genera-
tor. Instead, if the patient does not have symptomatic relief, then 
the facet joint was not the pain source. Concomitant injection of ste-
roids can reduce inflammation in the joint, neural innervation, and 
paraspinal muscle attachment sites. This can potentially provide the 
patient with symptomatic relief of a variable duration. Diagnostic 
facet blocks can also lead to ablative procedures such as cryoabla-
tion and radiofrequency, providing the patient with longer term 
denervation and pain relief. 
The contraindications can be absolute or relative. Absolute contrain-
dications include major hypersensitivity (anesthetic solutions and 
steroids), local infection at the site of the proposed injection, sys-
temic infection, coagulopathy, and contraindication to steroid ther-
apy (active bleeding from gastritis or peptic ulcer disease, resistant 
diabetes mellitus, severe congestive heart failure, and severe hyper-
tension). Relative contraindications include an allergy to iodinated 
contrast agents (procedure can be performed without contrast). 
Images may demonstrate abnormalities in the joints including osteo-
phytic spurring, accumulation of fluid in the joint capsule, or a local-
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2701.3
Facets pathology and treatment
M. Gallucci;
Department of Radiology, University of L’Aquila, L’Aquila, Italy.

Learning Objectives
1. To describe anatomy and pathology of the facet joints
2. To present percutaneous approaches and techniques of treat-

ments
3. To discuss results and complication rates, comparing them to 

standard surgical techniques
Introduction 
The role of facet joints as a source of LBP is well known and Goldwaith 
first described it in 1911. Ghormley subsequently introduced the 
term “facet syndrome” in 1933. Later, Mooney and Robertson dem-
onstrated that experimental injection of normal saline into the lum-
bar facet joints could produce low back pain and referred pain to the 
lower extremity. 
Anatomically, bones of the spine articulate anteriorly by interverte-
bral disks and posteriorly by paired joints. The latter, formally known 
as zygapophyseal joints (but commonly termed facet joints), are true 
synovial joints with a joint space, hyaline cartilage surfaces, a syn-
ovial membrane, and a fibrous capsule. Two medial branches of the 
dorsal rami innervate the facet joints. Medial branches of the lumbar 
dorsal rami issue from their respective intervertebral foramina, cross 
the superior border of the transverse process, and then run medially 
around the base of the facet joint before innervating the joints. 
The presence of nociceptive nerve fibers in the various tissue struc-
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and percutaneous cryodenervation of lumbar facet joints can be 
used. 
First described by Shealy in 1975, radiofrequency denervation is a 
procedure that involves lesioning the medial branches with a combi-
nation of electric and magnetic fields. If these nerves become insen-
sate from the process, they cannot relay pain from the facet joints. 
Shealy et al. presented the use of high-energy denervation (elec-
trode tip temperature up to 80–90 degrees centigrade for 90 s) of the 
medial branch nerves of the dorsal rami innervating each facet. For 
each facet, two neurotomies are performed, one at the upper por-
tion and another at the lower portion of the articular facet in order to 
treat both nerves that innervate the articulation. Fluoroscopic guid-
ance achieves best targeting of the medial branch of the dorsal rami. 
First, the use of sensory and motor pulse stimulation identifies the 
nerve position and verifies that there is no motor branch involved. 
Due to the high temperature of RF, charring of the surrounding tis-
sue can occur, which can be extremely painful. 
That is why regional anesthesia is given by needle with 2 mL of lido-
caine 1% prior to treatment. 
Apart from the usual complications, it has been shown that the use of 
standard radiofrequency on nerve roots or ganglions can create neu-
romas and superficial burns, both of which are extremely painful. 
In the cryotherapy procedure, the patient is positioned prone on 
the operating table. Local anaesthesia is performed in the expected 
trajectory of the cryoprobe with 1% mepivacaine. A small incision is 
made lateral to the joint (about at the tip of the transverse process-
es), and the cryoprobe is advanced under fluoroscopy control onto 
the transverse process and then into the angle between the superior 
articular and the transverse process. After accurate positioning of 
the probe, sensory stimulation and motor stimulation is performed 
to confirm the proximity to the nerve.
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Sacroiliac pathology and treatment
C.W.A. Pfirrmann;
Department of Radiology, Uniklinik Balgrist, Zürich, Switzerland.

Learning Objectives
1. To present clinical and imaging correlation of pathology  
2. To discuss treatment options and patient management  
3. To present possible pitfalls and look alike ailments
 
No abstract available

ized synovial cyst. Bone scanning may demonstrate increased bony 
turnover locally, and examination by magnetic resonance imaging 
(MRI) may reveal enhancement locally about the joint. Often, how-
ever, there is a poor correlation between pain and imaging abnor-
malities, and the diagnosis is typically made on clinical grounds and 
confirmed by diagnostic facet joint block with elimination of pain. 
Facet Joint Block Technique 
Facet joint blockade may be requested to confirm a suspected diag-
nosis of facet-mediated pain, to treat a symptomatic synovial cyst, 
as a precursor to possible medial branch neurotomy, or for manage-
ment of chronic facet-mediated spinal pain. Levels to be injected are 
selected on the basis of specific request, physical symptoms, and 
imaging studies. It is often difficult to localize pain to a single level, 
and several joints (unilateral or bilateral) may be injected at the same 
setting, particularly for therapeutic purposes. 
Injections may be performed with local anesthetic only for diag-
nosis, and steroid solution may be added if more long-lasting pain 
relief is the goal. 
Facet joint injections include intra-articular injections, peri-articular 
injections and medial branch blocks. 
The procedure can be performed using fluoroscopic or computed 
tomography (CT) guidance. The patient is placed in prone position, 
and the back is prepped and draped in sterile fashion. The lumbar 
facet joints are best seen on fluoroscopy in a view approximating 
the “scotty dog” view, which is achieved at approximately 30- to 
45-degree angulation of the tube in the lumbar region. This view 
best visualizes the anterior aspect of the joint. Best access to the pos-
terior aspect of the joint, however, is achieved with a smaller degree 
of angulation. On CT, the correct angulation will be evident. On flu-
oroscopy, the best view for injection purposes is that which allows 
visualization of the posterior and inferior aspect of the joint. In the 
upper lumbar vertebrae, the approach will be nearly vertical, while 
in the lower lumbar spine the approach will be more oblique. 
Even if degenerative hypertrophic changes are present, the associat-
ed bursa can usually be accessed. The skin and soft tissues over the 
joint are anesthetized. A 22-gauge spinal needle is then directed, 
along the alignment of the radiograph tube, toward the facet joint. 
When the needle pierces the bursa, 0.1 to 0.5 mL of nonionic con-
trast is injected to confirm intra-articular position. Next, the joint is 
injected with a mixture of 2 mL of 0.5% bupivacaine and either 40 
mg of methylprednisolone or 3 mg of betamethasone, prepared in 
a 3-mL syringe. The volume of the facet joint is seldom significantly 
greater than 1 mL. If more than this amount is injected, extravasa-
tion and rupture of the joint bursa may occur. 
For periarticular injection, the approach is identical to that used 
for intra-articular injection, but arthrography is not performed. The 
needle is advanced to contact bone at the level of the joint capsule. 
After negative aspiration to confirm needle tip positioning outside 
the vasculature, the injection is performed. A slightly larger volume 
may be injected (up to 2–2.5 mL of anesthetic with steroid), and the 
needle may be partially withdrawn and redirected to other sites 
along the same joint capsule to “pepper” the joint with anesthetic. 
Negative aspiration for blood should be performed prior to injection 
to confirm positioning outside the vascular space. 
Medial branch blocks are most frequently requested as a diagnos-
tic tool prior to planned medial branch rhizotomy (neurotomy), since 
some reports have suggested that medial branch block may be more 
accurate than direct joint injection for prediction of outcome. 
Potential risks and possible outcomes must be discussed with the 
patient, and informed consent is to be obtained. Potential risks dis-
cussed with the patient should include allergic reaction, transient 
postprocedural pain flare-up, bleeding, and infection. If steroids 
are to be administered, side effects and risks associated with their 
use should be discussed as well, and if steroids must be used on a 
diabetic patient, he or she should be warned of transient effects on 
blood glucose levels. 
In order to obtain stable long-term effects, radiofrequency ablation 
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Special Session
Controversies in vascular interventions

2702.1
Carotid plaque imaging is crucial for CAS or CEA
T. Saam;
Institut für Klinische Radiologie, LMU München, Munich, Germany.

Several decades ago, doctors performed abdominal surgeries often 
without exactly knowing what they would find within the abdomi-
nal cavity. In contrast, nowadays, in routine clinical practice it is hard 
to find any abdominal surgeon who would like to operate without 
exactly knowing what he/she is going to find. Luckily, even in emer-
gency situations, this information can be obtained quite easily with 
multi-slice CT scans or alternatively by MRI scans. If imaging informa-
tion seems to be quite helpful for the planning of abdominal surger-
ies, the question remains whether similar type of information would 
also be helpful for carotid interventions. 
Traditionally, the indication for carotid interventions was based on the 
degree of luminal stenosis, as it has been shown that symptomatic 
patients with >50% stenosis and asymptomatic patients with >80% 
stenosis profit the most from interventions. However, numbers needed 
to treat to prevent one ischemic event range from 4 to 7 procedures for 
symptomatic and 14 to 17 procedures for asymptomatic patients (1-3). 
These numbers were calculated in large cohort studies in the 1990s 
based on average peri-procedural event rates between 3 and 7% 
with lower event rates reported for asymptomatic patients (1-3). 
While periprocedural event rates have not changed dramatically 
during recent years, best medical treatment has improved substan-
tially and recent studies (4) have suggested that event rates in medi-
cally treated patients are currently much lower than they used to be. 
Given the large number of patients needed to treat to prevent an 
event, a low but substantial risk of periprocedural events and an 
improvement of conservative treatment, we should aim to find bet-
ter criteria to identify those patients who profit most from carotid 
interventions. But how should we identify those patients? Recent 
studies have clearly demonstrated that the degree of luminal steno-
sis is insufficient to predict a plaque’s vulnerability, e.g. 60% of all 
myocardial infarctions occur in vessels with ≤50% stenosis (5,6). A 
classification for clinical as well as pathological evaluation of vulner-
able plaques was recently put forward, which proposed 5 major and 
5 minor criteria to define vulnerable plaques (7,8). 
Although several imaging modalities, such as intravascular ultra-
sound (9) or computed tomography (10), have been in use to assess 
atherosclerotic plaques, this lecture will show that magnetic reso-
nance (MR) provides the unique potential to identify most of the key 
features of the vulnerable carotid plaque (11). MR is non-invasive, 
does not involve ionizing radiation, enables the visualization of the 
vessel lumen and wall (12) and can be repeated serially to track pro-
gression or regression (13). Furthermore, the excellent soft tissue 
contrast provided by MR enables the evaluation of compositional 
and morphological features of atherosclerotic plaques with good 
correlation to histopathology (11). Recent studies have shown that 
MRI is able to differentiate symptomatic from asymptomatic plaques 
(14) and that certain MRI features, such as intraplaque hemorrhage 
or a thin/ruptured fibrous cap are associated with an increased risk 
of cerebrovascular events (15). Furthermore, data will be presented 
which will show the influence of preoperative plaque morphology 
as assessed by in vivo MRI on the periprocedural risk. 
Based on the current understanding of the pathophysiology of the 
atherosclerotic disease process and based on the scientific evidence 
of recent years, non-invasive imaging could help to identify patients 
who profit most from carotid interventions. However, large studies 
will be needed to establish criteria besides luminal stenosis which 
would help to identify these patients.
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CTA is essential for EVAR patients follow-up
D.A. Brisbois;
Radologie, CHC Liege, Liège, Belgium.

Open surgery is not actually the only technique for abdominal aortic 
aneurysms; endovascular aortic aneurysm repair (EVAR) is becom-
ing a viable alternative for many situations. Unlike open repair, it 
requires imaging surveillance. For the patient, it is crucial to detect 
complications that can occur even after successful procedure. The 
most serious complication is obviously expansion and rupture. 
Endoleaks, not infrequent complications, are important to detect 
and to characterize during imaging controls by the radiologist; some 
need only surveillance but some of them indicate invasive treatment. 
Endoleak is defined as a blood flow inside the aneurysm sac; they 
are classified into five categories based on the source of blood flow: 
I: attachment-site leak (proximal or distal). II: collateral-vessel 
leak (lombar, inferior mesenteric). III: graft failure (hole, discon-
nection or junctional leak). IV: graft-wall porosity. Endotension 
is an expansion of the aneurysm without a real endoleak and is clas-
sically named type V. The cause of this endotension is unclear; it may 
include endoleaks occult to imaging techniques, ultrafiltration of 
blood or a thrombus in the sac with an ineffective barrier to pressure 
transmission. Techniques for surveillance imaging are: plain radiog-
raphy considered as a standard by some authors to evaluate integ-
rity and kinks has to be reevaluated because of the improvements 
in MDCT (resolution and visualization tools). The high spatial resolu-
tion allows thin transverse sections as well as multiplanar reforma-
tions and 3D volumes, and so measurements generated by MDCT 
are highly accurate for size and volume of the aneurysms. Moreover, 
CT angiography is able to depict endoleaks with a higher sensitiv-
ity than conventional angiography. Because endoleaks have vari-
ous flow rate, at least two acquisitions (arterial and venous phase) 
are mandatory. Some authors emphasized the superiority of plain 
acquisition to determine calcifications. To reduce radiation dose, fre-
quently this plain phase is acquired only for the first post-EVAR con-
trol (30 days). 
To avoid imprecision or interobserver variability, it is necessary to 
measure diameters in a plane perpendicular to the center line of the 
vessel (with multiplanar reformation or semi-automated software). 
However, some authors suggested that the volume measurement is 
the most reproducible, but is more time consuming. The key-words 

2702.2
Carotid plaque imaging is useless for CAS or CEA
A.H. Mahnken;
Diagnostic Radiology, RWTH-Aachen University, Aachen, Germany.

There are approximately 1 million stroke-related events per year 
in the US alone. Among them, 5-12% of occlusive carotid disease 
is amenable to revascularization. Carotid artery stenting (CAS) and 
carotid endarterectomy (CEA) are well established therapeutic 
options in the management in symptomatic or high grade coronary 
artery stenosis in order to prevent stroke or to minimize its seque-
lae. Although the primary purpose of carotid artery revasculariza-
tion is stroke prevention, CAS and CEA each have inherent risks of 
procedure-related stroke. Hence, excessive risk of procedure-related 
stroke may negate the benefits of revascularization, particularly in 
asymptomatic patients. Therefore, careful patient selection and pro-
cedure planning are needed. Additional treatment with aspirin and 
clopidogrel for at least 24 h before the procedure is strongly recom-
mended. 
No one will argue about the need for carotid imaging for patient 
selection and procedure planning prior to any interventional or sur-
gical carotid procedure. For several reasons, however, a dedicated 
pre-interventional plaque imaging appears to be useless. 
From conventional imaging workup with conventional angiogra-
phy, ultrasound, CT- or MR-angiography, most relevant information 
can be obtained [1,2]. Among others, these include the location 
and length as well as the grade of stenosis according to the North 
American Symptomatic Carotid Endarterectomy Trial (NASCET). Pre-
interventional knowledge on the anatomy of the aortic arch and 
the supra-aortic branches, which are known to be helpful for treat-
ment planning, can be derived from these imaging procedures, 
too [3]. Information on calcifications can be considered helpful as it 
determines the site of vessel clamping in surgical procedures. This 
information can easily be obtained from ultrasound and CT imaging 
without any dedicated plaque imaging. 
It has been shown that vulnerable plaques are more prone to the 
slow flow phenomena during CAS and intraplaque hemorrhage as 
detected by MRA is thought to be associated to embolization during 
CEA [4]. These results, however, are (1) not yet confirmed by random-
ized studies and (2) unlikely to affect the need for treatment. Anyone 
who argues that knowledge on plaque composition affects his or 
hers preventive strategies has to consider that his or her “normal” 
procedure may be of “substandard” quality. The utilization or avoid-
ance of endovascular protection devices (EPD) may serve as exam-
ple. Although the beneficial effect of EPDs has been shown in sever-
al studies and is recommended in the current ACCF/SCAI/SVMB/SIR/
ASITN consensus document [2], there are still physicians who do not 
routinely use these devices. With respect to plaque imaging, one has 
also to consider the limitations of additional imaging procedures. 
These considerations include costs, limited spatial resolution in the 
molecular imaging techniques and exposure to radiation and poten-
tially life threatening contrast agents [5]. 
Moreover, imaging is only one piece of the puzzle. A careful clinical 
workup with a thorough neurological assessment is required before 
and after CAS. In case of symptomatic patients, the timing of the 
procedure is of utmost importance. The same is true for the antico-
agulation therapy, which still varies widely. 
Proper patient selection and preparation including pre-medication 
has by far more impact on the outcome of the procedure, than cost-
ly and strenuous additional imaging procedures. Finally, there is no 
evidence proving a measureable advantage of plaque imaging over 
a conventional pre-interventional imaging workup. As long as not all 
groups, who perform CAS and/or CEA, fully utilize the information 
that can be obtained from conventional pre-interventional imaging 
workup (including CT and MR angiography), dedicated plaque imag-
ing remains meaningless.
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2702.4
CTA is not essential for EVAR patients follow-up
M. Bezzi, V. Cantisani, R. Argirò, P. Ricci;
Department of Radiological Science, University of Rome La 
Sapienza, Rome, Italy.

Aortic endografts are designed to exclude an aneurysm from the 
systemic circulation and thereby prevent further enlargement and 
possible rupture. 
Incomplete exclusion of an aneurysm results in the leakage of blood 
into the aneurismal sac and is termed an “endoleak”. The detection 
of endoleaks is critical because if untreated, endoleaks may lead to 

for measurements on CT are definitely precision and comparison (if 
reformation is used to establish the center line of the vessel it has to 
be performed in a similar plane). 
Take home messages: -Imaging post EVAR is mandatory for the 
lifetime. -CT (MDCT) is the technique of choice for this imaging sur-
veillance despite other techniques could be useful, for patients with 
renal impairment, post-embolization (coils artifacts) or confirmation 
of endotension. -Measurements have a major role for decision-mak-
ing during the follow-up; comparison and reproducibility are cru-
cial (semi-automated software could help). -Plain X-ray is optional if 
the CT reformations are not doubtful. -Calcifications are best seen 
with plain CT, so it is reasonable to perform it for the first control (1 
month). -Bi-phasic (arterial and venous phases) CT angiography is 
necessary to detect endoleaks. -Arteriography is reserved for pre-
treatment characterization of endoleaks.
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The results of several studies support the notion that contrast-
enhanced US may be equivalent to CT angiography for the assess-
ment of aneurysm sac dimensions and the detection of endoleaks. 
As US precludes the risks of contrast-induced nephropathy and 
does not use ionizing radiation, contrast-enhanced US should be 
considered as a substitute to CT angiography as the primary imag-
ing modality in the surveillance of patients after EVAR, provided the 
patients are suitable for abdominal/pelvic US and highly trained US 
operators are available. 
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2702.5
Open surgery is better than fenestrated EVAR
P.R. Taylor;
Vascular Surgery, Guy’s & St. Thomas’s Hospital, London, United 
Kingdom.

Endovascular techniques have replaced open surgery for the treat-
ment of aortic pathology limited to the descending thoracic aorta. 
This debate concerns whether branched and fenestrated devices are 
sufficiently advanced to be the treatment of choice for all patients 
with aortic pathology affecting major branch vessels. 
Firstly, there are patients who are not currently suitable for treat-
ment with branched and fenestrated devices: 
i. Patients with connective tissue disease should not be treated 
endovascularly with the present devices. These include those with 
Marfan, Ehlers-Danlos and Loeys-Dietz syndromes. Currently, all 
endoprostheses rely on oversizing the device relative to the aortic 
diameter at the landing zones to secure fixation and sealing. The 
natural history of these conditions is aortic dilatation. Devices which 
incorporate active fixation to the aortic wall with transmural sta-
ples thereby preventing further dilatation need to become a reality 
before these patients can be treated endovascularly. 
ii. Young, fit patients are able to withstand the extensive physiolog-
ical insult involved with aortic surgery and are best served by this 
method rather than endovascular repair. Their long life expectancy 
precludes endoluminal treatment which has yet to prove itself a 
durable option in the medium and long term. 
iii. Some patients cannot be treated with complex branched and 
fenestrated devices for technical reasons. These patients may be 
suitable for hybrid operations incorporating open surgery with non-
fenestrated devices. Hybrid procedures are more successful in the 
arch when compared to the visceral aorta. 
iv. Total endovascular solutions for the aortic arch are associated 
with poor results. The incidence of stroke and death is currently too 
high for these procedures to be accepted as a therapeutic tool in all 
but very specialist centres. Very tortuous, stenosed access vessels 
prevent the accurate placement of the device in the aortic arch. The 
ability to torque the device to the correct orientation is prohibitive 
with current technology. At present, the arch is best dealt with by 
hybrid techniques utilising extra-anatomic bypass to revascularise 
the arch vessels in combination with standard endografts to seal the 
aortic arch pathology. Some progress is being made with in situ fen-
estration techniques, but at present these remain experimental. 
Secondly, paraplegia remains a serious problem for endovascular 

the progressive enlargement of the aneurysm, which then increases 
the risk of aneurysm rupture. 
The potential benefits of aortic endografts in terms of reducing mor-
bidity and mortality must be balanced against the requirement for 
life-long surveillance to detect endoleaks and other forms of device 
failure. The accepted gold standard for monitoring patients with 
endografts has been life-long annual contrast-enhanced CT and 
radiography of the abdomen. 
Nevertheless, radiation exposure, contrast agent allergy, and neph-
rotoxicity, as well as cost, represent some limitations of CT angiog-
raphy. 
Compared with multislice CT angiography (MS-CTA), ultrasound (US) 
is often regarded as a second-choice modality in detecting vascular 
disorders. Nowadays, however, US technology offers recent develop-
ments such as contrast-enhanced US (CEUS). The use of sonographic 
contrast agent tends to increase the sensitivity of the US examina-
tion, overcoming some of its limitations and improving the detec-
tion of blood flow within the vessels. 
In a pilot study, Napoli et al. (1) evaluated the role of US with a sec-
ond-generation contrast agent in a group of 10 patients, in whom 
basal echo colour Doppler and biphasic CTA revealed an increased 
aneurysm diameter not accompanied by perigraft flow. CEUS identi-
fied the presence of an endoleak in all cases, confirmed by DSA in 8 
out of 10 cases. The US examination found the aneurysm sac blood 
flow to be slow, delayed – only visible 2.5 min after contrast agent 
injection – and diffused within the sac. On the basis of the flow 
dynamics revealed by US, it can thus be hypothesized that the CTA 
scan performed later than routine (after 3–4 min) might increase 
CT sensitivity in detecting endoleaks. The reliability of CEUS was 
confirmed by the fact that in a second patient group, presenting 
reduced aneurysm sac volume and negative echo colour Doppler 
and CTA examinations, the method did not give any false positives. 
Furthermore, in a third group with endoleaks already identified by 
other imaging methods, CEUS revealed no false negatives. 
Other papers confirmed the role of CEUS in EVAR follow-up. Iezzi et 
al. (2) found that CEUS is superior to color-Doppler US in this respect. 
The study enrolled 84 patients with unruptured AAA who were 
treated with EVAR and underwent CTA follow-up. In the same day, 
CTA, unenhanced US imaging and CEUS imaging were performed 
in all patients. The CEUS studies were performed after an intrave-
nous bolus injection of 1.2 and 2.4 mL of a second-generation con-
trast agent. The unenhanced US and CEUS studies were interpreted 
separately by two independent operators. The standard of reference 
was represented by the consensus reading of CTA performed by two 
experienced radiologists not involved in the image analysis. CEUS 
imaging significantly improved the diagnostic performance of unen-
hanced US studies in the detection of endoleaks in terms of sensi-
tivity (97.5 vs 62.5%), negative predictive value (97.3 vs 65.1%), accu-
racy (89.3 vs 63.1%), and specificity (81.8 vs 63.6%). The optimal dose 
of contrast agent to detect and characterize endoleaks was 2.4 mL. 
No adverse events were recorded due to the use of the US contrast 
agent. 
Finally, a recent paper by TenBosch et al. (3) reported that CEUS may 
be superior to CT angiography in the surveillance of patients after 
EVAR. 
Contrast-enhanced US demonstrated significantly more endoleaks, 
predominantly of type II, compared with CT angiography (53 vs 22% 
of cases). The majority of the endoleaks were type II, but contrast-
enhanced US also detected two additional type I endoleaks. No 
type III or IV endoleaks were detected in this study population by 
CT angiography or CEUS. US was also as accurate as CT angiography 
in the assessment of maximal aneurysm sac diameters, as shown by 
Bland-Altman analyses and low coefficients of variation (8 and 8.6%, 
respectively). The interobserver variability for AAA size measure-
ment by US was low, given the interclass correlation coefficients of 
0.99 and 0.98 for anteroposterior and transverse maximal diameters, 
respectively. 
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(RR) 1.03, 95% Confidence interval (CI) 1.01-1.04, p=0.02) and 2% 
increased absolute mortality. No difference was identified in postop-
erative permanent dialysis dependence (RR 1.00, CI 0.99-1.01, p=1). 
Transient renal failure was more common following open repair (RR 
1.06, CI 1.01-1.12, p=0.03). Early re-interventions were less common 
following open repair (RR 0.87, CI 0.83-0.91, p=0.0001). 
One of the constant challenges in assessing endovascular tech-
niques in juxta-renal aneurysms is the definition of differing types of 
aneurysm morphology – which have largely been defined for open 
surgical practice. Further clarification on such definitions is needed. 
One of the key questions is whether this technology can be dissemi-
nated out of the specialised centres. Recent publications suggest 
that this is likely. At present, the main issue with fenestrated treat-
ment of juxtarenal aneurysms is the requirement of the graft to be 
custom made which incurs a delay of 12 weeks or more. In the future, 
an off the shelf solution will be necessary. 
To assess the requirements for this, graft dimensions of 438 consecu-
tive customized fenestrated endografts for juxtarenal aneurysms 
were obtained from the commercial manufacturer, classified into 
tolerance ranges, and encoded in a database for statistical analysis. 
Limits of variability for tolerance ranges were set to maintain tar-
get vessel patency within acceptable surgical limits at deployment. 
Key independent structural variables were identified and analyzed 
for trends. Detailed analysis was performed of 282 (64%) 3-fenes-
tration endografts, representing 232 structurally unique grafts. 
Seven key individual structural variables were identified, constitut-
ing 21,952 possible combinations. Only 8/232 (3.5%) graft configura-
tions were compatible with > or = 3 patients. Nearly a third of the 
patients (86/282, 30.5%) were treated by a range of 36 customized 
endografts. Graft dimensions were not uniformly distributed; there 
were modal sizes that were likely to recur at a median 39 cases (95% 
CI 17-121). Deploying endografts incorporating double diameter-
reducing tie technology increased the tolerance such that 28 grafts 
would treat 81% of this population. These configurations will need 
to be considered in future design of fenestrated endografts. 
Fenestrated endovascular repair offers the same advantages over 
conventional open surgery as in the infra-renal aorta and are likely 
to become the treatment of choice for most patients with juxtarenal 
aneurysms. 
Disclosure
Commercial and research relationships with Cook Medican and 
Metronic.

Special Session
Medical management in PAD patients

2703.1
Update on antiplatelets
G. Tepe;
Department of Diagnostic and Interventional Radiology, Medical 
Centre of Rosenheim, Rosenheim, Germany.

Learning Objectives
1. To describe the basic physiological effect of antiplatelet drugs
2. To review current use of antiplatelet drug therapy in PAD
3. To understand advantages and disadvantages of combined thera-

pies
Lower extremity peripheral arterial disease (PAD) is a manifesta-
tion of atherosclerosis, with a prevalence ranging from 4 to 12% in 
the adult population and increasing up to 20% in older individuals. 
Intermittent claudication (IC) may markedly impair walking ability, 
overall functional status and quality of life. PAD is a marker of sys-
temic atherosclerosis and is associated with increased cardiovascu-
lar morbidity and mortality. However, leg disease usually runs a rath-
er benign course in claudicant patients, with only about 1 to 3% of 

treatment of extensive thoracoabdominal aneurysms. Open surgery 
can attach important intercostal arteries guided by motor and sen-
sory evoked potentials. The routine revascularisation of intercostals 
arteries by endovascular means is beyond current technology. 
Lastly, there are logistical problems with the branched and fenes-
trated devices. They are not widely available. The diffusion of this 
technology is slow and only a few centres are able to undertake this 
work. The manufacturing capacity is very limited with significant 
time delays up to 12 weeks. This means that urgent and emergency 
patients cannot be treated with these devices which are currently 
undertaken only in the elective setting. Custom made devices are 
very expensive, time consuming to construct and are not cost-effec-
tive. The companies involved are developing endografts which can 
be applied to groups of patients rather than individuals, but it is the 
geometry of the renal arteries which is proving the most difficult to 
deal with. 
To conclude, there is no randomised trial evidence to guide this 
debate. Well established large volume centres can operate with 
open or hybrid techniques with low mortality and morbidity rates. 
The only realistic option for the majority of patients presenting with 
aortic pathology affecting major branch vessels is open surgery. 
Branched and fenestrated endografts remain the preserve of the 
few. In time, they may become the first line of treatment but this is 
not the case in the present day.
References
1. Greenberg RK Circulation 2008;118: 808-17. 
2. Schepens M Eur J cardiothoracic Surgery 2004; 25: 701-7. 
3. Safi HJ Ann Surg 2003; 238: 372-80. 
4. Bavaria JE J Thoracic Cardiovascular Surgery 2007; 133: 369-77. 

2702.6
Fenestrated EVAR is better than open surgery
M. Thompson;
St George’s Vascular Institute, St George’s Hospital, London, 
London, United Kingdom.

In the last decade, endovascular repair of infra-renal abdominal aor-
tic aneurysms (AAA) has become the first line treatment in many 
institutions. The adoption of this technology was based on bet-
ter peri-operative outcomes, shorter hospital stay, good long term 
results, cost effectiveness and patient preference. 
Fenestrated endovascular grafting offers an endovascular solu-
tion to patients who would traditionally be considered poor candi-
dates for endovascular repair on the grounds of aneurysm morphol-
ogy. These patients often had aneurysms with a short neck or had 
true juxta-renal, para-renal aneurysms or Type IV thoracoabdomi-
nal aneurysms. Such patients can now be treated with fenestrated 
endografts which incorporate fenestrations for the renal, superior 
mesenteric and celiac arteries. The current generation of fenestrated 
endografts is usually designed with a fenestrated component that is 
custom made to the patient anatomy. This component is deployed 
in the juxta-renal aorta and the visceral branches are cannulated 
through the fenestrations. The reconstruction of the juxta-renal 
aorta is then completed by passing covered stents through the fen-
estrations and deploying these in the target vessel. A seal is achieved 
by flaring the branch stent inside the fenestrated component. The 
endovascular procedure is completed by a distal endovascular graft 
that is usually a modified bifurcated prosthesis. 
Initials results from the larger centres have been encouraging for 
fenestrated endografts. Most of the larger series have reported mor-
tality rates less than 2% and a 5 year branch vessel patency over 
90%. A recent meta-analysis incorporated 1164 open repairs of jux-
ta-renal aneurysms and 368 fenestrated endovascular procedures. 
Analysis of outcome measures found the f-EVR and open cohorts to 
be homogeneous. Combining studies identified an increased 30-day 
mortality after open repair when compared to f-EVR (Relative risk 

150



Valencia 2010
 Special Sessions / Foundation Courses / Honorary Lectures

Cardiovascular and Interventional Radiological Society of Europe

utilized extensively in coronary artery disease. There are limited data 
in the role of the newer agents such as ticlopidine and abciximab in 
peripheral arterial disease. 
Direct anticoagulation is often required during endovascular proce-
dures at the time of the procedure to reduce the risk of emboli or 
thrombotic occlusion and may be continued in some cases for sev-
eral months or even lifelong. In addition, unfractionated heparins 
been shown to be beneficial in healing ischaemic ulcers. 
Currently available anticoagulants comprise the heparins – unfrac-
tionated heparin (UFH) and the low molecular weight heparins 
(LMWHs), e.g. enoxaparin, tinzaparin, dalteparin – the vitamin K 
antagonists (VKAs), including warfarin, and the synthetic pentasac-
charide fondaparinux. Although effective, these agents have signifi-
cant limitations. 
UFH requires parenteral administration, making it inconvenient for 
use outside the hospital setting. It also requires monitoring and 
is associated with heparin-induced thrombocytopenia (HIT) and 
osteopenia. The LMWHs do not require monitoring and have a sub-
stantially lower risk of HIT compared with UFH. However, LMWHs 
are administered by subcutaneous injection, and accumulation can 
occur in patients with renal impairment. 
VKAs have been in use in humans for > 50 years and are currently 
the only oral anticoagulants available. The difficulty in managing 
patients with these agents is due to the requirement of frequent 
monitoring and the necessity for dose adjustment, multiple food 
and drug interactions, and variable pharmacology. These factors 
with slow onset of action and increased bleeding risk may result 
in the frequent underuse of warfarin, especially in elderly patients. 
Fondaparinux has been shown to be relatively safe and effective in 
a variety of indications. However, like the heparins, it requires paren-
teral administration, which can be inconvenient when long-term use 
is necessary. Moreover, fondaparinux can also accumulate in patients 
with renal impairment due to renal elimination kinetics. 
Conventional therapies (i.e. VKAs, UFH, and LMWHs) act on multiple 
targets within the coagulation cascade. VKAs inhibit the vitamin-
K-dependent γ-carboxylation of the clotting factors prothrombin 
and Factors VII, IX and X. UFH and LMWHs potentiate the inhibi-
tory action of antithrombin on thrombin and FXa, and also induce 
the release of (tissue factor) TF pathway inhibitor from endothelial 
cells, further enhancing their anticoagulant activity. The unpredict-
able anticoagulation patterns sometimes observed with VKAs and 
UFH could in part be explained by these actions on multiple sites. To 
make the effects of anticoagulants more predictable, recent research 
efforts have focused primarily on the direct inhibition of a single 
coagulation factor, namely thrombin and FXa – two serine proteas-
es with key functions in the coagulation cascade. The early direct 
thrombin inhibitors (DTIs), bivalirudin and argatroban, have shown 
great promise for direct thrombin inhibition. UFH is associated with 
a high rate of bleeding and thrombotic complications during periph-
eral vascular interventions (PVI). Newer anticoagulants such as direct 
thrombin inhibitors might offer significant advantages over heparin. 
Early data with bivalirudin in the peripheral circulation are promis-
ing showing lower rates of bleeding and adverse events compared 
to UFH. Bivalirudin appears safe and effective when used during 
PVIs. Other direct thrombin inhibitors (hirudin, r-hirudin, argatroban, 
and melagatran) in peripheral interventions are limited. Among 
these, argatroban and melagatran have pharmacologic properties 
that might be better in PVI, but further studies are needed to dem-
onstrate their safety and effectiveness. There are now several other 
oral anticoagulants currently in clinical development, including the 
DTI dabigatran etexilate and the direct FXa inhibitors rivaroxaban 
and apixaban. These offer great promise, but also need much fur-
ther clinical evaluation. 
References
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platelet therapy for the prevention of myocardial infarction, 
stroke or vascular death in patients with peripheral vascular 

them ever requiring a major amputation over a 5-year period. The 
goals of treatment for claudication are to relieve exertional symp-
toms, and improve walking capacity and quality of life. Therapeutic 
strategies aimed at reducing systemic cardiovascular risk burden 
and prolonging survival, including intensive risk factor modification 
and antiplatelet therapy, should be implemented in all patients with 
PAD. Supervised exercise training has proven the most effective con-
servative treatment for symptomatic relief of IC. Current evidence for 
drug therapy of IC supports the use of cilostazol as a first-line drug. 
Other drugs with more limited evidence of benefit for claudication 
include pentoxifylline and naftidrofuryl. Endovascular or surgical 
revascularization is indicated for selected patients with vocation- or 
lifestyle-limiting claudication who are unresponsive to exercise and 
pharmacotherapy. New drug candidates for managing claudication 
symptoms include propionyl-L-carnitine and statins. Preliminary 
studies suggest that therapeutic angiogenesis holds promise for 
future treatment of IC. 
Another indication for antiplatelet therapy is with and after endovas-
cular interventional therapy. Especially during carotid artery inter-
vention, with stenting and in below the knee arteries, combined 
antiplatelet therapy has been discussed. Platelet inhibition follow-
ing coronary intervention is associated with a significantly reduced 
risk of graft occlusion, and has been acknowledged to be safe and 
effective in patients with peripheral arterial disease. Monotherapy 
with either aspirin or clopidogrel reduces the rate of stroke, myocar-
dial infarction, and cardiovascular death in patients suffering from 
peripheral arterial disease. Limited data from clinical trials investigat-
ing combination therapy of aspirin with ticlopidine or clopidogrel in 
patients undergoing endovascular interventions have suggested the 
potential for a reduction in cardiovascular events. Nevertheless, the 
optimal duration of postintervention antiplatelet therapy remains to 
be defined. Another important aspect is the resistance to aspirine 
and or clopidogrel. It has been suggested that patients have to be 
tested prior the initiation of treatment. That might be especially true 
for carotid artery stenting. 
In addition to the peri-interventional drug treatment of patients 
with chronic peripheral arterial lesions, anti platelet therapy during 
treatment of acute occlusions has to be discussed. The most suffi-
cient inhibition of platelet aggregation is possible with GP IIb/IIIa 
antagonists because these drugs inhibit the final common pathway 
of platelet aggregation. Abciximab (Reopro) has been tested togeth-
er with thrombolytic therapy in acute occlusions. In the Prompt and 
the relax trial, it seems that the combination therapy is safe. In addi-
tion, the speed of thrombolysis can be enhanced. Due to reduced 
emoboli, the amputation rate seems to be reduced with this com-
bination therapy. Because of the risk of bleeding events, the fibrino-
gen levels have to be monitored.

2703.2
Novel anticoagulants
R. Uberoi;
Radiology, John Radcliffe Hospital, Oxford, United Kingdom.

Learning Objectives
1. To show new treatments for anticoagulant therapy
2. To review the results of its use in PAD and peripheral intervention
3. To give an insight into the future research and product develop-

ment
Anticoagulation is required in the management of venous thrombo-
embolism and to prevent thrombotic occlusions during vascular and 
endovascular procedures. 
Antiplatelet agents are utilized prophylactively in an attempt to 
reduce the incidence of arterial disease progression, stroke, myocar-
dial infarction, re-stenosis and arterial occlusion following surgery or 
endovascular intervention. This is usually with aspirin with or with-
out dipyridamol, although the newer antiplatelet agents have been 
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2703.3
Statins
I. Loftus;
Vascular Institute, St George’s Healthcare NHS Trust , London, 
United Kingdom.

Learning Objectives
1. To review the role of cholesterol as a risk factor and the results of 

clinical trials on primary and secondary prevention
2. To review the role of statins in cholesterol management
3. To discuss combination treatments and synergy effects
Statins, or HMG-CoA reductase inhibitors, have revolutionised our 
concept of ‘best medical therapy’ for patients with vascular disease. 
They target the enzyme which forms the rate limiting step in hepatic 
cholesterol metabolism, leading to substantial reduction in circulat-
ing harmful low density lipoproteins (LDL), and a modest increase in 
protective high density lipoproteins (HDL). They are generally well 
tolerated, though there is a well documented incidence of hepatic 
and myo-toxicity. 
Early large scale randomised trials demonstrated clear associations 
among dyslipidaemia, statin therapy and long term cardiovascular 
risk. The Heart Protection Study randomised 20,536 patients with 
established cardiovascular disease to treatment with simvastatin or 
placebo. Significant reductions in clinical events, including all-cause 
mortality by 13%, cardiovascular mortality by 17%, coronary events 
by 27% and stroke by 25%, were demonstrated in the simvastatin 
group. Importantly, the beneficial effect of statins was irrespective of 
serum cholesterol levels. This has resulted in extensive research into 
a plethora of non-lipid lowering effects of statins. These ‘pleiotropic’ 
effects comprise a diversity of cellular events that affect the struc-
ture of the arterial wall, including possibly the stability of atheroscle-
rotic plaques. The potential to stabilise atherosclerotic plaques, par-
ticularly in the carotid and coronary circulations, could prevent acute 
plaque disruption and subsequent thrombo-embolic events. 
The role of dyslipidaemia as an independent risk factor for aneu-
rysm development is debatable, and the role of statin therapy in 
preventing aneurysm expansion and rupture has until recently been 
restricted to experimental and animal studies. These have demon-
strated a potential inhibitory effect on the degenerative process that 
leads to aneurysm growth. Simvastatin has been shown to attenu-
ate the activity of degenerative enzymes in aneurysmal aortic tis-
sue, and atorvastatin therapy has been shown to reduce key inflam-
matory factors in the vessel wall. Furthermore, there is now some, 
albeit level B, evidence from small randomised trials to suggest a 
beneficial effect in influencing aneurysm development. Screening 
programmes, such as the national programme being established 
in England at present, offer the potential for early recognition and 
medical management of patients with aortic aneurysms that are 
below the threshold for surgical repair. 
Related to overall cardiovascular risk factor modification, recent 
clinical data have demonstrated a clear long-term survival benefit 
for patients following endovascular aneurysm repair on best medi-
cal therapy including statins. Also, in patients undergoing all forms 
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There are different forms of oral NRT (gums, lozenges, oral inhal-
er, nasal spray, mouth spray, micro-tabs to be put under the 
tongue) to better correspond to the pharmacokinetics of cigarette. 
It is also possible to use NRT before cessation. This familiarisation 
with oral forms as well as nicotine patches in a pre-cessation step 
improved long-term cessation rates (8, 9). This pre-cessation stage 
varied between one and three weeks. With PAD patients, with a long 
smoking history, experiencing a reduced consumption of cigarettes 
and dependence might increase self-efficacy and facilitate quitting. 
B – Varenicline
Varenicline is a partial agonist of the α4β2 nicotinic acetylcholine 
receptor (10). There is an increasing body of evidence document-
ing the efficacy of varenicline. Reviews of smoking cessation inter-
ventions based on randomised clinical trials (RCT) have shown that 
varenicline is superior to bupropion at 3 months and 1 year (11, 12). A 
randomised study compared varenicline with NRT (21 mg skin patch) 
(13). At the end of the 12 week-treatment, abstinence rate was signif-
icantly higher for varenicline than for NRT (56 vs 43% - p<0.001) but 
at 52 weeks, the effect size was similar unless no longer statistically 
significant (26 vs 20%). Varenicline was compared with NRT in a non-
randomised trial including smokers with and without prior or current 
mental illnesses (14). At 6 weeks, the cessation rate was higher for the 
group of patients receiving varenicline in comparison with the group 
of patients receiving one NRT (72 vs 61% OR 1.7). The difference in 
abstinence rate was not significantly different when two NR products 
were prescribed instead of one. Unless varenicline led to more side-
effects than NRT products, it was effective for those with and with-
out mental illnesses and did not worsen the psychiatric symptoms. 
Varenicline was used as a smoking cessation aid in a randomised 
trial for patients with cardiovascular disease and proved to be effec-
tive (15). The continuous abstinence rate was higher for varenicline 
than placebo during weeks 9 through 12 (47% vs 13.9%; OR 6.11; 95% 
CI, 4.18 - 8.93) and weeks 9 through 52 (19.2 vs 7.2%; OR 3.14; 95% CI, 
1.93 to 5.11). The varenicline and placebo groups did not differ sig-
nificantly in cardiovascular mortality (0.3 vs 0.6%; difference, -0.3%; 
95% CI, -1.3 to 0.7), all-cause mortality (0.6 vs 1.4%; difference, -0.8%; 
95% CI, -2.3 to 0.6), cardiovascular events (7.1 vs 5.7%; difference, 
1.4%; 95% CI, -2.3 to 5.0), or serious adverse events (6.5 and 6.0%; dif-
ference, 0.5%; 95% CI, -3.1 to 4.1). The results which are interesting 
for PAD patients: 1) the patients had smoked a mean of 40 years in 
the varenicline group (range 5-63); 2) abstinence rates were as high 
for PAD patients as for patients with coronary diseases. 
C – Bupropion
Bupropion inhibits neuronal reuptake of dopamine in the nucleus 
accumbens and inhibits neuronal uptake of noradrenaline in the 
nucleus ceruleus (16). The efficacy of bupropion was evaluated in a 
meta-analysis of 31 clinical trials and an OR of 1.94 (95% CI 1.72-2.19) 
was found (17). 
Pharmacological treatment has to be combined with counselling 
to allow the patient not to relapse in the mid and long term, taking 
into consideration the poor rate of success of limited prescription of 
smoking cessation pharmaceutical treatment. 
II – The management of PAD patients in practice
Tobacco dependence is now considered as a chronic disease (18). 
Tobacco dependence often requires repeated intervention and mul-
tiple attempts to quit. Brief interventions should be provided to all 
smokers, regardless of their intention to quit, due to the cost-effec-
tiveness (7).
The 5As counselling framework can be used by clinicians as an 
approach to engage patients in smoking cessation discussions:
- Ask about tobacco use: identify and document smoking status at 
least every 12 months (hand out a brief patient survey in the waiting 
room to identify smoking status).
- Advise to quit through clear personalised messages: 
interest in quitting (as your doctor, I strongly suggest that you stop 
smoking; quitting is the most important thing you can do to improve 
your vascular disease)

of vascular surgery, fluvastatin has been shown to reduce the peri-
operative risk of cardiac events. In a study of 497 patients undergo-
ing vascular surgical procedures, patients were randomly assigned 
to placebo or high-dose fluvastatin for a median of 37 days prior to 
surgery. Death from cardiovascular causes or myocardial infarction 
was significantly higher in the placebo group compared to the treat-
ment arm of the study, and was associated with a reduction in circu-
lating inflammatory markers and cholesterol. 
Recently, the ASTRAL trial has shown no benefit for renal artery inter-
vention over medical risk factor management including statins, and 
there has been considerable debate about the lack of a best medical 
therapy arm within the ACST-2 trial. 
Statins should now be an integral part of any best medical therapy 
for all patients with documented vascular disease and should be 
incorporated within any clinical trials comparing intervention versus 
conservative therapy. 

2703.4
What works for smoking cessation?
A.-L. Le Faou;
Public Health Departement, Hôpital Européen Georges Pompidou, 
Paris, France.

Learning Objectives
1. To discuss the effect of smoking in PAD patients
2. To review possible techniques for smoking cessation and their 

results
3. To discuss patient management for smoking patients with PAD
Introduction
As tobacco smoking is a risk factor for the cardiovascular system, 
treating tobacco dependence by up-to-date information is need-
ed. Firstly, the major determinant of a tobacco-related illness is the 
duration of smoking (1). In fact, smokers who fail to quit wait years to 
try again and during that time, a smoking related disease may occur 
(2). It is particularly true for patients with peripheral arterial disease 
(disorders of the abdominal aorta, renal and mesenteric arteries, and 
lower extremity arteries). In a recent prospective study, the incidence 
of peripheral arterial disease (PAD) in a population-based cohort of 
men aged 55-74 years was 20%. Among independent predictors for 
PAD, smoking history more than 40 pack-year (OR = 2.27, P = 0.007) 
was found (3). In addition, 89.5% of patients with intermittent claudi-
cation were smokers in the registry of patients hospitalised for lower 
extremity arteries PAD (4). And finally, when PAD patients benefit 
from bypass surgery or venous grafts, permeability of bypasses is 
diminished if they continue to smoke (5). Thus, it is not only impor-
tant to quit but to quit early in the smoking career. The objective of 
the presentation is to describe evidence-based smoking cessation 
pharmaceutical treatments and to help vascular specialists to deal 
with their smoking patients. 
I - Pharmacological treatments
There are three licensed pharmacological therapies: Nicotine 
Replacement Therapy (NRT), Varenicline and Bupropion. 
A - Nicotine Replacement Therapy
More than 40,000 participants were included in 111 trials compar-
ing any form of NRT and a placebo or non-NRT control group (6). 
The relative risk (RR) of abstinence for any form of NRT used relative 
to control was 1.58 (confidence interval (CI) 95% 1.50-166). There is 
evidence that combining a nicotine patch with an oral form of NRT 
was more effective than a single type of NRT (6). In addition, accord-
ing to the 2008 updated smoking cessation guidelines, the largest 
effects on abstinence rates were long-term nicotine patch therapy 
(>14 weeks) associated with ad libitum oral NRT (7). In fact, under-
dosing, which means replacing only a part of the nicotine taken 
from smoking is very frequent. In addition, the increasing dose 
with a more rapid working administration form allows the patient 
to do something to deal with cravings and withdrawal symptoms. 
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bupropion for smoking cessation: a randomized controlled trial. 
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mal nicotine patch for smoking cessation: results from a ran-
domised, open-label trial. Thrax 2008;63:717-724.
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16. Lerman C, Shields PG, Wileyto EP, et al. Effects of dopamine 
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Special Session
Update on spine interventions

2801.1
What do the recent trials tell us?
H. Fransen;
Radiology, AZ Sint Lucas Gent, Gent, Belgium.

Learning Objectives
1. To discuss an overview of the literature
2. To present the advantages and disadvantages of these techniques
3. To explore the limitations of studies and the clinical significance 

of treatment
In a systematic review of the clinical studies in vertebroplasty, we 
saw a total lack of prospective randomized studies. 

-
tebroplasty procedure in our hospital to start with a double-blind 
multicentre randomized study. The first was VERTOS I. In this study, 
34 patients were randomized (18 vertebroplasty–16 CT (conservative 
therapy)) recent osteoporotic fractures 6w-6m with bone marrow 
oedema on MRI. The patients’ improvement in the vertebroplasty 
group was fairly consistent so that all the patient of the other group 
went in crossover after 2 weeks (14/16 from CT to V ).The follow-up 
was 2 weeks and the VAS pain score 8.2 ± 1.21 ‡2.1 ± 1.91 (1 week). 

disability and improved quality of life at 2 weeks compared with 
non-surgical treatment, but the crossovers preclude long-term com-
parisons. 

patients, improvement in pain and disability persisted throughout 
one year of follow-up. Unfortunately, we lost most of the patients 
during our follow–up. After one year, we could review 124 patients 
in comparison with the conservative treated patients (128 – 89 p). 

‡124 patients) with osteo-
porosis T score: -2.5 equal in both groups (1995-2008) 76% VP/24% 
CMT (128 ‡89); age > 40-85 Y; 68% lumbar spine; 32% thoracic spine; 

- Assess willingness to quit: how do you feel about your smoking 
at the moment? How would you rate your interest in quitting right 
now on a scale of 1-10 where 10 equals very interested in quit-
ting? Level of nicotine dependence: time to first cigarette from 
waking (less than 30 minutes); smokes 15 or more cigarettes a day. 
Evidence of withdrawal symptoms with previous quit attempts. 
- Assist to quit: quit services e.g. refer to National Quitline, Quit book, 
leaflets.
- Arrange follow-up and support: offer your support; enlist support 
of significant others as smoking cessation services (7). 
For the smokers with a long quitting history and the smokers who 
have never try to quit after 20, 30 or 40 years, the vascular special-
ists should refer the patients to smoking cessation services where 
intensive treatment with cognitive behavioural therapy as well as 
psychosocial support are generally associated with pharmaceutical 
treatments (7). The involvement of primary care physicians and spe-
cialists in the referral of patients to smoking cessation services could 
be improved by training (19). 
Conclusion
The combination of counseling and medication is more effective 
than either alone. Thus, clinicians should encourage all individuals 
making a quit attempt to use both counseling and medication. The 
most effective pharmacological treatments are varenicline and nico-
tine patch in combination with an oral NRT product. The more inten-
sive the smoking cessation treatment the greater is the efficacy. 
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bral wall involvement. Another recent method to increase PMMA 
viscosity during injection is radiofrequency assisted vertebroplasty 
(DFine); it consists in a RF vertebroplasty needle connected to an RF 
Generator that constantly heats the tip of the needle during injec-
tion; heating causes PMMA to polymerize thus increasing viscosity 
and decreasing cement leakage risk. For a controlled bone cement 
injection avoiding leakage to the posterior vertebral wall, a covered 
self-expandable nitinol stent (Soteira, Soteira Inc.) with small holes 
in the anterior part of the stent can be delivered within the vertebral 
body; the stent is then filled with PMMA. To allow a safer KP on high 
thoracic vertebrae, a reduced size introduction cannula (Kyphon 
Express System, Medtronic) was proposed: balloon insertion can 
be performed through a 10 Gauges cannula, the same size of verte-
broplasty needle. Following the idea of an endovertebral prosthesis 
to achieve height restoration with a more controlled PMMA injec-
tion, several new devices were recently offered. The SpineAlingn 
System (Spinealign medical) is a nitinol endovertebral cages; the 
device is normally placed with bilateral approach and is manually 
expanded into the vertebral body; after the height restoration is 
achieved (and maintained by the cage), PMMA is injected coaxially 
for bone consolidation, and this device is fully retrievable until the 
cement is injected. Another endovertebral implant, the KIVA System 
(Benvenue Medical), consists in a nitinol coil that, with a monolateral 
approach, is manually expanded to reach both the vertebral end-
plates, the coil is then covered by a peak implant with holes in the 
internal part; the nitinol coil is removed and the PMMA is injected 
into the central part of the implant avoiding external leakages and 
allowing a lower volume PMMA injection. Others metallic vertebral 
implants such as SpineJack (Vexim), VBS-Vertebral Body Stenting 
System (Synthes), OsseoFix (Alphatec Spine) are all aimed to restore 
collapsed vertebral height before a safer and more controlled PMMA 
injection; these devices employ a bilateral approach and they can-
not be retrieved or repositioned. All these new devices are waiting 
to be validated by ongoing studies over a large series of patients 
with prospective follow-up. 
The take-home point is: do we really need these several new devices 
for vertebral augmentation? Definitely, VP (with relative inexpensive 
needle, syringe and bone cement) and/or KP (with the addition of 
more expensive balloon) are simple, quick, minimally invasive and 
relatively safe procedures in the hands of an interventional radiolo-
gist; new devices can be useful in very selected cases only with spe-
cific indications and, probably, can allow a safer bone cement injec-
tion when radiological image-guided and monitoring system are not 
high-end quality (unfortunately, some orthopedic surgeons, neu-
rosurgeons, anesthesiologist, etc. usually manage with low quality 
fluoroscopic C-arm!); to improve our vertebral augmentation tech-
nique, we need to know what the medical company are working on, 
but to identify the right indications for every patient is the key.
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the date of this abstract not published, I am not able to give any fur-
ther information about this very interesting and long-term study. 

-
broplasty as an early treatment option for this patient population. 

2801.2
New devices for vertebral augmentation
G.C. Anselmetti, A. Manca;
Interventional Radiology, Institute for Cancer Research and 
Treatment, Candiolo, Italy.

Learning Objectives
1. To review present material  
2. To present the “ideal” tools for vertebral augmentation  
3. To discuss future trends and technical approaches
Vertebral augmentation by means of percutaneous vertebroplasty 
(PV), first introduced in 1987 (1) for symptomatic vertebral angioma 
and then developed on osteoporotic fracture (2-5) and metastases 
(6, 7), and later Kyphoplasty (KP) (8-10) have gained world-wide appli-
cation as an effective minimally invasive treatment for back-pain due 
to osteoporotic and malignant vertebral collapses which are refrac-
tory to conservative treatment (11-13). PV and KP can achieve a rapid, 
significant and durable pain relief with associated improvement in 
daily life performance (12-17) and recently published studies show 
better results of percutaneous vertebral augmentation in the short 
term compared with optimal pain medication (18, 19). PV and KP 
have not always been offered to patients with vertebral collapses for 
a number of reasons including the possibility of major complications 
(20-23) and the increased risk of a new vertebral fracture (24-26). 
Moreover, two recent NEJM articles claimed that PV outcome is not 
different from sham procedure due to the “placebo” effect (27, 28). 
Despite these last studies claiming the same clinical outcome 
achieved by sham procedure in a small series, vertebral augmenta-
tion is currently applied in Europe considering the favorable clinical 
outcome reported by the treated patients and several new devices 
for an improved and safer vertebral augmentation procedure are 
continuously proposed by medical companies. The majority of them 
are aimed to reduce the risk of complications related to bone cement 
leakages and to significantly restore initial vertebral height. To 
reduce cement leakage in PV, high viscosity polymethymethacrylate 
(PMMA) (Confidence System, DePuy Spine) was recently proposed 
(29, 30): this system allow the injection of a dough-like cement by 
an hydraulic injector, the high viscosity can reduce the risk of leak-
age and it can be successfully employed in metastases with verte-
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Percutaneous posterior element devices
F. Aparisi;
Department of Diagnostic Radiology, University Hospital La Fe, 
Valencia, Spain.

Learning Objectives
1. To review and discuss biomechanical stability and present percu-

taneous material
2. To present technical approaches for minimal interventions
3. To discuss future technological advances
The posterior elements including the facets, the lamina and the pos-
terior ligamentous complex constitute the posterior column, accord-
ing to the definition from White and Panjabi, and these elements 
and the paravertebral muscles are responsible for the tension in the 
spine. 
The degenerative disease is the most common cause of back pain 
and it causes instability and decreases joint interline for chondral 
lesion. Spinal fusion is still a useful procedure in the management of 
chronic lumbar. 
The removal of the posterior structures in the surgical approach 
damages the tension band mechanism and significantly weakens 
the posterior column. This can lead to instability and postlaminec-
tomy deformity has been reported. 
The development of minimally invasive spine surgery marks a new 
era in the treatment of spinal problems. With more preservation of 
normal structures, functional outcome can hopefully be improved. 
Techniques have been developed to allow percutaneous placement 
of pedicle screws and rods to provide rigid fixation posteriorly, and 
the increase in facet joint interline through placement of screws or 
springs that keep the tension is also a valid treatment method. Both 
procedures are minimally invasive and need to be placed with a per-
manent radiological control, which makes them a procedure theo-
retically possible for interventional radiology. 
Careful preoperative planning is imperative and familiarity with spi-
nal anatomy is a must before attempting minimally invasive tech-
nique. One should also note the learning curve associated with this 
technique and be prepared to convert to traditional approach when 
necessary and this limitation is very important for radiologists. 
Probably in the near future, there will be a specialty mixed, but at 
present I think the percutaneous posterior approaches in the spine 
remain the property of surgery.
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lying prone on the procedure table, which might be avoided if nee-
dle progression is performed with a hammer (15). 
Other complications that have occurred, as reported in the literature 
or through personal knowledge, include fracture of the transverse 
process or pedicle, paravertebral hematoma, epidural abscess, sei-
zure or respiratory arrest from over-sedation and transient systemic 
hypotension during acrylic injection (16). 
Operator injury from PMMA vapor exposure has been of concern to 
some members of the medical staff. Even though the exposure is 
negligible, some people may experience an idiosyncratic reaction or 
asthma exacerbation in response to the pungent smell of the mate-
rial (17). 
The issue of increased risk for fracture at an adjacent level has been 
raised in the literature. Some authors, including Grados and col-
leagues (18), have found a slight but significantly increased risk of 
vertebral fracture in the vicinity of a cemented vertebra. Others 
believe that there is no statistically significant difference in the rate 
of adjacent level fractures between cemented and uncemented 
osteoporotic collapses, postulating that new fractures are more 
likely to represent the natural history of osteoporosis rather than the 
result of a vertebroplasty (19). 
Finally, one of the latest issues arising, as in all interventional pro-
cedures, is radiation exposure. It is one of the main disadvantages, 
common to most direct puncture procedures, performed under flu-
oroscopic control. Current techniques, as proposed above could not 
avoid having the operators’ hands close and sometimes even within 
the field of fluoroscopy. Specific measurement should be taken by 
the operator so as not only to minimize the irradiated field, but also 
protect the patient, the user and the personnel from exposure (20-
23). 
By recognizing and avoiding the potential pitfalls described above, 
and thoroughly educating oneself prior to performing vertebro-
plasty, neophyte operators will markedly decrease their complica-
tions. To help, CIRSE, SIR and ACR have recommended the “Standards 
for the Performance of Percutaneous Vertebroplasty”, which can be 
found on the Internet in the respective websites. All of the above 
societies organize regularly training courses. 
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2801.4
Complications of vertebroplasty
A.D. Kelekis;
2nd Radiology Dpt, University of Athens, Athens, Greece.

Learning Objectives
1. To review the present literature
2. To show all possible complications and strategies to avoid them
3. To discuss selected cases where complications occurred and pres-

ent strategies to manage them
Complication for bone augmentation range from 1 to 10% and pro-
cedural complications are mainly related to leakage of bone cement. 
This is seen more frequently in the treatment of metastatic lesions 
(1-4). 
As noted by Deramond and Murphy (5), “the key to safe performance 
of percutaneous vertebroplasty is realizing that the therapeutic 
response is not related to the degree of filling, but is related to the 
risk of complication”. “More” definitely is not “better” and the over-
zealous complete vertebral body filling results in complications. 
Vertebroplasty complications can be divided into material failure 
and technical failure. 
Material failure is rarely seen. It can be attributed to either mechani-
cal failure of the delivery system or to long term cement failure (6). 
Technical failure in vertebroplasty is mainly due to PMMA overspill, 
through fracture lines, cortical destruction, the needle track, or 
through the epidural and paravertebral venous complexes (2, 7, 8). 
Cement located within the epidural venous plexus or foraminal veins 
may lead to spinal cord or nerve root compression (2, 9). In benign 
and malignant disease (10), perivertebral leakage is usually asymp-
tomatic, although dysphagia from esophageal compression after a 
cervical vertebroplasty has been reported (11). Acrylic within the disc 
space may decrease its cushioning ability, leading to focal fractures 
at adjacent endplates (12). There have been anecdotal references 
that leakage inside the disc may accentuate an existing herniation. 
Most frequent symptomatic complication seems to be foraminal 
leaks (13, 14), for which either local steroid injection or direct infu-
sion of cold saline seems to have an effect (2, 9). It is important to 
note though that if significant neurological compromise were to 
occur, surgical colleagues must be available for immediate consul-
tation or intervention. Vertebroplasty should only be performed at 
sites where surgical back-up is available. 
Another acrylic-related complication is migration of cement to the 
pulmonary vasculature, resulting in symptomatic pulmonary embo-
li. Computed tomography is able to demonstrate PMMA in pulmo-
nary arterial branches from venous extravasation and embolization 
to the inferior vena cava. There are reports of patients treated with 
anticoagulation who have responded favorably. Fortunately, this 
complication is rarely reported; however, deaths have occurred with 
vertebroplasty with one autopsy showing massive PMMA pulmo-
nary emboli (1). 
Inappropriate needle positioning is another cause of complications. 
Advancement of the needle anteriorly could result in damage to the 
aorta or IVC. The paravertebral approach may result in injury to the 
intercostal or lumbar artery. Transgression of the dura may lead to 
a symptomatic CSF leak. Pneumothorax has been described during 
a thoracic approach. One complication often seen in osteoporo-
tic patients is the development of a non-displaced rib fracture from 
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lesion but the entire relevant vascular tree, allowing evaluating the 
in- and outflow. Gold standards for imaging of the peripheral vas-
culature are intraarterial digital substration angiography (DSA) and 
duplex ultrasonography (DUS) in the past. In recent years, consider-
ably technical advances have made new non-invasive techniques 
such as magnetic resonance angiography (MRA) or computed 
tomography angiography (CTA) valuable alternatives for imaging. 
Contrast enhanced MRA (CE MRA) has in comparison to DSA a very 
high sensitivity and specificity and is well accepted by patients. In 
addition, it is non-invasive and uses contrast material in low dose 
which is not nephrotoxic. Because of this, CE MRA is nowadays the 
method of choice for pretherapeutic imaging in more and more vas-
cular centres, despite its higher initial costs in comparison to DUS 
and CTA. The major drawback is the inability to properly evaluate 
vascular segments after stent implantation. In addition, claustro-
phobia and pacemakers are common limitations. Nephrogenic sys-
temic fibrosis may hinder the use of Gadolinium containing contrast 
material in a small subset of patients, but non-contrast techniques 
for MR angiography are also available. Overall, CE-MRA seems supe-
rior to non-contrast enhanced techniques. DUS offers anatomic and 
functional information. It is the most cost effective imaging modal-
ity for vascular imaging according to a systematic review by the HTA. 
However, this depends on the local setting and other authors have 
presented conflicting data. Its sensitivity and specificity is lower than 
with MRA and CTA. In addition, it did not provide a precise vascular 
roadmap, which limits therapeutic confidence, has a tendency to 
need more additional imaging examinations, and is operator-depen-
dent. However, in centres with high expertise, it might be the imag-
ing modality of first choice. CTA is an alternative to the two already 
mentioned techniques, especially in patients with contraindication 
to MRA and if fast imaging is needed. In addition, there are data that 
patients do prefer CTA in comparison with MRA. The whole vascular 
tree can be imaged, and image quality is very robust. With modern 
multi-detector machines, CTA is as accurate as MRA and it is more cost 
effective. However, post processing might be more time consuming 
in comparison to MRA especially in heavily calcified vessels, contrast 
media is nephrotoxic and the radiation dose needs consideration. 
DSA is still a valuable technique especially if real time information is 
needed, as for example in arteriovenous malformation or fistula, and 
of course if immediate endoluminal treatment is scheduled. In expe-
rienced hands and with a proper technique, it is also still the gold 
standard for imaging in complex cases and for very small vessels 
because of its inherent high spatial resolution. One has to keep in 
mind that in patients with critical limb ischemia, published evidence 
for the value of MRA, CTA and DUS is somewhat limited, especially 
for imaging of outflow vessels in the foot. In patients with terminal 
kidney insufficiency or allergy to contrast media, DSA using carbon 
dioxide as a contrast agent may be an alternative. 
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Below the knee revascularization

2802.1
Non-invasive imaging of the infrapopliteal circulation
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Radiology, Klinikum Luedenscheid, Lüdenscheid, Germany.

Learning Objectives
1. To explain the main non-invasive imaging features  
2. To compare the available modalities  
3. To provide recommendations which modality to use and when
Diagnosis of peripheral arterial disease (PAD) is made by history 
and non-invasive functional tests, namely ankle-brachial index 
by Doppler ultrasound. Imaging is performed when PAD becomes 
symptomatic and a revascularization is considered. In this case and 
according to the recommendations of the TransAtlantic InterSociety 
Consensus group, visualization should include not only the target 
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J Vasc Surg 2008 May:47 (5): 975-981.
3. Percutaneous transluminal angioplasty in the treatment of 

critical limb ischaemia. K.J. Malloy, A.Nasim, N.J. M. London, 
A.R.Naylor, P.R.F. Bell, G.Fishwick, A.Bolia, M. M. Thompson;  
J Endovasc Ther 2003; 10:298-303.

4. Clinical outcome of primary Infrainguinal Subintimal Angioplasty 
in diabetic patients with critical lower limb ischaemia. A.M. 
Lazarus, A.C. Tsiamis, G. Fishwick, A.Bolia, P.R.F. Bell.; J. Endovasc 
Ther 2004; 11 (4): 447-453.

5. Subintimal Angioplasty in the management of lower limb ischae-
mia. G. Markose, A.Bolia; J. Cardiovasc Surg. (Torino) 2006; 47 (4): 
399-406.

6. Factors affecting patency of subintimal infra inguinal angioplasty 
in patients with lower limb ischaemia. A. M. Lazaris, C.Salas, 
A.C. Tsiamis, P.A Vlachou, A.Bolia, G.Fishwick, P.R.F Bell; E.J. Vasc. 
Endovasc. 2006; 32 (6) 668-674.

7. Revascularisation strategies in below the knee interventions. 
H. Abdelsalam, G.Markose, A.Bolia; J. Cardiovasc, Surg (Torino) 
Apr.2008, 49 (2): 187-91.

8. Percutaneous Intentional extraluminal recanalisation: how to do 
it yourself. J.A Reekers, A.Bolia; Eur J Radiol 1998; 28:192-8.

9. Treatment of limb threatening ischaemia with percutaneous 
intentional extraluminal recanalisation: A preliminary investiga-
tion. G.S Treiman, J.H Whitting, R.L Treiman, R.M. McNamara, A. 
Ashrafi; J.Vasc Surg 2003; 38:29-35.

10. Does Subintimal Angioplasty have a role in the treatment of 
severe lower extremity ischaemia? E.C. Lipsitz, T. Ohki, F.J. Veith, 
W.D. Suggs, R.A Wain, Cynamon J et al; J Vasc Surg 2003; 37:386-
91.

11. Role of Subintimal Angioplasty in the treatment of chronic limb 
ischaemia. P.V. Tisi, A. Mirnezami, S.Baker, J.Tawn, S.D. Parvin, S.G. 
Darke; Eur J Vasc Endovasc Surg 2002; 24:417-22

12. Subintimal Angioplasty of tibial vessel occlusions in the treat-
ment of critical limb ischaemia: mid term results. H. Vraux, 
F.Hammer, R.Verhelst; Eur J Vas Endovasc Surg 2000;20:441-6. 

13. Subintimal Angioplasty of isolated infragenicular vessels in 
lower limb ischaemia: long term results. H. Ingle, A.Nasim, 
A.Bolia, G.Fishwick, R.Naylor, P.R.F Bell et al; J Endovasc Ther 
2002;9:414-6.

14. Subintimal Angioplasty for Peripheral Arterial Occlusive disease: 
A systematic review. Met R, Van Leinden KP, Koelemay MJ et al; 
Cardiovasc Intervent Radiol. 2008 Jul-Aug ; 31(4) : 687-97.

15. Subintimal Angioplasty: Meta-Analytical evidence of Clinical util-
ity. Bown MJ, Bolia A, Sutton AJ; Eur J Vasc Endovasc Surg. 2009 
Sept ; 38(3) : 323-37. 

2802.3
How good are stents below the knee?
T. Rand;
Radiology, General Hospital Hietzing, Vienna, Austria.

Learning Objectives
1. To give an overview on available current literature on BTK stenting
2. To illustrate indication and treatment with stents
3. To provide recommendations when and when not to stent
Over the last years, endovascular approach has become a well 
accepted method for the treatment of CLI (critical limb ischemia) 
due to infra inguinal disease. The role of stenting lesions below the 
knee in CLI patients however is still debated. 
Until now, trials have been established with the use of passive coat-
ed stents (PCS), balloon absorbable stents, balloon expandable drug 
eluting stents (DES) and self expanding nitinol stents. 
Major interest in these studies was given to the angiographic and 
numeric data, such as, restenosis rate, late lumen loss due to intimal 
hyperplasia and long term patency. 
Tepe et al. investigated the feasibility of self-expanding nitinol stents 

2802.2
Pedal angioplasty: how far distally can you go?
A. Bolia;
Radiology, Leicester Royal Infirmary, Leicester, United Kingdom.

Learning Objectives
1. To give an overview of the latest data regarding pedal angioplasty
2. To describe the techniques and devices for pedal angioplasty
3. To give recommendations on which patients to treat and when
Critical limb ischaemia is an increasingly common condition in our 
ageing population. An estimated prevalence of 400 to 1000 patients 
per million population per year will be seeking treatment in the UK. 
Since the predominant disease in critical limb ischaemia is in the tib-
ial vessels, of which the majority of the lesions are occlusive, tibial 
angioplasty and in particular subintimal angioplasty is an attractive 
option to recanalise long occlusive disease. Primary success rates of 
over 90% and limb salvage rates of 88 to 90% at one year are achiev-
able with tibial subintimal angioplasty in patients with critical limb 
ischaemia. 
Introduction
Since its first application in femoro-popliteal occlusive disease, the 
technique of subintimal angioplasty has been extended to infrapo-
pliteal disease in patients with critical limb ischaemia. This has made 
a substantial impact on the treatment of these patients, such that 
the majority of the patients can now be managed endovascularly 
thus achieving substantial relief to patients with critical limb ischae-
mia. Vraux and Ingles have demonstrated that even treating infrap-
opliteal occlusive disease achieves respectable results and the out-
comes for limb salvage are near to 90% at 1 year and longer. A recent 
meta-analysis of 30 articles on infrapopliteal angioplasty for critical 
limb ischaemia showed limb salvage rates of 93.4 and 82.4% at one 
and 3 years, respectively. A systematic review by Met of over 1500 
patients who had subintimal angioplasty showed a limb salvage rate 
of 80 to 90%. A larger meta-analysis by Bown of over 2800 patients 
who had critical limb ischaemia and had subintimal angioplasty had 
a limb salvage rate of 89.3%. 
Article
Subintimal angioplasty was first developed in 1987 for femorp-
opliteal occlusive disease. Since then, the technique has been 
extended to various territories but the biggest impact has been on 
the treatment of critical limb ischaemia where there is either isolated 
tibial artery disease or in conjunction with more proximal disease 
in the superficial femoral artery or even the iliac vessels. Subintimal 
angioplasty allows long occlusions to be recanalised, and bifurca-
tions and trifurcations to be reconstituted. The technique makes 
use of 5 French/0.035 system which is very effective but also makes 
the procedure relatively inexpensive. Excellent results have been 
achieved as demonstrated by a number of publications below. The 
most recent systematic review/meta analysis of a large number of 
patients has demonstrated that limb salvage rates are very high, 
thus making this procedure as a first line treatment for the treatment 
of critical limb ischaemia. 
Conclusion
Subintimal angioplasty has made a substantial impact for the treat-
ment of occlusive disease of the iliac, femoropopliteal and tibial ves-
sel occlusive disease. The vast majority of the patients with critical 
limb ischaemia can now be dealt with by subintimal angioplasty, 
and in conjunction with intraluminal angioplasty, the majority of the 
patients with critical limb ischaemia can be treated. Surgery is now 
only required in a very small proportion of patients.
References
1. Percutaneous intentional extraluminal (subintimal) recanalisa-

tion of crural arteries. A. Bolia; European Journal of Radiology 
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were superior to balloon-expandable bare metal stents in prevent-
ing restenosis and increasing primary patency (both p<0.001); siroli-
mus-eluting stents were also better than paclitaxel-eluting stents 
in terms of primary patency (p<0.001) and repeat revascularizations 
(p=0.014). 
Sub-analyses were also performed focusing more precisely on 
device type, and comparing balloon- vs self-expandable devices and 
bare-metal vs drug-eluting stents. Such interaction analyses showed 
that balloon- and self-expandable stents perform similarly at early 
and mid-term, at least as when employed in the included studies (i.e. 
avoiding joint segments or pedal vessels). In addition, the available 
data suggest the superiority of sirolimus-eluting stents in compari-
son to bare-metal or paclitaxel-eluting stents, even if such analyses 
should be viewed mainly as exploratory. The authors emphasized 
that such favorable clinical results were obtained in the hands of 
experienced operators, often employing antegrade access without 
any evident decrease in stent patency, and continuing dual anti-
platelet therapy for variable periods (from 3 months to long-term). 
In conclusion, all BTK studies have some limitations such as relatively 
small numbers of patients, high dropout rates, decreased statistical 
power, and cannot be defined as a Level 1 evidence at the moment. 
Moreover, in none of these studies 2-year follow-up results are avail-
able. Main concerns raised on the infragenicular use of stents are the 
risks of restenosis and thrombosis. 
The use of bare balloon expandable stents had been proven to lead 
to superior results compared to plain old balloon angioplasty (POBA) 
alone in short lesions. Similar studies have also shown an advantage 
in using small diameter self expanding stents, or drug eluting stents. 
However, dedicated stents for BTK applications have only become 
available recently and data regarding the use of stents in the infrap-
opliteal arteries are still limited. 
References
1. Bosiers M, Deloose K, Verbist J, Peeters P. Percutaneous trans-

luminal angioplasty for treatment of ‘’below-the-knee’’ critical 
limb ischemia: early outcomes following the use of sirolimus-
eluting stents. J Cardiovasc Surg (Torino) 2006;47:171-6. 

2. Commeau P, Barragan P, Roquebert PO. Sirolimus for below 
the knee lesions: mid-term results of SiroBTK study. Catheter 
Cardiovasc Interv 2006;68:793-8. 
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Lomoschitz F, Luft C, Minar E, Schneider B, Schoder M, Lammer 
J. PTA versus carbofilm-coated stents in infrapopliteal arteries: 
pilot study. Cardiovasc Intervent Radiol 2006;29:29-38. 

7. Rosales OR, Mathewkutty S, Gnaim C. Drug eluting stents for 
below the knee lesions in patients with critical limb ischemia: 
long-term follow-up. Catheter Cardiovasc Interv 2008;72:112-5. 

8. Scheinert D, Ulrich M, Scheinert S, Sax J, Braunlich S, Biamino G, 
Schmidt A. Comparison of sirolimus-eluting vs. bare-metal stents 
for the treatment of infrapopliteal obstructions. EuroInterv 
2006;2:169-74. 

9. Siablis D, Karnabatidis D, Katsanos K, Diamantopoulos A, 
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for treatment of infragenicular arteries following unsuccessful bal-
loon angioplasty and found their use in tibioperoneal and popliteal 
arteries as a safe and feasible option for the treatment of unsuccess-
ful PTA. These results were based on the 6-months patency rate. 
For the drug eluting stents, major studies have been provided by 
Siablis and Scheinert. 
Siablis et al. reported the 1-year angiographic and clinical outcome 
from a prospective single center study investigating the infrapo-
pliteal application of sirolimus-eluting (SES) versus bare metal stents 
(BMS) in patients with critical limb ischemia (CLI) who underwent 
below-the-knee endovascular revascularization. The application of 
sirolimus-eluting stents reduced the restenosis rate in the infrapo-
pliteal arteries and the rate of repeat endovascular procedures the 
first year after treatment. 
Indications for bailout stenting (29 patients in each treatment group) 
were elastic recoil, flow-limiting dissection, or residual stenosis 30% 
after the initial PTA. Technical success was 96.6% in the BMS group 
versus 100.0% in the SES group. At 6 months, primary patency by 
intraarterial DSA (92.0 versus 68.1%) was significantly higher and 
binary in-stent restenosis (4.0 versus 55.3%) and in-segment rest-
enosis (32.0 versus 66.0%) were significantly lower for the SES group. 
At 1 year, primary patency by intra-arterial DSA (86.4 versus 40.5%) 
was still significantly higher and binary in-stent restenosis (36.7 ver-
sus 78.6%) and in-segment restenosis (59.1 versus 9%) were still sig-
nificantly lower for the SES group. The SES were associated with sig-
nificantly fewer cumulative TLR at 6 months (4.0 versus 17.0%) and at 
1 year (9.1 versus 26.2%). At 1 year, the differences between the two 
groups in rates of mortality (13.8% for SES versus 10.3% for BMS), 
minor amputations (10.3% for SES versus 17.2% for BMS), and limb 
salvage (100% for SES versus 96% for BMS) were not significant. 
Similar results were found in the SIRO BTK trial. 
In a pilot study, Rand et al. demonstrated first results for the use of 
PCS, with 6 months results, which showed positive effects regarding 
the restenosis rate for Stents versus PTA (Inperia 1). In this random-
ized prospective pilot study, using a balloon-expandable coronary 
stent, the stainless steel Carbostent, with a turbostatic carbon coat-
ing was deployed for 42 focal infrapopliteal lesions in 24 CLI patients 
(Fontaine stages III and IV, approximately two-thirds were diabetics). 
At 6-month follow-up with DSA or spiral CTA, the cumulative pat-
ency probability by Kaplan-Meier analysis was 83.7% at a threshold 
of 70% restenosis and 79.7% at a threshold of 50% restenosis. These 
results were significantly better than those for treatment with PTA 
alone in the other arm of the study. In a 7-center international ran-
domized trial following a comparable protocol, 9-month angio-
graphic restenosis rates were reported as 9.5% at a threshold of 70% 
restenosis and 23.8% at a threshold of 50% restenosis indicating 
non-significant improvements over the PTA-alone study arm. 
The leading question that remained was, if stents in an infrapopliteal 
approach might have an effect on the clinical outcome of patients 
and if such stents might reduce the amputation rate in these 
patients. 
Major work has been established by Biondi Zoccai et al. by present-
ing a metaanalysis. The authors presented a systematic review, built 
upon 16 primary studies representing more than 640 patients and an 
international collaboration between authors of such original studies 
provides important insights on early and mid-term outcomes follow-
ing infra-genicular stenting for BTK disease. Specifically, they found 
that bail-out stenting (i.e. performed for suboptimal results of bal-
loon-only PTA) with either balloon-expandable or self-expandable 
stents was associated with satisfactory angiographic results, pat-
ency and clinical outcomes up to a median of 12 months of follow-
up. After a median follow-up of 12 months, binary in-stent restenosis 
occurred in 25.7% (95% CI 11.6 to 40.0%), primary patency in 78.9% 
(95% CI 71.8 to 86.0%), improvement in Rutherford class in 91.3% 
(95% CI 85.5 to 97.1%), target vessel revascularization in 10.1% (95% 
CI 6.2 to 13.9%), and limb salvage in 96.4% (95% CI 94.7 to 98.1%). 
Head-to-head comparisons showed that sirolimus-eluting stents 
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femoropopliteal endovascular procedures (6, 10, 11). Occasionally, it 
may be applied in tight distal anastomotic lesions of bypass grafts to 
avoid early graft failure and thrombosis. It is now clear that patency 
outcomes after superficial femoral artery (SFA) procedures are nega-
tively affected by compromised and poor tibial runoff (12). Reported 
complication rates range from 3 to 11% and include puncture site 
hematomas, vessel perforation, dissection, and distal embolism or 
thrombosis, which may be successfully managed endovascularly. 
The reported 30-day mortality rate of infrapopliteal angioplasty is 
<1.7% (8). 
Scientific evidence regarding safety and overall clinical effective-
ness of infrapopliteal angioplasty supports its application as a first-
line treatment option for infrapopliteal obstructive arterial dis-
ease in the setting of CLI (7, 8, 10, 11, 13, 14). The FIRE (Foundation 
for Interventional Radiology in Europe) registry organized by the 
Cardiovascular Interventional Radiology Society of Europe enrolled 
396 patients with 409 critically ischemic limbs. An 83% cumulative 
limb salvage rate and a 91% cumulative survival rate were achieved 
after a mean follow-up period of almost 6 months (15). Univariate 
analysis within the FIRE registry showed that cardiac disease, carot-
id disease, and renal insufficiency were unfavorably associated with 
both mortality and limb salvage (15). 
A random effects meta-regression analysis of 18 studies published 
between 1984 and 1997 and including 1280 patients treated with 
infrapopliteal balloon angioplasty reported overall limb salvage 
rates of 79% at 1 year and 74% after 2 years (16). A more recent meta-
analysis of 30 studies published between 1990 and 2006 reported 
3-year limb salvage and patient survival probabilities of 82.4 and 
68.4%, respectively (17). For comparison, the 5-year limb salvage 
rates using autogenous veins for infrapopliteal bypass range from 
73 to 81% (18, 19, 20, 21, 22). Theoretically, endovascular alterna-
tives may also relate to reduced healthcare costs as a result of the 
decreasing number of amputations being performed. The patients’ 
quality of life may also be dramatically improved if we prevent or 
even lessen the extent of amputation. 
A systematic review of the literature analyzing outcomes of stent-
ing below-the-knee in 18 non-randomized studies, including 640 
patients in total, has shown that sirolimus-eluting stents appear to 
be superior to bare metal and paclitaxel-eluting stents with regard 
to both angiographic and clinical outcomes (23). Eighteen nonran-
domized studies were analyzed comprising 640 patients in total. 
After a median follow-up of 12 months, primary patency was 79% 
(95%CI, 72-86%), improvement in Rutherford class was noted in 91% 
(95%CI, 86-97%), target vessel revascularization was necessary in 
10% (95%CI, 6-14%), and limb salvage was achieved in 96% (95%CI, 
95-98%) of the cases. Head-to-head comparisons showed that siroli-
mus-eluting stents were superior to balloon-expandable bare metal 
stents in preventing restenosis and increasing primary patency 
(both p<0.001) (23). In line with the above results, recently released 
results from the PARADISE study (a nonrandomized single-center 
study in the United States investigating leg amputations in critical 
limb ischemia with below-the-knee angioplasty and drug-eluting 
stents) showed that the 3-year cumulative incidence of amputation 
was 6±2%, survival was 71±5%, and amputation-free-survival was 
68±5% (24). 
To conclude, minimally invasive infrapopliteal angioplasty proce-
dures are becoming the new gold standard of below-the-knee arte-
rial disease, especially in patients suffering from CLI. Patient survival 
and limb salvage rates are very promising, exceeding those of his-
torical controls. 
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2802.4
Clinical outcomes: is it really worth the effort?
K. Katsanos;
Department of Radiology, University Hospital of Patras, Patras, 
Greece.

Learning Objectives
1. To learn the outcomes of BTK PTA  
2. To learn the outcomes for BTK stents  
3. To learn the complications of BTK PTA and stenting
Critical limb ischemia (CLI) represents one of the most challeng-
ing and cost-consuming cardiovascular healthcare problems in 
the world. It refers to limb-threatening peripheral atherosclerotic 
ischemia and is typically characterized by multilevel, multivessel 
infrainguinal and tibial arterial occlusive disease, primarily afflict-
ing patients with diabetes and end-stage renal disease (1, 2, 3). It is 
estimated that almost 1% of all people older than 50 years of age 
present with symptoms of CLI, accounting for 1.5 million patients 
in Europe and approximately 2 million patients in the United States 
(1, 3). Diabetes mellitus is well known to multiply the risk of CLI by 
a factor of four, and diabetic patients with CLI are as much as 10 
times more vulnerable to amputation than normoglycemic patients. 
Almost half of all amputees suffer from diabetes (1, 2, 3). 
Without prompt revascularization, CLI entails a high risk of major 
amputation. Wolfe et al. classically described the poor prognosis of 
CLI in more than 6000 patients (4). If left untreated, CLI caused major 
amputation in 73% of patients with rest pain and in 95% of patients 
with tissue loss at 1 year. On the contrary, revascularization achieved 
a 75% 1-year limb salvage rate. Overall survival was poor, and cumu-
lative probabilities were around 50% after 3 years (4). 
In the interest of prevention of limb loss, patients with CLI are can-
didates for revascularization attempts by surgical or percutane-
ous methods. Although infrainguinal bypass surgery remains the 
cornerstone of CLI treatment, the majority of the patients are ineli-
gible because of diffuse infrapopliteal arterial occlusions, absence 
of suitable vein grafts, and multiple underlying comorbidities (6, 8, 
9). Compared to surgery, angioplasty is a minimally invasive proce-
dure with a clear benefit of reduced complications and periproce-
dural adverse events, especially in the frail patient cohort of elderly 
octogenarians (5, 8). In addition, it may be repeated as necessary, 
and more than 1 vessel to the foot may be recanalized. Technologic 
advancements and additions to the “endovascular toolbox” have 
increased their versatility and applicability in the highly morbid and 
fragile population of patients with CLI, with consistently favorable 
clinical results. 
The primary goal of infrapopliteal angioplasty is to restore at least 1 
straight line of blood flow to the distal foot. The secondary objective 
is to preserve the patency of the treated lesion for as long as possi-
ble to avoid recurrence of CLI symptoms. In the majority of the cases, 
infrapopliteal angioplasty may be combined with more proximal 
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Special Session
Restenosis

2803.1
The pathophysiology - molecular basis of restenosis
S. Duda;
Berufsausübungsgemeinschaft Radiologie/Neuroradiologie & 
Zentrum für Minimal Invasive Therapie, Berlin, Germany.

Learning Objectives
1. To describe current pathophysiological mechanisms  
2. To show material and lesion interaction post treatment  
3. To show the molecular effect of drug treatment on restenosis
While contemporary stents can solve the problem of early vessel clo-
sure and negative remodelling following angioplasty, there is unfor-
tunately an inflammatory response in the vessel wall caused by the 
implantation of metal stents that can cause re-narrowing of the flow 
channel. This process is called restenosis. Clinical restenosis is defined 
as a loss of more than 50% of the functional luminal area inside the 
stent due to incursion and re-growth of neointimal tissue. The inflam-
mation caused by denudation of endothelial cells lining the inner 
lumen of the vessel wall and by the stretching and/or rupture of the 
elastic lamina at the angioplasty site cause recruitment of leuko-
cytes and macrophages (inflammatory cells) as well as cleavage and 
release of growth factor proteins fibroblasts growth factor, vascular 
endothelial growth factor, platelets derived growth factor, etc. These 
growth factor proteins cause smooth muscle cells (SMCs) in the adja-
cent vessel walls to become activated to proliferate and migrate. Over 
a period of weeks after the implantation injury, these smooth muscle 
cells invade the inside surfaces of the stent, attach to fibrin lining the 
surfaces of the stent, multiply, and exude extra-cellular matrix (ECM). 
Although the actual activation of SMCs as a result of the injury prob-
ably lasts about 4-6 weeks in humans, the production of ECM by the 
new SMCs growing inside the stent can last approximately 6 months 
leading to gradual re-narrowing of the vessel lumen. The likelihood of 
recurrent restenosis varies from one vascular bed to another. It is rela-
tively uncommon in large-calibre vessels like the iliac arteries, but is 
far more of a problem in certain peripheral arteries like the superficial 
femoral artery (SFA) and the popliteal artery. 
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life-expectancy, very often ischemic symptoms and signs do not 
recur despite reocclusion of the supplying arteries. On the contrary, 
patients with recurrent severe claudication due to restenosis may 
experience a significant deterioration of their life quality and should 
be treated promptly, preferably by endovascular means. 
Treatment of ISR with a conventional angioplasty balloon and/or 
implantation of a second stent are far from ideal solutions. Despite 
its excellent short-term technical success, repeat stent placement 
(“stent sandwich”) overexpands the arterial wall, with the potential 
to incite a further neointimal response. This relative inefficiency of 
traditional endovascular methods to treat peripheral ISR in combi-
nation with the fact that many patients do not have direct referral 
to interventional radiology service very often results to aggressive 
treatment of recurrences with bypass surgery. Promising evidence 
exists that devices such as drug-eluting stents (DES), biodegradable 
stents, and coated stent-grafts can improve long-term patency after 
infrainguinal stenting. Stent grafts appear to be a viable option for 
the treatment of complex superficial femoral artery lesions, with 
comparable outcomes to prosthetic above-knee femoropopliteal 
bypass surgery. Concerning DES, we have to wait for the results of 
the ongoing studies. Improvement of secondary patency can also be 
achieved by using other endovascular techniques such as direction-
al atherectomy and cutting balloons. In general, application of all 
these new endovascular treatment methods for peripheral arterial 
ISR is not yet fully justified on clinical or cost-effectiveness grounds. 
Patients with renal artery ISR seem to represent a selection of indi-
viduals prone to excessive and progressive neointimal hyperplasia, 
who likely will exhibit ongoing restenosis unless the proliferative 
process is stopped. These patients show a tendency for recurrent ISR 
and additional measures rather than just redilating a critical resteno-
sis are needed to prevent recurrent failure. Recurrent renal artery ISR 
responds best on the implantation of either covered or drug eluting 
stents. Even if these techniques are more expensive, not only consid-
ering the cost for the device itself but also regarding the prolonged 
dual antiplatelet therapy including clopidogrel for at least 6 months, 
these two treatment modalities should obviously be preferred espe-
cially in patients with already impaired renal function to avoid any 
recurrent ischemia or contrast agent exposition in case of recur-
rent restenosis. In this occasion, all patients should be placed under 
appropriate secondary preventive medication following the index 
procedure including dual antiplatelet therapy with aspirin and clopi-
dogrel, angiotensin converting enzyme inhibitors and angiotensin-1 
receptor antagonists, and statins. Under this medication, acute or 
subacute target vessel occlusion can be prevented. 
The rate of hemodynamically significant (>80%) ISR after carotid 
artery stenting (CAS) is relatively low. Patients in whom carotid stent-
ing was performed for postsurgical restenosis demonstrate a higher 
ISR rate. The risk of recurrent stenosis after CAS seems to be greatest 
in the first year after the procedure and then decreases over time. At 
the moment, literature data are insufficient to calculate a valid sum-
mary estimator of the relative risk of stroke in patients with recurrent 
stenosis compared with patients without recurrent stenosis. In this 
context, it is noteworthy that patients with a recurrent stenosis after 
CEA seem to follow a benign course. In the ACAS study, for example, 
there was no association between late stroke and recurrent stenosis. 
Successful treatment of carotid ISR can be achieved by endovascular 
interventions, which are associated with a low incidence of peripro-
cedural complications. Endovascular intervention is an effective 
strategy in the treatment of severe carotid ISR, and repeat interven-
tion may be necessary. Endovascular treatment options include bal-
loon angioplasty, cutting balloon angioplasty, stenting, and, occa-
sionally, brachytherapy. Diligent ultrasound follow-up scans play a 
fundamental role in identifying patients with hemodynamically sig-
nificant ISR, particularly in patients with post-CEA restenosis. 
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2803.2
The scope of the problem: what does it mean for my patient?
D. Tsetis;
Radiology, University Hospital Heraklion, Iraklion, Greece.

Learning Objectives
1. To review the clinical effect of restenosis  
2. To discuss treatment plans for patient with restenosis  
3. To show future technology for restenosis treatment
While negative remodeling plays an important pathogenic role in reste- 
nosis after conventional angioplasty, it is intimal hyperplasia that is 
responsible for reducing lumen diameter following stent placement 
in both coronary and peripheral arterial systems. Intimal hyperplasia 
involves smooth muscle proliferation and extracellular matrix deposi-
tion, resulting in a firm fibrous tissue buildup within the stent. 
A favourable clinical characteristic of restenosis at the site of endolu-
minal intervention in peripheral arteries is that the patient usually 
returns to baseline after failure, while when a surgical bypass fails, 
the symptom severity may worsen from baseline and can be limb 
threatening. Furthermore, with current nitinol stent technology, 
only a minority of patients suffer clinical deterioration due to in-
stent restenosis (ISR) after nitinol stent implantation compared to 
the baseline stage of peripheral artery disease. This inherent safety 
margin permits more liberal application of endovascular procedures 
even in TASC D lesions. 
Despite its relatively “benign” nature versus surgical bypass failure, 
restenosis frequently requires re-intervention in order to maintain 
patency and resolve recurrent symptoms. Restenosis maybe of less 
clinical importance in patients with critical limb ischemia, in whom a 
temporary increase of the blood flow is usually sufficient to resolve 
the rest pain or to heal tissue deficits; in such patients with limited 
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bosis, edge effect, catch-up late restenosis, and potential aneurysm 
formation, as well as the logistical issues associated with the use of 
this technology in the catheterization laboratory, are delaying the 
acceptance of BT for routine use. 
Study updates on DES trails such as Scirocco, STRIDES and Zilver(R) 
PTX, DEB data as well as brachytherapy developments will be pre-
sented in a balanced manner as potential tools to combat resteno-
sis either after PTA or additional stent placement. The high price of 
all these tools is a major drawback for this technology to become 
the golden standard for peripheral endovascular therapy, i.e. in 
de novo femoro-popliteal (FP) lesions. Nevertheless, DES, DEB and 
brachytherapy seem to have the potential to make the difference 
and to establish itself as an important treatment option in patients 
presenting with TASC C&D femoropopliteal lesions who are at high-
risk for surgery and for the treatment of in-stent restenosis, where 
until now, no valuable treatment option has proven to be beneficial. 
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Special Session
Imaging assessment in liver tumour treatment 

2804.1
Imaging key points to tailor your treatment
J.M. Abadal Villayandre;
Vascular & Interventional Radiology, Hospital Severo Ochoa, Madrid, 
Spain.

Learning Objectives
1. How to stage a liver tumor  
2. What are the critical points for staging?  
3. Can proper staging rely on one single imaging modality?
How to stage a liver tumor 
Hepatocarcinoma (HCC) is the most common primary cancer of the 
liver. It is extremely complex to use a single and rational staging 
system, as used in other neoplasms. This is because prognosis and 
therapeutic options depend not only on the extent of the tumor, but 
also rely on the liver function of the patient. 
Thus, the TNM system, used in other cancers, has many limitations in 
this setting because it does not take into account the liver function. 
Most accepted primary staging systems are based on a combina-
tion of the tumor extension and the clinical (hepatic) status of the 
patients: 
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2803.3
Methods of prevention: DES, DEB, radiation
S. Müller-Hülsbeck;
Dept. of Radiology, Ev.-Luth. Diakonissenanstalt zu Flensburg, 
Flensburg, Germany.

Learning Objectives
1. To review methods of prevention  
2. To show treatment plans and results, according to type of lesions  
3. To show future technology for prevention
Balloon angioplasty revolutionized coronary and peripheral artery 
revascularization; however, elastic recoil and restenosis caused by 
cellular proliferation are major drawbacks of angioplasty. Stenting 
the artery in case of PTA failure, which could tackle dissections and 
eliminate elastic recoil, became the next mode of intervention but 
was limited by stent thrombosis and increased neointimal hyper-
plasia, leading to in-stent restenosis. Restenosis, which is still a chal-
lenge in endovascular medicine and has thus been referred to as the 
Achilles’ heel of percutaneous intervention, caused by neointimal 
proliferation, is usually a slow process, suggesting that prolonged 
mechanisms for inhibition such as local drug administration are nec-
essary for effective inhibition of restenosis. 
Drug-eluting stent (DES) technology was developed to prevent early 
thrombosis and late luminal loss to potentially improve long-term 
patency rates. DES is characterized by local drug delivery from the 
stent struts including a controlled and sustained release with the 
consequence of delayed and incomplete endothelialization. 
The drug-eluting balloon (DEB) represents a novel option for the treat-
ment of coronary and peripheral arteries independent from the stent 
platform. These more recently introduced non-stent based local drug 
delivery systems, especially the paclitaxel-eluting balloon seem very 
promising. Results of several preclinical and clinical studies indicate 
that short-term exposure of injured arteries to paclitaxel eluted from 
regular PTA and PTCA balloons may be sufficient to reduce late lumen 
loss and restenosis rates during a critical period of time after angio-
plasty of diseased coronary and peripheral arteries. Drug-coated bal-
loons have the potential to improve the treatment of coronary and 
peripheral arteries. The combination of the DEB with modern, flexible, 
thin bare metal stents is another promising application. 
The third milestone to inhibit restenosis is brachytherapy. The chal-
lenge in vascular brachytherapy is to treat blood vessels to a point 
where restenosis is inhibited; yet, the vessel is not irreparably dam-
aged. Since beta radiation is related to lower penetration properties 
and more heterogeneous distribution of radiation in comparison to 
gamma radiation, it is therefore necessary to use a gamma radiation 
source because it would be difficult to irradiate the sub-intimal tis-
sue with a beta source centred in a large vessel. 
Despite substantial advances, many questions remain regarding the 
utility of vascular BT and its dissemination as a practical tool to pre-
vent restenosis. The risk of complications, such as late stent throm-

164



Valencia 2010
 Special Sessions / Foundation Courses / Honorary Lectures

Cardiovascular and Interventional Radiological Society of Europe

For lesions >2 cm, if typical vascular pattern is found with AFP>200 
ngr/ml one imaging modality would be enough. If an atypical vascu-
lar pattern is found, the nodule should be biopsied.
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2804.2
Response criteria: which is the best?
R. Lencioni;
Department of Diagnostic and Interventional Radiology, University 
of Pisa, Pisa, Italy.

Learning Objectives
1. To learn about the different most commonly used response crite-

ria
2. To learn about the differences between the criteria
3. To learn when to use which response criteria
The main end-point in cancer research is overall survival. None-
theless, tumor response and time to progression have been consid-
ered pivotal for surrogate assessment of efficacy. Tumor response 
was initially measured according to the World Health Organization 
(WHO) criteria, and afterwards according to the Response Evaluation 
Criteria In Solid Tumors (RECIST) guidelines. WHO and RECIST define 
standard measurement methods for converting radiology image 
observations into a quantitative and statistically tractable frame-
work for measuring the response of tumor size to therapy. Both 
methods offer simple approaches to determining anatomic size and 
lesion changes during treatment as an indicator of response. Target 
lesions are measured using either the bilinear product approach 
(WHO) or single linear summation (RECIST). The WHO criteria and 
RECIST were designed primarily for evaluation of cytotoxic agents. 
They do not address measures of antitumor activity other than 
tumor shrinkage. As acknowledged in the original RECIST publica-
tion, assessments based solely on changes in tumor size can be mis-
leading when applied to other anticancer drugs, such as molecular 
targeted therapies, or other therapeutic interventions. In the case of 
hepatocellular carcinoma (HCC), recent studies have shown a poor 
correlation between the clinical benefit provided by new agents 
such as sorafenib or by loco-regional interventional therapies and 
conventional methods of response assessment. In 2000, a panel of 
experts on HCC convened by European Association for the Study of 
the Liver (EASL) amended the response criteria to take into account 
tumor necrosis induced by treatment. This panel considered estima-
tion of the reduction in viable tumor area using contrast-enhanced 
radiological imaging to be the optimal method to assess treatment 
response. Viable tumor was defined as uptake of contrast agent in 
the arterial phase of dynamic computed tomography (CT) or mag-
netic resonance (MR) imaging. The concept of viable tumor pro-
posed by the EASL panel has been subsequently endorsed by the 
American Association for the Study of Liver Diseases (AASLD). The 
AASLD practice guideline on the management of HCC issued in 2005 
stated that the evaluation of the treatment response should take into 
account the induction of intra-tumoral necrotic areas in estimating 
the decrease in tumor load and not just a reduction in overall tumor 
size. Due to the growing complexity of trial design and assessment 
of benefits in the HCC arena, a group of experts convened by the 

Barcelona-Clinic Liver Cancer (BCLC) system 
Cancer of the Liver Italian Program (CLIP) system 
Okuda system. 
These staging systems have not been compared against each other, 
and at this time there is no single staging system that all doctors 
use. In our experience, the BCLC system is the staging system used. 
It is a clinical staging system in which the prognostic model for HCC 
is based on four characteristics: (1) tumor stage, (2) degree of liver 
function, (3) the patient’s general condition, and (4) treatment effica-
cy. It allows patients to be stratified into four major categories, which 
simultaneously link staging with treatment indication. As with other 
staging systems, it has limitations that will be discussed as well as 
future classifications that will incorporate biological, genetical and 
molecular markers. 
Critical points for staging 
Understanding the imaging critical point that cuts the edge to the 
next stage of the disease is crucial because it implies a different vali-
dated therapeutic intervention and prognosis. 
Tumor stage (solitary nodule with/without satellite nodules, mul-
tiple nodules and diffuse infiltrative), size, vascular invasion and 
thrombosis(hepatic veins/portal vein) and extrahepatic spread must 
be clearly defined. 
Knowing the inclusion criteria and contraindications of the different 
treatments available: transplantation, liver resection, radiofrequen-
cy, transarterial chemoembolization (TACE) and systemic chemo-
therapy. 
Beside the criteria used for staging, interventional radiologists (IR) 
must analyze some imaging criteria for the suitability of the different 
minimally invasive techniques. 
Tumor size beyond 5 cm for ablative therapies (radiofrequency and 
ethanol injection) and number of lesions. Location of the lesion in 
relation to vascular structures that might create a heat-sink effect, 
and certain locations (subcapsular zone, proximity to adjacent 
organs) that might be a relative contraindication for these interven-
tions. 
Main portal vein thrombosis and number of lesions when the patient 
is a candidate for TACE as well as a precise vascular mapping in order 
to decide a lobar or segmental embolization. 
Clinical staging also counts to classify patient in different stages, and 
can modify the radiological staging: Child´s score, AFP, Karnofsky 
index, adjacent organs and liver functional reserve. 
Can proper staging rely on one single modality? 
In the liver, there is a high prevalence of different tumors that need 
to be characterized: from metastasis to a broad spectrum of primary 
hepatic tumors (cyst, hemangiomas, focal nodular hyperplasia). 
As there might be an overlap in the radiological appearance with 
other lesions, there is currently still no single imaging modality that 
can provide the perfect imaging test for the detection and charac-
terization of HCC. CT and MRI are currently used to diagnose, charac-
terize and evaluate the extent of the disease. 
The imaging protocol is organized depending on the size of the 
HCC. 
For lesions <1 cm usually detected with US, follow-up every few 
months is performed in order to detect growth suggestive of malig-
nant transformation. 
For lesions between 1 and 2 cm in cirrhotic patients, the European 
Association for the Study of the Liver (EASL) has stated that the diag-
nosis of HCC may be done without need of histology, when it can be 
confirmed by two imaging modalities. The positive predictive value 
of the clinical and radiological findings exceeds 95%. Recent reports 
point out that with state-of-the-art imaging technology, in an 
expert abdominal radiologist, if the two main diagnostic criteria in 
HCC (arterial hypervascularity and washes out in the early or delayed 
venous phase) are demonstrated on triphasic CT scan or MRI, the 
diagnosis could rely on a single imaging modality. If only one imag-
ing technique is diagnostic or if an atypical vascular pattern is found, 
patient should undergo biopsy. 

165



C  RSE

CIRSE
Annual Meeting and Postgraduate Course

compounds such as absolute ethanol (PEI) or hot saline, and ther-
mal ablation which is achieved by using heat (radiofrequency [RF] 
ablation, microwave ablation, laser ablation) or cold (cryoablation). 
[13] Familiarity with post-interventional MRI findings is crucial for 
the accurate interpretation of these examinations. RF ablation is the 
most widely used ablative technique used for treatment of primary 
and metastatic hepatic malignancies [12, 14, 15], but all techniques 
produce coagulation necrosis, and demonstrate similar imaging 
features on follow-up studies [14, 16]. The first imaging is usually 
obtained within the first week after treatment to detect complica-
tions and to utilize it as baseline examination. After RF-ablation, it 
is desirable that the necrotic area should exceed the tumor margins 
by approximately 1 cm and not less than 0.5 cm. The first week post-
ablation, there are variable changes in signal intensity of the necrot-
ic zone on T1 and T2WI and this appearance could conceal residu-
al tumor. Thus, it is essential to perform contrast-enhanced MRI to 
accurately depict potentially viable tumor. In the ablated area, it is 
possible to discern gas bubbles, as signal voids on all sequences, 
which is normal finding on the assumption of their disappearance 
within a few days. Around/adjacent the ablated zone, the appear-
ance of a wedge-shaped hepatic enhancement on the arterial phase 
of contrast enhanced images corresponds to an area of perfusion 
abnormality and is a transient finding which should disappear within 
the first month after the procedure. The presence of a thin rim of low 
signal intensity on T1WI and high on T2WI, which shows moderate 
enhancement on arterial phase of enhancement and is more intense 
on delayed phases, corresponds to inflammation reaction, presence 
of haemorrhage and granulation tissue. This rim should be less than 
1 mm thick and have regular margins and is expected to be seen up 
to 6 months post-ablation. If this rim appears thicker or with irregu-
larity, then it is due to residual or peripherally regrowing tumor. The 
center of the ablated area shows variable signal intensity on T1WI, 
depending on the stage of haemorrhage, while it shows high signal 
intensity on T2WI in the presence of liquefactive necrosis or low in 
case of coagulative necrosis and no enhancement on postcontrast 
images. 
On follow-up imaging after two months, the successfully treated 
area consists of haemorrhagic products and proteinaceous mate-
rial and appears hyperintense on T1WI and hypointense on T2WI 
without enhancement on post contrast imaging. The appearance of 
intense high signal on T2WI indicates presence of liquefactive necro-
sis or bilomas. In case of presence of residual tumor or regrowth, the 
T2WI shows only moderately high signal intensity. The probe track 
appears as a linear area of hypointensity on T1WI and T2WI which 
extends from the treated area to the liver surface and shows mild 
enhancement of the surrounding liver parenchyma due to inflam-
mation changes. The dimensions of the ablated tumor may remain 
unchanged, compared with immediate post-ablation examina-
tion, or could decrease within 6 to 12 months after the procedure. 
Shrinkage of the tumor could also induce retraction of liver capsule 
if it is located near the liver surface. The rhythm of shrinkage is slow-
er after RF ablation than after ethanol injection. 
The inflammation changes have regressed after 4 to 6 months from 
the procedure and the ablated area shows more homogenously 
hyperintense on T1WI and hypointense on T2WI facilitating the 
depiction of possible tumor regrowth. In such a case, the tumor 
appears as moderately hyperintense on T2WI and enhances on arte-
rial phase contrast images. The necrotic area may increase in size 
and this also comprises a finding of local recurrence. It happens on 
the periphery of the necrotic area and may appear with three differ-
ent patterns. The nodular type is recognised as a new mass on the 
periphery of the ablated area, the halo type shows protuberant rim 
surrounding the cavity and the gross-enlargement type appears 
as overall increase in the volume of the tumor. These findings are 
assessed in comparison with the previous studies. Follow-up exami-
nations are usually performed every three months for one year and 
every six months thereafter [17]. 

AASLD developed a set of guidelines aimed at providing a common 
framework for the design of clinical trials. These AASLD-JNCI guide-
lines included for the first time a formal modification of the assess-
ment of response based on the RECIST criteria and aimed to translate 
the concept of viable tumor posed by the previous guidelines in a 
more up-dated framework. These amendments are referred as mod-
ified RECIST assessment (mRECIST) for HCC. ofcourse, these new cri-
teria need now to pass the same examination as other methods used 
before. First, at one time point pathological correlation with tumor 
measurements will be required. Second, the effect of specific anti-
angiogenic agents changing the tumor inflow of blood might also 
have impact in the response assessment. Finally, regulatory agencies 
have to be persuaded that the mRECIST based on the AASLD-JNCI 
guidelines is the needed step forward to align the response rates 
induced by molecular drugs and hard end-points such as survival. 
Assessment of response with the mRECIST criteria are awaited to 
understand the importance in the change of response assessment 
with novel drugs currently tested in phase II and phase III studies. 
Hopefully, these criteria will be also adopted by the upcoming up-
dated EASL and AASLD guidelines for management in HCC. 

2804.3
What is the role of MR after treatment? 
N.L. Kelekis, M. Mademli;
2nd Department of Radiology, General University Hospital Attikon, 
Athens, Greece.

Learning Objectives
1. State-of-the-art MR technique after treatment  
2. Essential of dynamic MR  
3. To describe the value of diffusion weighted images 
In patients suffering from hepatic malignancies, hepatectomy is 
considered the gold standard therapeutic approach. For most 
of them, though, surgery is not an option, because of decreased 
hepatic function due to cirrhosis, advanced stage of disease at pre-
sentation, or tumor location [1]. Therefore, the application of mini-
mally invasive therapeutic procedures for primary and metastatic 
malignancies of the liver, mainly from colon cancer and neuroen-
docrine tumors, has become an alternative choice of increasing 
interest [2-4]. These locally applied therapies include tissue abla-
tion and embolization procedures. These treatments induce cellular 
necrosis and thus reduce tumor burden. The benefits of minimally 
invasive procedures over surgery is the possible reduction of mor-
bidity and mortality, the potential to stabilize disease progression 
in patients with HCC until liver transplantation and decrease dura-
tion of hospital stay [5, 6]. The assessment of tumor response after 
application of these local procedures has a major role in determin-
ing the therapeutic result and, thus, planning of further therapeutic 
decisions. The accepted and up to now used criteria for determin-
ing tumor response, that is the World Health Organization criteria 
and Response Evaluation Criteria in Solid Tumors (RECIST), rely on 
the percentage of decrease of tumors’ dimensions as indication of 
therapeutic result [7]. However, necrosis of tumor cells does not nec-
essarily result in immediate tumor size reduction and tumors do not 
shrink despite the absence of viable tumor [8, 9]. On this basis, the 
European Association for the Study of the Liver (EASL) agreed that 
estimating the reduction in viable tumor volume (recognized by 
non-enhanced areas by spiral CT) should be considered the optimal 
method for assessing local response to treatment in patients with 
HCC [10, 11]. Imaging with MRI, using conventional T1 and T2WI and 
dynamic contrast enhanced sequences, for the assessment of tumor 
response after minimally invasive therapies for liver malignancies, 
is considered one of the most accurate methods in early detection 
of residual or recurrent tumors so that further treatment can be 
planned [12]. 
Local ablation therapies include direct intratumoral injection of 
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cellular carcinoma. AJR Am J Roentgenol, 2000. 175(3): p. 699-704. 
10. Bruix, J., et al., Clinical management of hepatocellular carcinoma. 

Conclusions of the Barcelona-2000 EASL conference. European 
Association for the Study of the Liver. J Hepatol, 2001. 35(3):  
p. 421-30. 

11. Bruix, J. and M. Sherman, Management of hepatocellular carci-
noma. Hepatology, 2005. 42(5): p. 1208-36. 

12. Braga, L., U. Guller, and R.C. Semelka, Pre-, peri-, and posttreat-
ment imaging of liver lesions. Radiol Clin North Am, 2005. 43(5): 
p. 915-27, viii. 

13. Goldberg, S.N., et al., Image-guided tumor ablation: proposal for 
standardization of terms and reporting criteria. Radiology, 2003. 
228(2): p. 335-45. 

14. Smith, S. and A. Gillams, Imaging appearances following thermal 
ablation. Clin Radiol, 2008. 63(1): p. 1-11. 

15. Lencioni, R.A., et al., Small hepatocellular carcinoma in cirrhosis: 
randomized comparison of radio-frequency thermal ablation 
versus percutaneous ethanol injection. Radiology, 2003. 228(1): 
p. 235-40. 

16. 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(2): p. 323-31. 

17. Ozkavukcu, E., N. Haliloglu, and A. Erden, Post-treatment MRI 
findings of hepatocellular carcinoma. Diagn Interv Radiol, 2009. 
15(2): p. 111-20. 

18. Guan, Y.S., et al., Hepatocellular carcinoma treated with interven-
tional procedures: CT and MRI follow-up. World J Gastroenterol, 
2004. 10(24): p. 3543-8. 

19. Bartolozzi, C., et al., Treatment of hepatocellular carcinoma with 
percutaneous ethanol injection: evaluation with contrast-en-
hanced MR imaging. AJR Am J Roentgenol, 1994. 162(4): p. 827-31. 

20. Kubota, K., et al., Evaluation of hepatocellular carcinoma after 
treatment with transcatheter arterial chemoembolization: com-
parison of Lipiodol-CT, power Doppler sonography, and dynamic 
MRI. Abdom Imaging, 2001. 26(2): p. 184-90. 

21. Lim, H.S., et al., Imaging features of hepatocellular carcinoma 
after transcatheter arterial chemoembolization and radiofre-
quency ablation. AJR Am J Roentgenol, 2006. 187(4): p. W341-9. 

22. Chen, C.Y., et al., Early response of hepatocellular carcinoma to 
transcatheter arterial chemoembolization: choline levels and MR 
diffusion constants--initial experience. Radiology, 2006. 239(2):  
p. 448-56. 

23. Kamel, I.R., et al., The role of functional MR imaging in the assess-
ment of tumor response after chemoembolization in patients 
with hepatocellular carcinoma. J Vasc Interv Radiol, 2006. 17(3):  
p. 505-12. 

24. Yuan, Z., et al., Role of magnetic resonance diffusion-weighted 
imaging in evaluating response after chemoembolization of 
hepatocellular carcinoma. Eur J Radiol, 2009. 

25. Cui, Y., et al., Apparent diffusion coefficient: potential imaging 
biomarker for prediction and early detection of response to che-
motherapy in hepatic metastases. Radiology, 2008. 248(3):  
p. 894-900. 

26. Deng, J., et al., Diffusion-weighted MR imaging for determination 
of hepatocellular carcinoma response to yttrium-90 radioembo-
lization. J Vasc Interv Radiol, 2006. 17(7): p. 1195-200. 

Other treatment options for patients with unresectable HCCs are 
transarterial chemoembolization (TACE) or transarterial radioem-
bolization (using yttrium-90 microspheres). After embolization, the 
necrotised area shows moderately iso- or hypointense signal on 
T2WI. Depiction of hyperintense areas T2WI could correspond to 
inflammatory infiltrations, liquefactive necrosis or haemorrhage but 
could also represent focus of residual tumor. Necrotic tissue should 
not enhance on post-contrast images and therefore any enhanc-
ing portions within the embolized area are considered to be viable 
tumor. Namely, residual tumors on the arterial phase show rapid 
enhancement and wash out on late phases. But, pathologically it is 
noted that both viable tumor and inflammatory changes could have 
this appearance [18]. So, the disadvantage of contrast-enhanced MRI 
is its incapability to differentiate viable tumor cells from immature 
granulation tissue [6, 19-21]. 
Functional imaging, including diffusion MR imaging and apparent 
diffusion coefficient (ADC) mapping, provide information about 
molecular water distribution and diffusion through the cellular 
membranes within a tumor, and therefore indicate the degree of 
tumor cells viability. It has been reported that hepatocellular carci-
noma had a significant increase in ADC mapping after transcatheter 
arterial chemoembolization [22] and that mean tumor ADC signifi-
cantly increased after TACE, whereas the ADC remained unchanged 
in nontumorous liver, spleen, and muscle [23, 24]. Also, the ability 
of ADC to predict therapy outcome has been shown in many clini-
cal studies. Several authors have reported that tumors with low pre-
treatment ADC values show a better response to various therapies 
than those with high ADC [24, 25]. As for patients with HCC treated 
with Yttrim-90 radioembolization, it has been shown that changes 
in water diffusion measured with tumor ADC values was statistically 
significant in tumors responding to therapy in contrast to conven-
tional T1WI and T2WI [26]. 
In conclusion, MRI plays an important role in the follow-up of 
patients after locally applied therapeutic procedures for hepatic 
neoplasms. DW-MR imaging is a promising technique for the non-
invasive assessment of tumor response to chemoembolization and 
prediction of tumor response, but further studies are necessary for 
improving image quality and thus increasing the accuracy of the 
technique. 
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when compared with CT or MRI [5]. 
These results have raised high expectations, but there are some rel-
evant limitations of this technique. Most importantly not all tumors 
show FDG uptake, e.g. only about 60% of untreated hepatocellular 
carcinomas take up FDG. In addition, FDG is an unspecific tracer. 
Consequently, post-interventional tissue regeneration as a cause 
of increased glucose metabolism limits PET and PET/CT in the early 
post-interventional phase. In these patients, a homogeneous trac-
er distribution surrounding the area of necrosis is often seen after 
thermal ablation. This is a relevant drawback, as early detection of 
residual tumor is of particular importance. The development of tis-
sue regeneration takes several days and immediate post-interven-
tional PET imaging may therefore overcome this limitation. The pres-
ence of PET negative tumors presents another limitation, where no 
additional diagnostic use is obtained when compared with CT alone. 
Obesity and neo-adjuvant chemotherapy are also known to nega-
tively affect the accuracy of PET for detecting colorectal liver metas-
tases. Currently available PET systems provide a spatial resolution 
of only 4–6 mm. Moreover, the liver moves because of respiratory 
motion. Therefore, small areas of residual tumor may not be detect-
ed by PET. There are data reporting a dramatic drop in sensitivity of 
PET for detecting lesions of less than 1 cm. 
PET/CT is currently under investigation for post-interventional 
imaging. It is not yet considered a routine procedure after local 
tumor ablation, but it is recommended in well selected patients. 
Considering the promising early results as well as the ongoing tech-
nical advances, PET/CT will play a major role in post-interventional 
tumor imaging. 
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2804.4
What is the role of PET and PET-CT after treatment?
A.H. Mahnken, P. Isfort;
Diagnostic Radiology, RWTH-Aachen University, Aachen, Germany.

Learning Objectives
1. To learn about PET positive and PET negative liver tumors 
2. To discuss the optimal timing of PET in relation to therapy 
3. To discuss the value of SUV measurements
Interventional Oncology (IO) is the most rapidly growing field of 
interventional radiology. Only a decade ago, IO was limited to tran-
sarterial (chemo-)embolization and percutaneous ethanol injection. 
With introduction of percutaneous ablation techniques like radiofre-
quency ablation (RFA), local therapy of hepatic malignancies became 
a viable alternative to surgery. RFA is widely used for the treatment 
of primary and secondary malignancies of the liver and the lung. 
Short and mid-term results are encouraging, but there are a rele-
vant number of residual and recurrent tumors. Unlike in open sur-
gery, there is no specimen for pathology. Thus, interventional treat-
ment success is strongly dependent on imaging to ensure complete 
tumor destruction. Waiting until residual or recurrent tumor growth 
becomes manifest is not an acceptable option and much effort has 
been spent on the identification of the optimal imaging technique 
for post-interventional identification of vital tumor tissue. 
Contrast enhanced (ce) computed tomography (CT), magnetic reso-
nance imaging (MRI), 18-FDG-positron emission tomography (PET) 
and PET/CT are currently used for pre-interventional patient selec-
tion and post-interventional assessment of treatment success. In a 
meta-analysis on the diagnostic sensitivity for detecting colo-rectal 
liver metastases, PET performed best. On a per patient basis, the sen-
sitivity estimates for spiral CT, 1.5T MRI, and PET were 64.7, 75.8, and 
94.6%, respectively [1]. Moreover, several studies indicated that PET/
CT is superior to the standard staging with ce-CT alone or PET alone, 
resulting in a rapid replacement of PET by PET/CT. Consequently, this 
technique appears to be a good candidate for optimizing post-inter-
ventional lesion detection. 
In post-interventional CT and MRI, which both utilize morphology 
and perfusion as surrogates for assessing vital tumor, there are sev-
eral problems limiting early lesion detection. One of these prob-
lems is a typical rim-like increase of contrast enhancement after 
percutaneous ablation. In embolization techniques, the presence 
of radiopaque embolic agents or necrotic tumor remnants limits a 
detailed post-interventional assessment of the treated lesions with 
ce-CT or MRI. PET uses metabolic information for detecting vital 
tumor, providing a different access to lesion detection and charac-
terization. Assessment of standard uptake values (SUV) even permits 
a quantitative approach towards treatment response. The low radia-
tion dose non-contrast CT component of PET/CT provides the data 
needed for attenuation correction for PET. It also offers structural 
information that is used to assign a localized increased metabolic 
activity to anatomical structures. An additional ce-CT not only pro-
vides a more exact spatial localization of a metabolic active lesion 
in the body, but also improves specificity and sensitivity for lesion 
detection. Thus, PET/CT is a more accurate test than either of its indi-
vidual components. 
In post-interventional imaging after hepatic RFA, the overall pro-
cedure based sensitivity for detection of residual tumor has been 
reported to be about 65% for PET and PET/CT, but only 44% for CT 
alone [2]. When comparing PET, PET/CT and MRI sensitivities for 
post-interventional tumor detection were 76% for PET alone, 83% 
for PET/CT and 75% for MRI, respectively [3]. A positive PET after 
RFA provides a positive predictive value of 80% for the detection of 
local tumor recurrence. PET/CT has also been reported to detect RFA 
treatment failure as well as local relapse earlier than ce-CT [4]. The 
same is true for selective internal radionuclide therapy (SIRT), with 
PET providing a more reliable assessment of treatment response 
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1201.1
Maximum diameter measurements of aortic aneurysms after 
endovascular aneurysm repair: sufficient for follow-up?
S. Baumueller1, T.D.L. Nguyen1, R.P. Goetti1, T. Pfammatter1, M. 
Lachat2, T. Frauenfelder1;
1Department of Diagnostic Radiology, University Hospital Zurich, 
Zurich, Switzerland, 2Clinic for Cardiovascular Surgery, University 
Hospital Zurich, Zurich, Switzerland.

Purpose: To assess the accuracy of maximum diameter measure-
ments of aortic aneurysms after endovascular aneurysm repair 
(EVAR) on axial CT images in comparison to maximum diameter 
measurements perpendicular to the centreline for follow-up using 
three-dimensional (3D) volume measurements as the standard of 
reference. 
Materials and Methods: Forty-nine consecutive patients (73±7.5 
years, range 51-88 years) who underwent EVAR of an infrarenal aor-
tic aneurysm were retrospectively included. Two blinded readers 
twice independently measured the maximum aneurysm diameter 
on axial CT images performed at discharge, 1 and 2 years after inter-
vention. In addition, the maximum diameter perpendicular to the 
intravascular centerline was automatically measured. The volumes 
of the aortic aneurysms were calculated using dedicated semi-auto-
mated 3D segmentation software (3 surgery, 3 mensio, Netherland). 
Intra- and inter-observer agreements were calculated using restrict-
ed maximum likelihood estimation in a random effect analysis of 
variance. The two uni-dimensional measurement methods were cor-
related to the standard of reference using Pearson correlation. 
P-values were calculated using one-way analysis of variance. 
Results: Intra- and inter-observer agreements for maximum aneu-
rysm diameter measurements were excellent (r=.98 and r=.96, 
respectively). There was an excellent correlation between maximum 
aneurysm diameters measured on axial CT images and 3D volume 
measurements (r=.93, p<.001) as well as between maximum diame-
ter measurements perpendicular to the centreline and 3D volume 
measurements (r=.93, p<.001).
Conclusion: Measurements of maximum aneurysm diameters on 
axial CT images are an accurate and robust method for follow-up 
after EVAR and can be used in daily routine.

1201.2
Dynamic CT angiography: role in the evaluation of popliteal 
artery Entrapment syndrome
G. Anil1, K.H. Tay2, R. Lo2, M. Taneja2, T. Teo2, F.G. Irani2, B.S. Tan2;
1Department of Radiology, Changi General Hospital, Singapore, 
Singapore, 2Department of Radiology, Singapore General Hospital, 
Singapore, Singapore.

Purpose: Popliteal artery entrapment syndrome (PAES) is the sec-
ond most common cause of treatable lower limb claudication in 
young adults. This study reviews our experience with dynamic CT 
angiography (CTA) as an imaging modality in the evaluation of PAES.
Materials and Methods: In a retrospective evaluation of dynamic 
CTA performed in 27 patients, between April 2002 to July 2009, we 
found imaging evidence of PAES in nine patients (15 limbs). They 
were assigned to various subtypes of PAES and evaluated for poten-
tial complications. Surgical correlation was available in eight 
patients. 
Results: CTA showed the detailed anatomy of the region that was 
adequate in determining the cause of entrapment. There was 
popliteal artery occlusion in four limbs, stenosis at rest that accentu-

ated on stress imaging in two limbs and patent popliteal artery with 
marked stenosis on stress imaging in nine limbs. The CTA and surgi-
cal characterisation and classification of PAES matched in all the 
patients, except for misinterpretation of compressing fibrous bands 
as accessory muscle in three limbs. Antero-posterior compression of 
the popliteal artery in anatomical PAES as compared with side-to-
side compression in the functional variety was a unique observation 
that we encountered during this study.
Conclusion: Dynamic CT angiography is a robust tool in the  diag-
nosis and evaluation of popliteal artery entrapment syndrome with 
the potential to be exploited as a cost-effective and comprehensive 
‘one-stop-shop’ kind of imaging modality. It provides the clinically 
relevant information essential for surgical decision-making. 

1201.3
Dynamic cine CT-angiography (CTA) of the proximal aneurysm 
neck: conformational changes during the cardiac cycle with 
possible consequences for endograft selection and sizing
R. Iezzi1, C. Di Stasi1, F. Pirro1, R. Dattesi1, F. Snider2, L. Bonomo1;
1Department of Bioimaging and Radiological Sciences, “A. Gemelli” 
Hospital - Catholic University, Rome, Italy, 2Department of Vascular 
Surgery, “A. Gemelli” Hospital - Catholic University, Rome, Italy.

Purpose: To assess the clinical value and potential impact in the 
endograft treatment of the dynamic cine CT-angiography of the 
proximal neck. 
Materials and Methods: Electrocardiographically-gated-CTA data-
sets were acquired utilizing a 64-slice CT-scanner on 40 pre-operative 
AAA patients. Pulsatility measurements were taken at 3 clinically rel-
evant levels within the aneurysm neck: a) 2-cm above the highest 
renal artery, b) at the level of renal arteries, c) 1-cm below the lowest 
renal artery. Manual CTA measurements were performed on axial 
images by three independent readers. Aortic area and diameter 
changes were determined. One vascular surgeon and one interven-
tional radiologist selected on standard static axial images the size of 
the potential infrarenal stent-graft main body to implant. The size of 
the stent-graft main body diameter selected was compared to the 
dynamic measurements obtained. 
Results: Significant aortic pulsatility exists within the aneurysm 
neck during the cardiac cycle. Proximal neck diameter significantly 
increased during the cardiac cycle with a maximum increase of up to 
11.2%; in detail, when compared with dynamic measurements, the 
oversizing performed in the selection of stent-graft main body was 
inadequate in about 25% of patients. Furthermore, two different 
proximal neck dynamic patterns were identified: aortic aneurysm 
with higher suprarenal or infrarenal pulsatility. 
Conclusion: Static CT imaging may not adequately size the stent-
graft main body diameter due to aortic pulsatility, resulting in poten-
tial endograft undersizing or excessive oversizing with consequently 
potential poor patient outcomes. Dynamic CT imaging may also 
allow a correct selection of stent-graft in terms of fixation based on 
the aortic pulsatility pattern. 

1201.4
Comparison of the quality of lower limb magnetic resonance 
angiography performed with different paramagnetic contrast 
agents in relation to body mass index and ejection fraction
L. Hrdina, M. Köcher, M. Černá, D. Horak, M. Herman, J. Kozak;
Department of Radiology, University Hospital, Olomouc, Czech 
Republic.

Purpose: To compare the quality of the first pass magnetic reso-
nance angiography (MRA) performed with different paramagnetic 
contrast agents and to evaluate the effect of body mass index (BMI) 
and ejection fraction (EF) on quality of MRA.
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Materials and Methods: One hundred and twenty patients with 
age of 43 to 86 years, mean 65 years were subjected to MRA with dif-
ferent paramagnetic contrast agents (Gadovist, Multihance, Vasovist) 
with random selection of contrast agent within the group. BMI of the 
patients was counted. EF was calculated in accordance with cine-
matic examination of the heart in short axis before the MRA. 
Objective evaluation of the quality of MRA was assessed using 
abdominal fat-to-aortal enhancement signals ratio comparison, then 
this ratio data were correlated with BMI and EF. Subjective evalua-
tion of the quality of MRA was assessed by 5 blinded evaluators. 
Correlation analysis, Anova test and analysis of variance were used 
for statistical assessment.
Results: There was no statistical difference in abdominal fat-to-aor-
tal enhancement signals ratio between all contrast agent groups. 
There was a mesoscale correlation between BMI and fat-to-aortal 
ratio data and no correlation between EF and fat-to-aortal ratio data 
in all contrast agent groups. In subjective evaluation, there was no 
statistical difference of quality of MRA between all contrast agent 
groups. 
Conclusion: Subjectively, there was no statistical significant differ-
ence in the quality of MRA. Irrespective of type of contrast lower BMI 
patients had higher signal enhancement and better quality of MRA 
but EF did not have any effect in different contrast agent groups. 

1201.5
Utility of time-resolved contrast enhanced magnetic 
resonance angiography in evaluation of peripheral vascular 
malformations
A. Moktassi, J. Jaskolka, R. Menezes, R. Bleakney;
Medical Imaging, University of Toronto, Toronto, ON, Canada.

Purpose: To assess the impact of adding time-resolved, contrast-
enhanced MR angiography (trMRA) to routine anatomic MR imaging 
in the imaging assessment of peripheral vascular malformations.
Materials and Methods: Between March 2008 and September 
2009, 50 consecutive patients referred for assessment of peripheral 
vascular malformations underwent conventional anatomic MRI and 
trMRA. All MR imaging studies were retrospectively reviewed inde-
pendently by 2 fellowship-trained musculoskeletal radiologists on 
two occasions - once without trMRA and once with trMRA. Readers 
were blinded to clinical information and other imaging studies. At 
MR imaging review, lesions were categorized as either low flow or 
high flow. Diagnostic performance of MR imaging for differentiating 
low-flow from high-flow vascular malformations was determined 
with and without trMRA. The reference standard was a consensus 
opinion of two experts based on all available imaging studies, clini-
cal notes, treatment information and pathology reports. Inter-
observer agreement was evaluated with Kappa statistics. 
Results: Sensitivity, specificity, and accuracy of conventional MRI in 
differentiating low-flow from high flow lesions were 53, 80, and 72%. 
With the addition of trMRA, sensitivity, specificity and accuracy 
increased to 80% (p=0.245), 97% (p=0.06), and 92% (p=.019), respec-
tively. MRI without MR angiography showed fair inter-observer 
agreement (K=0.333). Addition of trMRA resulted in increased con-
cordance, with kappa showing substantial agreement (K=0.802). 
Conclusion: Time-resolved MR angiography appears to be valuable 
for the assessment of peripheral vascular malformations. Time-
resolved MR angiography results in improved inter-observer agree-
ment as well as increased accuracy in the characterization of periph-
eral vascular malformations.

1201.6
Evaluation of patients with AAA prior to endovascular 
repair (stentgraft planning): high-resolution MRI with 
blood pool contrast agent Gadofosveset (Vasovist®) versus 
CT-angiography
F. Wolf1, D. Beitzke2, C. Plank2, M.A. Funovics2, M. Schoder2, J. 
Lammer2, D. Berzaczy2, M. Popovic2, R.E. Schernthaner2, W. Matzek2, 
M.O. Philipp2, G. Edelhauser2, C.M. Loewe2;
1Department of Radiology, Medical University of Vienna, Vienna, 
Austria, 2Department of Radiology / Division of Cardiovascular 
and Interventional Radiology, Medical University Vienna, Vienna, 
Austria.

Purpose: To compare contrast enhanced high-resolution MR- 
angiography (MRA) with the gold standard CT-angiography (CTA) in 
the evaluation of patients with abdominal aortic aneurysms (AAA) 
prior to endovascular aortic aneurysm repair (EVAR).
Materials and Methods: 20 male patients (mean age 68.5 years) 
were prospectively included in this study. A standard CTA was per-
formed prior to EVAR for stentgraft planning and selection. 
Additionally, first-pass and steady-state high-resolution MRA 
(Siemens Avanto 1.5T, body coil) after a delay of 10 minutes was 
done in all patients using the blood-pool contrast agent 
Gadofosveset trisodium (Vasovist®, Bayer Schering, Germany). MIP- 
and multiplanar reconstructions were generated from the CT- and 
steady-state MR-datasets. Diameter- and length-parameters for 
stentgraft evaluation were measured according to standardized 
methodology on CT- and MR-images by two blinded, experienced 
interventional radiologists. According to the CT- and MR- 
measurements, a stentgraft was virtually ordered for each patient 
and results were compared. Mean absolute differences between CT- 
and MR-measurements were assessed. 
Results: All CT- and MR-examinations were performed without com-
plications. Diameter-measurements showed no significant differ-
ences, length-measurements showed minimal yet significant differ-
ences (p<0.05) between the two imaging modalities. These differ-
ences did not affect stentgraft selection. There was a 100% agree-
ment between CT- and MR-based stentgraft selections for each 
patient. 
Conclusion: High-resolution MRA using a blood pool contrast agent 
seems to be a safe and robust alternative in evaluating patients with 
AAA prior to EVAR. MRA EVAR-planning can be performed in equal 
quality compared to CTA without the disadvantage of ionizing radia-
tion and the potential risk of iodine-nephrotoxicity. 
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Free Paper Session
Oncologic interventions 1: DC bead embolization 

1202.1
Management of diffuse hepatocellular cancer (≥ 10 lesions) 
with doxorubicin-loaded DC bead is a safe and effective 
treatment option
R.C. Martin1, I. Kralj2, A. Valdata1, J. Urbano3, J. Palmero4, D. Pérez 
Enguix5, R. Monaco6, C. Tatum1;
1Surgery, Division of Surgical Oncology, University of Louisville, 
Louisville, KY, United States of America, 2Klinik für Radiologie, Ev. 
Diakonissen Krankenhaus Karlsruhe-Rüppurr, Karlsruhe, Germany, 
3Interventional Radiology, Fundación Jiménez Díaz, Madrid, Spain, 
4Radiology, Hospital Clínico Universitario de Valencia, Valencia, 
Spain, 5Radiology, La Fe Universitary Hospital, Valencia, Spain, 
6Radiology, Hospital Italiano, Universidad Buenos Aires, Buenos 
Aires, Argentina.

Purpose: Diffuse HCC have been considered a relative contraindica-
tion for TACE based on the extent of disease and belief that no clini-
cal benefit can be achieved. Thus the aim of this study was to assess 
the safety and efficacy of the drug eluting bead loaded with doxoru-
bicin (DEBDOX) in the treatment of diffuse HCC.
Materials and Methods: Analysis of a 503 patient prospective 
open-label, multi-center, multi-national DC bead registry database 
from 6/2007 to 2/2010 identified 160 patients treated for HCC with 
DEBDOX of which 40 were treated with diffuse HCC (≥ 10 lesions). A 
3:1 case-matched analysis comparing combined diffuse HCC to 120 
patients non-diffuse HCC, all treated with DC bead, matched pre-
therapy characteristics. Primary endpoints were safety, response, 
and overall survival. 
Results: 40 patients with diffuse HCC underwent 73 treatments vs 
120 non-diffuse HCC underwent 237 treatments. Diffuse HCC 
patients underwent median of 1 treatment (range 1-7) with sum 
total doxorubicin (median 100 mg, range 75-150) compared to medi-
an of 1 (range 1-8) in the non-diffuse group with sum total doxorubi-
cin (median 75 mg, range 37.5-300). In the diffuse group, 13 patients 
sustained 15 complications with a median grade 2 (1-5), compared 
to 31 patients sustaining 62 complications with a median grade 2 
(range 1-5; p=0.2). After a median follow up of 12 months, the diffuse 
group response rate was 58% and median overall survival was 7.6 
months, compared to 57% and 15 months in the non-diffuse group 
(p=0.08). 
Conclusion: Diffuse HCC represents a more advanced stage of dis-
ease; however, DEBDOX treatment is safe and effective when com-
pared to historical controls and current best systemic therapy. 
Disclosure: R Martin Consultant for Biocompatibles

1202.2
Prospective, phase II study of chemoembolization with drug-
eluting beads for hepatic neuroendocrine metastases: interim 
analysis
D. Reyes1, I. Kamel1, K. Hong2, C. Georgiades1, N. Bhagat1, C. 
Frangakis1, L. Diaz1, J.-F.H. Geschwind1;
1Radiology/Interventional Radiology, The Johns Hopkins University, 
Baltimore, MD, United States of America, 2Radiology, Johns Hopkins 
Hospital, Baltimore, MD, United States of America.

Purpose: To evaluate safety and efficacy of transarterial chemo-
embolization (TACE) with doxorubicin eluting beads (DEBs) in 30 
patients with hepatic neuroendocrine metastases (NET) in a pro-
spective, phase II study. Herein, we report analysis of initial 10 
patients. 
Materials and Methods: Patients who met inclusion criteria (Child-

Pugh: A-B, ECOG: 0-1, treatment naïve) underwent up to 4 DEB-TACE 
sessions (100-300micron beads loaded with up to 100mg of doxoru-
bicin). Statistical plan included interim analysis of initial 10 patients 
to assess therapeutic efficacy (defined as objective response ≥ 50%). 
Tumor response assessed by MR imaging 1 month after treatment 
using contrast-enhancement (EASL) and size (RECIST). Safety 
assessed by NCI Common Terminology Criteria. 
Results: DEB-TACE successfully performed in10 patients (22 targeted 
lesions). Characteristics included mean age 65 yrs; ECOG 0/1 (6/4); 
carcinoid syndrome (n=2); tumor burden range (4-75%), and mean 
targeted tumor size 4.8 cm (range 1.2-10.2). One month follow-up 
(n=9), grade 3 toxicities were hyperglycemia (n=3), abdominal pain 
(n=3), fatigue (n=1), and elevated ALT (n=1). Bilomas (grade 2 (n=4) 
and grade 3 (n=1) constituted the other toxicities and occurred in 
small lesions or diffuse disease with low tumor burden, and single 
lesions ≥ 5 cm. MR imaging at 1 month-follow-up showed treated 
lesions had a mean decrease in size of 7% (p=0.03). Using RECIST, 
partial response achieved in 1 patient (11%) and 8 patients (89%) had 
stable disease. Treated tumors demonstrated mean decrease in con-
trast-enhancement of 59% (p<0.0001). By EASL criteria, 7 patients 
(78%) had objective tumor response and 2 (12%) had stable disease. 
Conclusion: Interim analysis shows therapeutic efficacy of DEB-
TACE in NET. Early recommendation suggests DEB-TACE may be best 
suited for NET patients with multinodular disease or diffuse disease 
with large tumor burden.

1202.3
Precision V randomized trial: liver, gastrointestinal and cardiac 
toxicity in intermediate hepatocellular carcinoma (HCC) 
treated with PRECISION TACE with drug-eluting beads
T.J. Vogl1, C. Lee1, R. Lencioni2, K. Malagari3, F. Pilleul4, A. Denys5, A.F. 
Watkinson6, J. Lammer7;
1Institut für Diagnostische und Interventionelle Radiologie, 
Klinikum der Johann Wolfgang Goethe-Universität, Frankfurt, 
Germany, 2Department of Diagnostic and Interventional Radiology, 
University of Pisa, Pisa, Italy, 32nd Dept. of Radiology, University 
of Athens Medical School, Athens, Greece, 4Imagerie Digestive - 
Urgences, Hopital Edouard Herriot, Lyon, France, 5Radiology and 
Interventional Radiology, CHUV, Lausanne, Switzerland, 6X-ray 
Department, Royal Devon and Exeter Hospital, Exeter, United 
Kingdom, 7Department of Cardiovascular and Interventional 
Radiology, University Hospital Vienna, Vienna, Austria.

Purpose: To evaluate the toxicity with focus on hepatic, gastro-intesti-
nal and cardiac parameters following PRECISION TACE with DC Bead™ 
versus conventional transarterial chemoembolization (cTACE) in the 
treatment of intermediate-stage hepatocellular carcinoma (HCC). 
Materials and Methods: This prospective, randomized, multicentre 
study was conducted under best practice trial management and 
authorized by local institutional review boards. Informed consent 
was obtained. 212 patients (185 men/27 women; mean: 67 years) 
were randomized to be treated with DC Beads™ or cTACE. The major-
ity of both groups presented in a more advanced stage. Safety was 
measured by rate of adverse events (South West Oncology Group 
criteria) and changes in laboratory parameters. Cardiotoxicity was 
assessed by means of left ventricular ejection fraction (LVEF) in MRI 
or echocardiography. Results of the two groups were compared 
using the chi-square test and Student`s t-test. 
Results: Mean maximum alanine transaminase increase in the DC 
Bead group was 50% in the cTACE group (p<0.001) and 59% for 
aspartate transaminase (p<0.001). For bilirubin, mean increase was 
5.30±15.13 vs 13.53±73.89 μmol/L. Concerning gastrointestinal disor-
ders, 120 adverse events (AEs) occurred in 57/93 (61.3%) patients in 
the DC bead group vs 114 in 49/108 (45.4%) in cTACE. Concerning 
hepatobiliary disorders serious AEs occurred in 8/93 (8.6%) vs 11/108 
(10.2%) patients. LVEF showed an increase in the DC bead group by 
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+2.7±10.1 percentage points and a small decrease by -1.5±7.6 in the 
cTACE group, p=0.018. 
Conclusion: PRECISION TACE is safe, even in more advanced HCC 
patients. Serious liver and cardiac toxicity were significantly lower in 
the DC bead group. 

1202.4
Safety profile of sequential small caliber drug eluting bead 
chemoembolization (DEB-TACE): results in 237 HCC patients
M. Angelopoulos1, K. Malagari2, M. Pomoni1, T. Spyridopoulos1, 
H. Moschouris1, L. Thanos1, E. Emmanouil1, A. Simopoulos1, P. 
Papandoniou1, A. Pomoni1, N. Dayandas1, A.D. Kelekis1, R. Golfieri3, 
D.A. Kelekis1;
1Imaging Research Unit, University of Athens, Athens, Greece, 22nd 
Dept. of Radiology, University of Athens Medical School, Athens, 
Greece, 3Azienda Ospedaliero-universitaria Di Bologna - Policlinico 
S. Orsola-Malpighi, Unità Operativa Radiologia Albertoni, Bologna, 
Italy.

Purpose: To record complications of DEB-TACE performed with DC 
Bead of diameters 100-300 and 300-500 μm loaded with doxorubicin. 
Materials and Methods: Included are 237 patients treated with 
sequential DEB-TACE (3 sessions/6 month f-u). National Cancer 
Institute Common Terminology Criteria for Adverse Events (version 
3.0) were used to categorize complications. 
Results: Results are reported on intention to treat. There were no 
periprocedural deaths. Thirty day mortality was 1.26% with same 
overall grade 5 complications, notably one periprocedural sepsis 
and 2 liver abscesses. One liver abscess was treated conservatively 
(considered Grade 2 complication). Grade 4 complications resulted 
in 1.68% (4/237) (irreversible liver failure that led to the discontinua-
tion of TACE). Grade 2 liver function deterioration developed in 10 
pts (4.2%) that led to protocol abortion in 1.68%. Cholocystitis was 
documented with ultrasound in 2.95 to 5.06% across the three ses-
sions (all grade 2 complications). Pleural effusion was observed in 2.1 
to 2.95% across treatments (only one was a grade 3 complication 
requiring drainage; 0.42%). There was 1 patient who developed lab-
oratory pancreatitis (0.42%) and 1 limited GI bleeding not related to 
varices (0.42%). Overall Post Embolization Syndrome (PES) classified 
as grade 1 or 2 complication was observed in 60.75 to 85.65% across 
treatments – the lower rates achieved after routine preventive 
administration of non-steroidal analgesics for 5 days post treatment. 
Conclusion: This study shows that: 1) DEB TACE is safe with fewer 
complications compared to reported rates of conventional TACE, 
and 2) small calibres are safe and do not result in increased compli-
cation rates. 

1202.5
Optimal technique of doxorubicin DC bead in hepatocellular 
cancer: small bead vs. large bead, one vial vs. two vials, 
complete stasis vs. partial stasis
R.C. Martin1, J. Irurzun2, J. Munchart2, I. Trofimov3, A. Scupchenko4, L. 
Rustein5, G. Narayanan6;
1Surgery, Division of Surgical Oncology, University of Louisville, 
Louisville, KY, United States of America, 2Radiología, Hospital 
General Universitario Alicante, Alicante, Spain, 3Radiology, 
Oncological Center, Moscow, Russian Federation, 4Radiology, 
Regional Oncological Dispanser, Samara, Samara, Russian 
Federation, 5Radiology and Transplantation, University of Maine, 
Portland, OR, United States of America, 6Interventional Radiology, 
University of Miami, Miami, FL, United States of America.

Purpose: Drug eluting bead loaded with Doxorubicin (DEBDOX) has 
recently demonstrated to have an improved safety profile and effi-
cacy when compared to TACE. However optimal safety and efficacy 

still remain through the use of various bead sizes, doxorubicin doses, 
and the degree of stasis following bead infusion. Thus the aim of this 
study was to assess the optimal safety and efficacy of DEBDOX in the 
treatment of HCC. 
Materials and Methods: Analysis of a 503 patient prospective 
open-label, multi-center, multi-national DC bead registry database 
from 6/2007 to 2/2010 identified 205 patients treated for HCC with 
DEBDOX. Primary endpoints were to compare safety, tolerance, 
response rates, and overall survival based on bead size (100–300 u, 
300–500 u, 500–700 u, and 700–900 u), number of vials, doxorubicin 
dose, and degree of stasis.
Results: In this evaluation 205 patients underwent 325 treatments. 
The use of all four bead sizes was similar based on Child class and 
Okuda stage, with a significantly higher use of 100–300 u (50%) in 
patients with portal vein thrombus (p=0.05). Significant difference 
was seen in the number of median treatments (2 vs. 1 vs. 1 vs. 1), 
median doxorubicin dose (75 mg vs. 150 mg vs. 100 mg vs. 75 mg), 
lobar infusion (64% vs. 39% vs. 42% vs. 25%), and degree of complete 
stasis (35% vs. 40% vs. 61% vs. 63%). Large beads (500–700 and 700–
900) had a greater adverse event rate when compared to 100–300 
(28% vs. 16%; p=0.02). There was a similar median overall survival 
(11.3 vs. 14.8 vs. 16.6 vs. 15.3 months).
Conclusion: Based on disease distribution bead size and dose may 
vary. The smallest bead size offers the ability for repeat treatment, 
larger cumulative dose delivery, less degree of complete stasis and 
fewer adverse events. 
Disclosure: R Martin: consultant for Biocompatibles

1202.6
Comparison of survival outcome in patients with unresectable 
hepatocellular carcinoma treated with triple drug TACE and 
doxorubicin-loaded LC-beads
A.S. Gomes1, C.D. Britten2, R.S. Finn2, S. Sadeghi3, H. Jarmakani4, P.A. 
Monteleone4, J.W. Sayre5, M.J. Tong3, R.W. Busuttil6;
1Radiology, UCLA Medical Center, David Geffen School of Medicine, 
Los Angeles, CA, United States of America, 2Hematology-Oncology, 
UCLA Medical Center, Los Angeles, CA, United States of America, 
3Hematology-Oncology, UCLA Medical Center, Santa Monica, CA, 
United States of America, 4Radiology, UCLA Medical Center, Los 
Angeles, CA, United States of America, 5Public Health & Radiology 
Biostatistics, UCLA Medical Center, Los Angeles, CA, United States of 
America, 6Surgery and Chairman’s office, UCLA Medical Center, Los 
Angeles, United States of America.

Purpose: The purpose of this study is to describe survival outcome in 
patients with unresectable HCC treated with two different treatment 
regimens. 
Materials and Methods: One group (N=113) was treated with 
Doxorubicin loaded LC beads and their survival outcome compared 
to a second group (N=124) of historical controls treated with triple 
drug therapy using doxorubicin-ethiodol, cisplatin and mitomycin 
and particulate embolic (Avitene or Embospheres). The patients rep-
resent a single center experience from 1994-2009 with implementa-
tion of a single drug regimen with doxorubicin loaded LC beads in 
2005. The patient selection criteria for TACE were uniform over this 
period. All patients were followed for a minimum of 12 months in 
the LC Bead group and for a minimum of 48 months in the triple 
drug group. Kaplan-Meier estimated survival curves were used with 
the log rank (Mantel Cox) test for differences. 
Results: In the triple drug TACE group mean and survival at 60 
months was 22.17 ± 2.07mos (SE) and median survival 15.75 mos ± 
4.11mos. In the single drug doxorubicin loaded LC Beads group, 
mean survival was 21.6 mos + 1.41 mos. and median survival 19.8 
mos. + 2.41 mos. There was no significant difference in survival 
between the two groups at 60 months follow-up. Complications 
occurred in 12.9% of the triple drug group and in 7.6% of the doxoru-
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bicin LC-Bead group. 30-day mortality was 2.4% in the triple drug 
group and 1.8% in the LC Bead group. 
Conclusion: In this interim analysis there is no significant difference 
in survival in patients with unresectable HCC treated with Triple 
Drug TACE as compared to treatment with single drug Doxorubicin 
loaded LC beads. 

Free Paper Session
PVD 1: peripheral arterial stents and stent-grafts

1203.1
Viabahn and Hemobahn stentgrafts in popliteal artery 
aneurysms endovascular treatment as first line option in 
selected cases: ten years personal experience
G. Boselli
Vascular Surgical Unit, ASMN Reggio Emilia Public Hospital, Reggio 
Emilia, Italy.

Purpose: Popliteal aneurysms account for 70% of peripheral ones. 
They have been well described as “sinister harbinger of sudden 
catastrophe”. On the other hand, knee joint represents a challenge 
for stentgraft performances. We retrospectively analyze our mid-
term results of PAA’s consecutive selected series. 
Materials and Methods: Between January 2000 and December 
2009, we have evaluated 109 patients with PAAs and 49 aneurysms 
in 41 patients were suitable for stentgrafting. Our indications: age, 
vein lack, poor general conditions, favourable anatomy, preferences. 
Male was the majority; mean age was 78 years. Morphological fea-
tures: range diameter 20 to 40 mm. Stentgrafts implantation: 1 graft 
45%, 2 grafts 42%, 3 grafts 13%. Medium covered length 158 mm. All 
patients had 160 mg ASA and 500 mg ticlopidine before and after 
the procedure. 
Results: No patient deaths or major complications. Complications at 
distance: stentgraft occlusions or critical stenosis 5 cases, 1 stent-
graft migration, 1 type 1 endoleak. Secondary interventions: 2 
bypass graft, 1 thrombolysis and balloon angioplasty, 2 stentgraft 
extensions, 1 medical treatment. Primary assisted patency 90%, sec-
ondary patency 94%. Overall mortality 25%, unrelated to the proce-
dure. 
Conclusion: Endovascular treatment of PAA is feasible and safe, par-
ticularly advisable in elderly patients. Any technical problems con-
nected to stent stress in a really dynamic artery seem to be infre-
quent in hypokinetic patients. In our service, this treatment is con-
sidered the elective one in elders. 

1203.2
MISAGO 2: One year clinical outcome from the large 
multicentric study of Terumo-Misago peripheral stent
K.-L. Schulte1, I. Kralj2, F.E. Vermassen3, M.R. Sapoval4, R. Langhoff1, S. 
Müller-Hülsbeck5, J.H. Peregrin6, M. Åkesson7, T. Zeller8, W. Ritter9;
1Vascular Center Berlin, Ev. Hospital Königin Elisabeth Herzberge, 
Berlin, Germany, 2Klinik für Radiologie, Ev. Diakonissen Krankenhaus 
Karlsruhe-Rüppurr, Karlsruhe, Germany, 3Department of Surgery, 
University Hospital Ghent, Ghent, Belgium, 4Dept. of Cardiovascular 
Radiology, Hôpital Européen Georges Pompidou, Paris, France, 
5Dept. of Radiology, Ev.-Luth. Diakonissenanstalt zu Flensburg, 
Flensburg, Germany, 6Dept of Diagnostic and Interventional 
Radiology, Institute for Clinical and Experimental Medicine, Prague, 
Czech Republic, 7Endovascular Center, Universityhospital MAS, 
Malmoe, Sweden, 8Angiology, Herz-Zentrum Bad Krozingen, 
Bad Krozingen, Germany, 9Institut für Diagnostische und 
Interventionelle Radiologie KNS, Klinikum Nürnberg Süd, Nürnberg, 
Germany.

Purpose: The main purpose of this study was to assess on the large 
patient population the performance and clinical outcome of Misago 
SX nitinol stent in the treatment of superficial femoral (SF) or 
popliteal arteries.
Materials and Methods: MISAGO 2 registry enrolled 744 patients 
undergoing percutaneous intervention of stenotic or occluded 
lesions in SF or popliteal arteries in 79 centres across Europe. In total 
754 lesions were treated with 916 stents. All clinical events are inde-
pendently adjudicated. The primary endpoint was absence of clini-
cally driven target lesion revascularization at 6 and 12 months. 
Results: Patients (67% male) were 69±10 years old, 60% were smok-
ers and 35% had diabetes. Average lesion length was 64±38 mm, 
diameter stenos 89±14% (37% totally occluded), 49% were moder-
ately or massively calcified. The technical and procedural success 
rates were 99%. Follow-up is ongoing and preliminary 12 months 
results of 80% of the patients showed freedom from target lesion 
revascularization of 91.8%. The rate of adverse events (death, ampu-
tation, revascularization, vascular, bleeding and cerebrovascular 
events) was 14.4%. Ankle brachial index increased for more than 0.1 
in 75% of the patients, and Rutherford index improved in 88% of the 
patients. The reported fracture rate was 2%. 
Conclusion: The preliminary results of MISAGO 2 registry indicate 
excellent procedure success with low TLR- and overall adverse 
events rate. The final 12 months results will be available at the time 
of the presentation.

1203.3
STAG trial: a multicentre randomised clinical trial comparing 
angioplasty and stenting for the treatment of iliac occlusion
S.D. Goode, N. Hersey, T.J. Cleveland, P. Gaines, STAG Trialists;
1Sheffield Vascular Institute, Northern General Hospital, Sheffield, 
United Kingdom.

Purpose: Endovascular placement of stents for iliac occlusions has 
been proposed as a more effective treatment than percutaneous 
transluminal angioplasty (PTA). However, PTA is a safe and simple 
treatment and does not include additional costs that are associated 
with the use of stents. This study randomised patients with symp-
tomatic iliac occlusions to either angioplasty or stent placement and 
compared patency rates and clinical outcomes of the two treatment 
strategies. 
Materials and Methods: This was a multicentre prospective ran-
domised study (ISRCTN-48145465). 118 patients with iliac occlusion 
and symptoms of chronic leg ischaemia were randomised to either 
angioplasty (n=61) or angioplasty and stent insertion (n=57). If PTA 
resulted in any antegrade flow, then a stent was not placed irrespec-
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tive of the residual gradient. Periprocedural and 30 day complica-
tions were recorded. Long term patency was assessed clinically 
(Rutherford scale) and angiographically at 1 and 2 years. 
Results: 4 patients were excluded from the analysis due to protocol 
violations. There was increased primary failure in the PTA group ver-
sus stent group (24 vs. 5.3%, p=0.004). There were increased compli-
cations within the PTA group (15 vs. 4%). There were no differences 
in clinical outcomes at 2 years. Immediately post procedure there 
was a significantly higher residual gradient within the angioplasty 
group versus stent group (p=0.0001); interestingly at 2 years there 
was no significant difference in gradient (p=0.2). 
Conclusion: This is the only RCT comparing angioplasty and stent-
ing for the treatment of iliac occlusion. There was significantly 
increased primary failure rate for angioplasty versus stenting and 
increased complication rate. At 2 years, the clinical and haemody-
namic assessment were not significantly different. 

1203.4
Single center experience with the self-expanding life-stent 
(Bard): patency after 12-months in short and long distance 
(TASC-A – TASC-D) lesions in superficial femoral and proximal 
popliteal arteries
J. Schneider, T. Achenbach, N. Bozkurt, Y. Yang, T. Bostel, C. Düber, M.B. 
Pitton;
Interventional and Diagnostic Radiology, University Hospital Mainz, 
Mainz, Germany.

Purpose: Outcome after stenting stenoses or occlusions of superfi-
cial femoral artery (SFA). 
Materials and Methods: 92 patients (69 male, 23 female, mean age 
67.5±10.6, range 47-98 yrs) with TASC-A to TASC-D-lesions were treat-
ed with self-expandable Bard Life-Stents and were prospectively fol-
lowed-up (FU) at 6 week, 6 months, and every 6 months thereafter 
including standardized questionnaire, clinical examination, and 
Ankle-brachial-index (ABI). Angiography was performed at 6 months 
or in any case of ABI reduction or clinical complaints. 
Results: A total of 122 Life-Stents were implanted, using one stent in 
73 procedures (including 4 re-intervention), two stents in 16 proce-
dures (2 re-intervention), and three stents in 7 procedures. The mean 
stent length (sum) was 163.0±102 mm (range 40-470). Stent diame-
ters ranged from 6 to 8 mm. Technical success was 100%. FU was 
176±145 days (max 713 days). ABI increased from 0.52±0.22 (pre-
stent) to 0.98±0.12 (post-stent) and was 0.94±0.19, 0.90±0.23, and 
0.86±0.26 at 6 week, 6 months, and 12 months, respectively. The 
reintervention-rate was 21% (n=16/92, 6 stents, 10 PTA). There was 
one re-reintervention (PTA). Until now, 41 patients reached 12 month 
FU. At this point, patency was 63% (n=26/41, primary patency n=20; 
assisted primary patency n=6). In TASC-A/-B-lesions, patency was 
92% (n=16) compared to 37% (n=25) in TASC-C/-D-lesions. 
Conclusion: Secondary and primary stenting of SFA-lesions have 
demonstrated acceptable patency and re-intervention rates in 
TASC-A and TASC-B lesions compared to historical data with PTA 
only. In TASC-C and TASC-D lesions, 12-months patency is not 
encouraging. The decision for endovascular treatment in TASC-C or 
TASC-D lesions should be done interdisciplinary. 

1203.5
Morphological suitability of patients with aorto-iliac 
aneurysms for endovascular preservation of the internal iliac 
artery using commercially available iliac branch graft devices
A. Karthikesalingam1, R. Hinchliffe1, A. Malkawi1, P. Holt1, I. Loftus2, 
M. Thompson1;
1Department of Outcomes Research, St George’s Vascular 
Institute, London, United Kingdom, 2Vascular Institute, St George’s 
Healthcare NHS Trust, London, United Kingdom.

Purpose: The use of a commercially available Iliac Branch-graft 
Device (IBD) offers an endovascular alternative to avoid the morbidi-
ty of internal iliac artery (IIA) embolisation in endovascular aneurysm 
repair (EVAR) of aortoiliac aneurysms. The proportion of patients 
with suitable morphology for IBD requires quantification.
Materials and Methods: A retrospective single centre study was 
conducted of patients undergoing IIA embolisation prior to EVAR 
between June 2005 and August 2009. Three-dimensional volume-
rendered reconstructions of computed tomography angiography 
(CTA) were compared to criteria published by experienced surgeons 
and to manufacturer’s indications for use (IFU). Morphological suit-
ability for IBD was graded out of a score of 15 variables (‘morpholog-
ical score’) extracted from manufacturer’s IFU and publications from 
experienced endovascular centres. The higher the score, the more 
adverse morphological features were encountered. 
Results: 51 patients, with mean age 75+/-7 years and 66 target IIA, 
were studied. 25/66 (38%) target IIA with mean morphological score 
4.44/15 +/-1.96 were compliant with manufacturer’s IFU. 19/66 target 
IIA were compliant with experienced surgeons’ criteria; their mean 
morphological score was 4.2/15 +/- 2.0. The most common adverse 
feature was an aneurysmal IIA. 
Conclusion: In a population of patients with aortoiliac aneurysms, 
morphological applicability of one commercially available IBD was 
low with the majority of patients possessing at least one adverse 
anatomical feature. A validated morphological scoring system 
derived from registry-type data is needed with quantification of out-
comes in IBD deployment that extends the IFU.

1203.6
Endovascular peripheral and visceral aneurysms repair with 
Cardiatis multilayer stent: Italian multicenter preliminary 
experience
M.A. Ruffino, P. Muratore, A. Mancini, R.E. Pini, C. Suriani, C. Rabbia;
Vascular and Interventional Radiology, S. Giovanni Battista Hospital, 
Turin, Italy.

Purpose: To assess preliminary results of Cardiatis Multilayer Stent 
(CMPS), a flow diverter developed to treat peripheral and visceral 
aneurysms with/without collateral branches arising from the sac or 
the proximal/distal neck. 
Materials and Methods: From June 2009 and January 2010, 52 
patients with peripheral (36) and visceral (16) aneurysms were treat-
ed with CMPS in 32 Italian clinical centers (21 Vascular Radiology, 7 
Vascular Surgery, and 4 Cardiovascular Units). 39/52 aneurysms had 
collateral branches. Early (30 days), midterm (3 month) and late term 
(6 months) results were analyzed in terms of technical and clinical 
success (thrombosis of the aneurysm, stent and branches patency). 
All data were recorded in the Italian Registry of Cardiatis Procedures. 
Results: Intraoperative immediate technical success was achieved in 
48/52 cases (92.3%). Clinical success was evaluated with CT-an-
giography. The 30-days, 3-months and 6-months clinical success 
rates (aneurysm thrombosis) were 91.6% (44/48), 93.3% (24/26), and 
94.1% (16/17), respectively, with 100% rate of side branches patency 
and 82.3% of stent patency at the latest FU. 
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variceal coil embolization. Patients were followed clinically and with 
surveillance ultrasounds at 3 and 6 months. Children with TIPS 
remaining in place will continue to be followed at 12 months and 
then annually. 
Results: TIPS creation was successful in all patients in a single ses-
sion. No major periprocedural complications or morbidity occurred. 
The mean follow-up interval for TIPS patency was 5.3 mos (range 2 
days-11 mos). To date, no clinical, laboratory, or ultrasound manifes-
tations of shunt dysfunction have occurred. No reinterventions have 
been required. No uncorrectable encephalopathy or rebleeds have 
been encountered and none has required blood transfusion. One 
child was successfully transplanted within 1 week. 
Conclusion: Our initial experience and results indicate the use of 
covered stents in children and infants is a technically feasible and 
viable option. The patency rates are expected to be in keeping with 
adult studies for covered stents. Continued follow-up is warranted. 

1204.3
TIPS: 10-year experience in the covered stent-graft era
F. Fanelli, A. Bruni, E. Boatta, P. Lucatelli, M. Allegritti, R. Passariello;
Department of Radiological Sciences, Interventional Radiology Unit, 
Rome, Italy.

Purpose: To report a 10-year experience in TIPS performed with an 
e-PTFE covered stent-graft.
Materials and Methods: From December 1999, 216 TIPS were per-
formed using the Viatorr stent-graft. Procedures were performed by 
the same radiological team and patients were followed by the same 
medical group. Procedures were performed in election in 195 cases 
for refractory ascites (N=122), bleeding (N=83), Budd-Chiari 
Syndrome (N=11). Patients were Child-Pugh A (N=104), B (N=89), C 
(N=23). In 212 patients, 214 Viatorr were implanted: 89 of 8 mm, 127 
of 10 mm. 
Results: Technical success was achieved in all cases. Four complica-
tions (1.8%) occurred for obstruction of the left biliary duct solved 
with plastic endoprosthesis. Hemodynamic success (PSG≤12 mmHg) 
was achieved in 205/216 patients (94.9%). PSG decreased from 
19.75±6.5 mmHg to 7.13±3.1 mmHg (mean values). Recurrence of 
symptoms occurred for ascites in 22/216 patients (9.8%) and for 
bleeding in 12/216 patients (5.5%). 30-day mortality rate was 4.1% 
and late mortality rate was 11.1%. Revisions were in 19/216 patients 
(8.8%) while 26 reinterventions included too short stent-graft (N=4), 
shunt occlusion (N=3), portal vein stenosis (N=6) and increase of the 
PSG without evidence of shunt dysfunction (N=13). Primary patency 
rate was 93.2% and secondary patency rate was 98.8%. Hepatic 
encephalopathy occurred in 49/216 patients (22.7%) and refractory 
to medical therapy in 12 patients (5.5%). All these patients success-
fully underwent shunt reduction with immediate increase of pres-
sure values and resolution of symptoms. 
Conclusion: Experience gained after years of work confirms that 
e-PTFE covered stent grafts guarantee good long-term results. 

1204.4
4-year patency of 122 PTFE-covered TIPS
C. Weber1, S. White1, J.I. Mondschein1, S.W. Stavropoulos1, S.O. 
Trerotola2, M.C. Soulen1;
1Radiology, University of Pennsylvania, Philadelphia, PA, United 
States of America, 2Interventional Radiology, University of 
Pennsylvania Medical Center, Philadelphia, PA, United States of 
America.

Purpose: PTFE-covered stents replaced bare stents for TIPS based 
on trials showing superior 2-year patency. The long-term patency of 
these stents and need for surveillance has yet to be established. We 
retrospectively analysed long-term follow-up data.

Conclusion: Our initial experience shows that CMPS appears to be 
effective in endovascular exclusion of peripheral and visceral aneu-
rysms with collateral branches from the sac or the neck allowing a 
broader group of patients to be treated with endovascular repair; 
however, further studies are needed to evaluate the long term 
results. 

Free Paper Session
TIPS and portal vein interventions

1204.1
Percutaneous transhepatic angioplasty for anastomotic 
stenosis of portal vein in patients with living donor liver 
transplantation: long-term results
S. Toshiya, I. Hiroyoshi, T. Kaori;
Radiology, Kyoto University Graduate School of Medicine, Kyoto, 
Japan.

Purpose: To retrospectively evaluate the long-term effectiveness of 
percutaneous transhepatic angioplasty (PTA) for anastomotic steno-
sis of portal vein in patients who have undergone living donor liver 
transplantation. 
Materials and Methods: From July 1999 to August 2009, 59 patients 
(22 male, 37 female; median age, 12 years) with a history of living 
donor liver transplantation were confirmed to have anastomotic 
stenosis of portal vein at percutaneous portography and underwent 
PTA. The interval between the transplantation and the initial PTA 
was 9 days to 98.3 months (median: 18 months). Patients who devel-
oped recurrent stenosis during follow-up were re-treated with PTA 
with or without expandable metallic stents. Technical success of PTA 
and patency of portal vein were evaluated. Follow-up periods after 
the initial PTA ranged from 3.5 to 120 months (median, 34 months). 
Patency was analyzed using Kaplan-Meier analysis. 
Results: The initial PTA was technically successful in all 59 patients. 
Forty-three patients showed no recurrent stenosis after the initial 
PTA. Sixteen patients had recurrent stenosis and were re-treated 
with PTA; five of them underwent metallic-stent placement follow-
ing PTA. of 59 patients, 56 had patency of portal vein but three 
developed obstruction of portal vein. The primary (event-free) pat-
ency at 3, 6, 12, and 60 months after PTA were 0.93, 0.81, 0.67, and 
0.67, respectively. The primary assisted patency at 3, 6, 12, and 60 
months, maintained with repeated PTA and metallic stents, was 0.98, 
0.96, 0.94, and 0.94, respectively. 
Conclusion: PTA was effective for treatment of anastomotic stenosis 
of portal vein after living donor liver transplantation. 

1204.2
Pediatric transjugular intrahepatic portosystemic shunt (TIPS): 
use of covered stents
G.M. Shivaram, S. Vaidya, N.J. Vo;
Interventional Radiology, Seattle Children’s Hospital, Seattle, WA, 
United States of America.

Purpose: To present a single center initial experience with the use of 
covered stents for TIPS creation in pediatric patients. 
Materials and Methods: Seven consecutive pediatric patients (6 
boys and 1 girl) with bleeding complications secondary to portal 
hypertension underwent TIPS creation at our children’s hospital. 
Mean age was 12.3 yrs (range 1.5-17.2 yrs). Mean weight was 38 kg 
(range 12-47 kg). Mean Child-Pugh score was 6.3 (range 5-9), and 
mean MELD score was 7.5 (range 6-10). In all patients, a covered 
Viatorr stent (W.L. Gore, Flagstaff, AZ) was used. A 10 mm diameter 
stent was deployed in 6 children and an 8 mm diameter stent in the 
youngest and smallest child. Five patients had intraprocedural 
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1204.6
Autologous pancreatic islet cell autotransplantation following 
total pancreatectomy: a modified approach
R. Uflacker1, K. Morgan2, D. Adams2, M. Guimaraes2;
1Interventional Radiology, Medical University of South Carolina, 
Charleston, SC, United States of America, 2Surgery, Medical 
University of South Carolina, Charleston, SC, United States of 
America.

Purpose: Selected patients with chronic pancreatitis may benefit 
from pancreatic resection. Postoperative diabetes can be ameliorat-
ed by autotransplantation of pancreatic islet cells (PICs) harvested 
from the resected pancreas. Portal or mensenteric vein autotrans-
plantation is typically performed intraoperatively and the percuta-
neous approach has not been used. The technique and results of our 
initial experience are presented. 
Materials and Methods: From March 2009 to February 2010, 31 
patients (23 females 74%), mean age 41.9 years, with complicated 
chronic pancreatitis underwent pancreatectomy (30 total; 1 distal) 
followed by percutaneous transhepatic portal vein catheterization, 
under fluoroscopic guidance, using a Ring needle. After PIC’s infu-
sion, the puncture tract was embolized with gelfoam. The data were 
collected prospectively and from the online chart system. 
Results: Isolated PICs were transplanted early after pancreatectomy 
(mean 208 min., range 180-240). Average islet equivalents trans-
planted were 406,954 (5350 IEQ/kg), infused by gravity over a mean 
of 48.3 min. (range 15-65). Mean portal pressures in mmHg were: 
pre-infusion 9.6 (range 4-16), mid infusion 13.5 (range 7-24), peak 
16.13 (12-20.85), post-infusion 15.6 (7-31). There were no deaths or 
early transplant related complications. One patient had a portal vein 
pericatheter thrombus treated with systemic heparinization. One 
patient had thrombocytopenia and coagulopathy. Two patients had 
transoperative hepatic hemorrhage, one with associated cardiac 
arrest successfully resuscitated. One patient had an intrahepatic 
arterial pseudoaneurysm due to transplant that was treated by coil 
embolization. Hospital length of stay was 11.5 days (range 6-34). 
Average of insulin administration: PO day 1 = 34.35 units (1.8-81.4), 
discharge day = 18.9 units (1-46) (~45% reduction). Insulin indepen-
dence was achieved in 33% of the patients at 2 months follow up 
(range 0.5-4). 
Conclusion: Percutaneous portal vein infusion of PICs after pancre-
atectomy is safe, feasible with acceptable morbidity, and can poten-
tially cure or ameliorate PO diabetes. Further experience is needed 
to assess longer term outcomes. Complications specific to islet infu-
sion are minimal. 

Free Paper Session
Venous interventions 1

1205.1
The use of stent grafts in the treatment of central vein stenosis 
and occlusion in dialysis patients
A. Verstandig1, D. Berelovitz1, I. Zaghal1, D. Shemesh2, I. Goldin2;
1Radiology, Shaare Zedek Medical Center, Jerusalem, Israel, 2Dialysis 
Access Surgery Unit, Shaare Zedek Medical Center, Jerusalem, Israel.

Purpose: To assess the mid-term outcomes of central vein stent 
grafting in patients with ipsilateral hemodialysis grafts or fistulas. 
Materials and Methods: Between Oct 2006 to Dec 2008, 34 patients 
with significant stenoses in the central veins draining upper limb 
dialysis accesses were treated with stent grafting. 14 patients had 
stent grafting of the subclavian vein, 14 of the brachiocephalic and 6 
of both indications for stent grafting were poor angioplasty result in 
17, rapid recurrence of stenoses in 12 and total occlusion in 8. 

Materials and Methods: With IRB approval, the IR quality assurance 
database was used to identify PTFE-covered TIPS placed prior to 
March 2008, thus ensuring a minimum of 2-year follow-up. 
Indications, technical and clinical success, need for reintervention, 
and long-term outcomes were determined from the IR clinical prac-
tice charts and health system database.
Results: 122 patients underwent PTFE-covered TIPS between 2002 
and March 2008. Primary indications for TIPS were bleeding in 32%, 
ascites in 65%, or both 3%. Patients were followed at 1 month, then 
every 3–6 months for 2 years, then annually. US screening was per-
formed at the discretion of the physician. Clinical success was 82% 
for bleeding and 73% for ascites. 21 patients required a median of 1 
(range 1–4) reinterventions for TIPS dysfunction between 1 and 199 
weeks following primary placement. 28 patients were transplanted 
and 18 died with patent TIPS and were censored. Kaplan-Meier esti-
mates of primary patency at 1, 2, and 4 years are 79% 72%, and 55%, 
respectively [4 years 95% CI 46%–66%]. Primary assisted patency at 
1, 2, and 4 years was 89% 87%, and 74% [4 year. 95% CI 60%–88%]. 
Secondary patency at 4 years was 92%.
Conclusion: PTFE-covered TIPS have a primary assisted patency of 
87% at 2 years that is not sustained at 4 years. Continued surveil-
lance of TIPS function is indicated beyond 2 years. 

1204.5
Transjugular portosystemic stent shunts (TIPS) with e-PTFE-
stentgrafts in patients with refractory ascites or acute variceal 
bleeding
M.B. Pitton, J. Schneider, T. Achenbach, R. Kloeckner, C. Düber;
Department of Diagnostic and Interventional Radiology, University 
Hospital of Mainz, Mainz, Germany.

Purpose: To evaluate the technical results and mid-term clinical out-
comes after TIPS with e-PTFE-covered stentgrafts in refractory 
ascites or acute variceal bleeding. 
Materials and Methods: From July 2002 to July 2009, 127 patients 
(74 males, 53 females, age 56.6±13.3, range 24–85) were treated with 
TIPS using Viatorr stentgrafts for refractory ascites (n=100) or recur-
rent variceal bleeding (n=27). Underlying disease included alcohol-
ism (n=72), Hepatitis C (n=17), Budd-Chiari syndrome (n=11), Hepatitis 
B (n=9), others (n=9), and cryptogenic (n=9). 18/127 (14.2%) were 
treated on an emergency basis. Patients were categorized as Child-
Pugh A (n=5), B (n=85), and C (n=37). Portosystemic pressure gradi-
ent (PSG) was obtained immediately before stentgrafting and after 
TIPS completion. Follow-up included clinical visits, laboratory find-
ings, duplex sonography, and CT or MRI. 
Results: TIPS procedures were technically successful in all cases. PSG 
was significantly reduced from 23.1±5.7 mmHg to 6.9±3.7 mmHg, 
mean PSG-reduction was 13.9±5.1 mmHg. There was one peri-pro-
cedural death due to post-interventional abdominal bleeding (0.8%). 
30-day mortality was 3/100 (3%) for refractory aszites compared to 
6/27 (22.2%) for variceal bleeding. Follow up is 23.1±15.7 (range 
0–69) months. TIPS revisions occurred in 36/127 (28.3%), including 
restoration of TIPS patency in 21 cases (stenoses and occlusions), 
reduction of TIPS diameters in nine cases (encephalopathy or deteri-
orated liver function), embolization of collateral veins because of 
persisting bleeding (n=3), and three TIPS occlusions left untreated. 
Conclusion: TIPS procedure using e-PTFE stentgrafts was performed 
with low peri-procedural mortality and acceptable mid-term paten-
cy rates. However, regular follow-up is mandatory to maintain ade-
quate shunt function over time and to perform secondary interven-
tions betimes. 
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1205.3
The PEARL (PEripheral use of AngioJet Rheolytic thromb-
ectomy with mid-Length catheters) registry for deep vein 
thrombosis
R.A. Lookstein1, L. Blitz2, E. Simoni3;
1Interventional Radiology, Mount Sinai Medical Center, New York, 
NY, United States of America, 2Interventional Cardiology, Chilton 
Memorial, Pompton Plains, NJ, United States of America, 3Vascular 
Surgery, Good Samaritan Hospital, Dayton, OH, United States of 
America.

Purpose: To report registry data in which deep vein thrombosis in 
lower and upper extremities were treated with rheolytic thrombec-
tomy.
Materials and Methods: A voluntary registry of the Possis Angiojet 
catheter used in the treatment of 175 patients with upper and lower 
extremity DVT was examined. An electronic data capture case report 
form was filled out by physician and staff tabulating patient DVT his-
tory, procedural information, post-case device performance assess-
ment and acute adverse events. Three-month clinical follow up was 
obtained to document continued symptomatic improvement. Cases 
were performed over 30 months at 31 US clinical sites. 
Results: A total of 175 patients were treated including 108 male and 
67 female (mean age 52; range 18–86). 26 upper extremity and 149 
lower extremity DVT cases were included. 130 patients (74%) report-
ed symptoms of less than 14 days. Combination therapy using power 
pulse spray or rapid lysis techniques were used in 82% of cases 
(157/175). 65% of the cases were completed in less than 6 hours, 85% 
of cases were completed in less than 24 hours. Substantial or com-
plete lysis was achieved in 95% of all venous segments treated. 
Adjunctive venous stent placement was performed in 52 patients 
(30%). Bleeding complications requiring transfusion occurred in 
4/175 patients (2.3%). Three-month follow up was available for 
152/175 (87%) of patients and 124 patients (83%) report continued 
symptomatic improvement. 
Conclusion: Rheolytic thrombectomy combined with adjunctive 
measures form an effective and safe strategy for comprehensive vas-
cular treatment of lower and upper extremity DVT.
Disclosure: Steering committee/ consultant to Medrad Inter-
ventional/Possis

1205.4
Successful recanalization of symptomatic chronic benign 
central venous occlusion with radiofrequency (RF) puncture 
wire technique
M. Guimaraes, R. Uflacker, C. Schonholz, B. Selby Jr, C. Hannegan;
Interventional Radiology, Medical University of South Carolina, 
Charleston, SC, United States of America.

Purpose: Describe the use of RF wire puncture technique for the 
recanalization of chronic central venous obstructions in symptomat-
ic patients.
Materials and Methods: Between June/08 and January/2010, 12 
patients (7 female), age ranging from 52 to 76 years, presented with 
swollen arm and/or face secondary to benign central venous occlu-
sions (2 subclavian, 7 brachiocephalic veins, 3 superior vena cava) 
related to hemodialysis catheters. Simultaneous upper extremity 
(brachial approach) and central venograms (femoral approach) 
defined the central occlusion site. The PowerWireTM RF wire was 
advanced within a 5-Fr KMP catheter. A straight wire tip combined 
with a semi-curved catheter provides higher precision during the 
puncture. Once in contact with the occlusion site, the RF energy was 
delivered while the wire was gently advanced for a few millimeters 
at a time towards a target catheter placed in the opposite venous 
side. The KMP catheter was advanced and the RF wire was exchanged 

Procedural and follow-up interventions were reviewed and the last 
date of dialysis using that limb was recorded. Patency rates were cal-
culated using life table analysis. 
Results: Technical success was 100%. Length of follow-up was from 
0 to 34 months (mean 17). Primary patency rates at 3, 6, 12, 24 and 34 
months were 69%, 49%, 34%, 21% and 21%, respectively. 21 patients 
required a total of 65 additional procedures (range 1–7, mean 3) to 
maintain patency resulting in secondary functional patency rates at 
3, 6, 12, 24 and 34 months of 97%, 93%, 90%, 90% and 90%, respec-
tively. Six patent internal jugular veins were covered by stent grafts. 
In four cases because poor results following balloon angioplasty and 
in one case because of rapid recurrence of severe stenosis 3 weeks 
after PTA. The contralateral brachiocephalic vein was inadvertently 
covered in three patients. 
Conclusion: Central vein stent grafting in veins ipsilateral to hemo-
dialysis access is associated with prolonged functional patency. The 
procedure may require covering patent internal jugular veins. 
Meticulous technique is required to avoid compromising the con-
tralateral brachiocephalic vein. 

1205.2
Percutaneous manual aspiration thrombectomy as the first 
line treatment of acute and subacute iliofemoral deep venous 
thrombosis: 5 years follow-up results in 139 patients
L. Oguzkurt1, U. Ozkan1, F. Tercan2, N. Koca1, O. Gulcan3;
1Radiology, Baskent University, Adana Teaching and Medical 
Research Center, Adana, Turkey, 2Radiology, BSK Metropol Hospital, 
Adana, Turkey, 3Thoracic and Cardiovascular Surgery, Baskent 
University, Adana Teaching and Medical Research Center, Adana, 
Turkey.

Purpose: To evaluate the efficacy of percutaneous manual aspira-
tion thrombectomy in treating symptomatic acute and subacute 
iliofemoral deep venous thrombosis (DVT). 
Materials and Methods: One hundred and thirty-nine consecutive 
patients (75 women, mean age, 51 years) with acute (n = 110) or sub-
acute (n = 29) iliofemoral DVT underwent endovascular treatment 
for 148 limbs. All patients were treated with percutaneous manual 
aspiration thrombectomy with large-bore guiding catheters (7F to 
9F). Catheter-directed thrombolysis was required in 40 limbs (27%), 
and stent placement in 99 limbs (67%) as an adjunctive treatment. 9 
patients had prophylactic IVC filter placement. Thrombus removal 
was graded with venography. Primary and secondary patencies were 
analysed with Kaplan-Meier chart. 
Results: Thrombus removal was less than 50% in 5 limbs (3%), 
between 50% and 95% in 45 limbs (31%), and more than 95% in 98 
limbs (66%). Median treatment duration was 1 day. Recurrent throm-
bosis occurred in 30 limbs (15%). Recurrences were more frequent in 
females and younger age. Twenty-two of the recurrences were seen 
within 1 month after the intervention. One patient had major pul-
monary embolism. No major hemorrhage or procedure-related 
death occurred. 
Conclusion: Manual aspiration thrombectomy is safe and effective 
for treating acute and subacute iliofemoral DVT. Catheter-directed 
thrombolysis is not required in a majority of patients and used in low 
doses as most of thrombus cleared by aspiration thrombectomy. 
Pulmonary embolism during the treatment is very rare. Manual aspi-
ration thrombectomy offers a faster treatment method with very 
low severe complication rates. 
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removal patients was conducted. Hospital records and relevant data 
were collected and analyzed concerning the filter placement and 
retrieval. 
Results: From October 2005 to December 2009, 820 G2 filters were 
placed and 139 presented for retrieval. Indications for filter place-
ment were pre-operative risk (n=55), post-operative with PE/DVT 
(n=52), acute PE/DVT with active bleeding (n=28) or thrombocytope-
nia (n=4). Indications for filter removal were: completion of surgery 
(n=51), start anticoagulation therapy (n=50), resolved acute PE/DVT 
(n=35) and filter migration (n=3). The following findings were seen: 
PE breakthrough (n=2), retained thrombus at the filter (n=7), IVC 
occlusion (n=3), penetration (n=33), fracture (n=1), local migration > 
2 cm (n=20) and tilt >15º (n=21). A total of 118 filters were removed, 
with mean indwelling time of 131.8 days (range 3 to 602). There were 
21 (15.1%) filters left in situ due to severe tilt (n=9), significant throm-
bus entrapment (n=5), IVC occlusion (n=3), filter incorporation into 
the caval wall (n=3), and upper body venous occlusions precluding 
retrieval (n=1). 
Conclusion: G2 filter may protect up to 7% patients from migration 
of thrombus through the filter, with a PE breakthrough rate of 1.4%. 
Tilt, penetration and local migration are frequent, but are largely 
clinically insignificant. Successful retrieval rate was 84.9 %. The most 
common factor affecting retrieval is severe tilting. The indwelling 
time appears to have no significant impact upon retrieval. 

Free Paper Session
Biliary interventions

1206.1
Percutaneous treatment of biliary cast syndrome in patients 
after orthotopic liver transplantation employing a mechanical 
rheolytic system
M. Schlieter, R. López-Benítez, H.U. Kauczor, P.J. Hallscheidt;
Diagnostic and Interventional Radiology, University of Heidelberg, 
Heidelberg, Germany.

Purpose: The presence of casts within intra- or extrahepatic biliary 
system resulting in secondary biliary duct obstruction and cholangi-
tis after orthotopic liver transplantation (OLT) has been described as 
biliary cast syndrome (BCS). The objective of this work was to com-
pare the effectivity between two methods of biliary cast extraction: 
Mechanical cast extraction technique (MCE) vs. hydraulic cast extrac-
tion (HCE) technique using the rheolytic thrombectomy Angiojet 
system in patients with BCS. 
Materials and Methods: 24 patients with clinical and biochemical 
worsening and sonographic appearance of BCS were included in our 
study. Six patients (2 female) were referred to HCE, 18 patients (6 
females) were treated by MCE. The median age at the time of the 
first procedure was 55 (range 51–65) years in the HCE and 49 (range 
17–68) years for MCE. 
Results: In all cases the procedures were performed as planed 
reaching a technical success of 100% for the MCE and the HCE group. 
In our series, the rheolytic Angiojet system seems to reduce the total 
time of therapy, thereby reducing the time of induced inflammation 
of the biliary tree. Due to the Angiojet system itself, costs for a single 
HCE session are nearly twice compared to MCE. This fact is overcome 
by a dramatic reduction in procedures necessary and increased 
patient acceptance. 
Conclusion: The rheolytic Angiojet system reduced the total time of 
therapy. A significant benefit of HCE has been observed in our 
patients when we compare our results with those of the mechanical 
extraction method and even with other series evaluating endoscop-
ic approaches in treating this condition.

for a stiffer wire. A pre-stent 4 mm balloon angioplasty was followed 
by 10–12 mm stent placement. If the RF wire puncture was inade-
quate, a new location was pursued. 
Results: Ten patients were successfully treated with RF wire after 
previous failed attempts at recanalization using mechanical cathe-
ter/wire techniques. In two patients the procedure was aborted, in 
one due to hemothorax successfully treated with chest tube without 
clinical repercussions. All the successfully treated patients had reso-
lution of symptoms in a 9 months mean follow-up.
Conclusion: RF wire offers a promising alternative in benign chronic 
central venous occlusions when conventional techniques failed.

1205.5
The safety and efficacy of prophylactic vena cava filters 
following major trauma
L. Batty1, A. Dowrick2, M. Bailey3, S. Lyon1, S. Liew2;
1Vascular and Interventional Radiology, The Alfred Hospital, 
Melbourne, VIC, Australia, 2Orthopaedic Surgery, The Alfred 
Hospital, Melbourne, VIC, Australia, 3Dept. Epidemiology and 
Preventative Medicine, The Alfred Hospital, Melbourne, VIC, 
Australia.

Purpose: Despite increasing use of vena cava filters (VCFs) for pul-
monary embolism (PE) prophylaxis after trauma, debate continues 
regarding safety and efficacy.
Materials and Methods: Prospectively collected trauma registry 
data were used to identify all major trauma patients admitted 
between 1/7/2001and 1/7/2008. Data were matched to data from a 
VCF database. 
Results: 6,344 major trauma patients were treated during this peri-
od with 73.2% male, mean age 44.2 (21.0 SD), 90.2% blunt injury and 
mean ISS of 24.3 (12.0 SD). Of these patients, 511 (8.1%) received pro-
phylactic VCFs inserted at the discretion of the treating clinician. 
There were 45 PE (0.71%), 2 being fatal. Three variables were inde-
pendently associated with the occurrence of PE in a multivariate 
logistic regression model: prophylactic VCF (OR 0.28; 95%CI 0.09-
0.89); number of injuries to AIS body region lower limb (OR 1.31; 
95%CI 1.17-1.47) and central venous catheterization (OR 1.87; 95%CI 
1.88-6.17). Data were available on the VCF database for 429 of the 
511 patients with VCFs (84.0%). The mean time to VCF insertion was 
3.6 (0.2 SEM) days after admission. The VCF major complication rate 
was 2.6% (n=11), including 4 non-fatal PE. The technical success rate 
for retrieval was 92.4% (279 retrievals from 302 attempts) and the 
overall retrieval rate was 65.0% (279 retrievals from 429 placements). 
Conclusion: Prophylactic VCFs are associated with a reduced rate of 
PE when used in selected major trauma patients. They have a low 
major complication rate and high technical success rate for retrieval.
Disclosure: Dr. Stuart M Lyon- Consultant agreement with Cook 
Medical.

1205.6
Function, safety and retrievability of G2 filter as a temporary 
device in protecting against pulmonary embolism: a 
retrospective study of 139 filter retrievals
W. Wang1, M.D. Tam1, X. Zhu2, M.J. Sands1, J.S. Newman1, J. 
Bartholomew3;
1Interventional Radiology, The Cleveland Clinic, Cleveland, OH, 
United States of America, 2Interventional Radiology, First Affiliated 
Hospital of Suzhou University, Suzhou, China, 3Vascular Medicine, 
The Cleveland Clinic, Cleveland, OH, United States of America.

Purpose: To evaluate the function, safety and retrievability of the G2 
filter when used for temporary protection against pulmonary embo-
lism.
Materials and Methods: A retrospective study of all G2 IVC filter 

179



C  RSE

CIRSE
Annual Meeting and Postgraduate Course

Conclusion: There is a significant mortality and morbidity with bil-
iary drainage and stenting. Further audit of this cohort is required to 
determine cause of death and associated factors. Data from this 
should help improve standards and disseminate good practice. 

1206.4
Risk modelling to predict outcome after percutaneous biliary 
drainage
N.M. Masson1, M. Ritchie1, P. Thorpe2, S. Chakraverty3, J. Gordon 
Smith4, I. Robertson1, J.G. Moss5;
1X-ray Department, Gartnavel General Hospital, Glasgow, United 
Kingdom, 2X-ray Department, Aberdeen Royal Infirmary, Aberdeen, 
United Kingdom, 3Radiology Department, Ninewells Hospital, 
Dundee, United Kingdom, 4Radiology Department, Royal Infirmary 
of Edinburgh, Edinburgh, United Kingdom, 5Department of 
Interventional Radiology, University of Glasgow, Glasgow, United 
Kingdom.

Purpose: The British Society of Interventional Radiologists’ biliary 
drainage and stent registry reported its first analysis of 833 patients 
in 2009. It showed an in-hospital mortality of 20%. Data collection 
was incomplete and the report’s recommendations included further 
study to identify risk factors associated with early mortality and 
complications. The aim of this study is to gather a complete retro-
spective data-set on biliary stent procedures and to run a risk model 
for predicting outcome in this high-risk group of patients. 
Materials and Methods: All biliary drain and stent procedures from 
the largest four Scottish medical centres were identified from the 
radiology information systems between November 2006 and August 
2009. A large number of variables were collected which included 
stage of disease, level of obstruction, renal and liver function, hae-
matology, antibiotics, seniority of operator, sepsis etc. Standard risk 
modelling with multiple linear regression analysis was used to inter-
rogate the data-set. 
Results: 644 patients had a biliary procedure. 30 day mortality was 
16, 22, 19 and 27% in centre 1, 2, 3 and 4, respectively. Initial analysis 
suggests poor underlying liver function (elevated ALT), disseminat-
ed malignancy (lymphadenopathy) and pre-procedure sepsis (ele-
vated white cell count) are potential predictors of poor outcome. 
The risk models will be available shortly. 
Conclusion: It is possible to identify a high risk group of patients 
with obstructive jaundice with a very high 30 day mortality rate. 
Careful consideration is needed before offering drainage to this 
group. 

1206.5
Percutaneous palliation of malignant infrahilar biliary 
obstruction with covered versus non covered biliary stents: 
results of a prospective randomized trial
E. Dhondt1, P. Vanlangenhove1, K. De Keukeleire1, E. Sturm1, G. Van 
Maele2, L. Defreyne1;
1Vascular and Interventional Radiology, Ghent University Hospital, 
Ghent, Belgium, 2Medical Informatics, Ghent University Hospital, 
Ghent, Belgium.

Purpose: To compare the patency rate of covered and non-covered 
stents for palliation of malignant infrahilar biliary obstruction.
Materials and Methods: Between May 2002 and December 2009, 
69 patients were included in a prospective randomised trial. 
Inclusion criteria were: obstructive jaundice caused by malignancy 
below the level of the liver hilus, Karnovsky score of 50% or more 
and no surgical candidate. Exclusion criteria were: previous surgical 
diversion or endoscopic drainage for more than 14 days. Patients 
were randomized into 2 groups receiving either covered stents (8 
mm Viabil biliary endoprosthesis, Gore) or non-covered stents (10 

1206.2
Successfully experience of percutaneous pneumolithotripsy 
by extreme large-size transhepatic access in 100 patients with 
difficult common bile duct calculi
O.I. Okhotnikov, S.N. Grigoriev, M.V. Yakovleva;
Х-ray Surgery №2, Regional hospital №1, Kursk State Medical 
University, Kursk, Russian Federation.

Purpose: To determine the safety and efficacy of bile ducts calculi 
treatment by extreme-size transhepatic pneumatic lithotripsy. 
Materials and Methods: Between 2005 and 2010, we have studied 
100 patients affected by bile ducts calculi where endoscopic man-
agement was really or potentially unsuccessful due to giant calculi 
size, previously Bilrott-II stomach resection, large duodenal divertic-
ulumes. Every patient has been evaluated by US, CT and cholangio-
gram through the transhepatic biliary drainage catheter was insert-
ed before to relieve of bile hypertension. Transhepatic approach into 
bile tree has created by sequential telescopic dilatation of primary 
bile drainage channel till 28 Fr in a 5-6 days after cholangyostomy. 
Lithotripsy was used by pneumatic lithotripter through the working 
channel of rigid 26 Fr nephroscope. Antegrade lithotripsy was added 
by antegrade balloon papilloplastic or retrograde papillotomy. 
Results: The treatment was successful in all 100 patients. In 76 
patients lithotripsy was by one session, in 19 – two sessions and in 5 
– three once. Pneumatic lithotripter is a high-powered equipment 
and stone hardness was not important. There were no hemorrhages 
during extreme-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 transhepat-
ic pneumatic lithotripsy can be used for managing bile calculi.

1206.3
British Society of Interventional Radiology: biliary drainage 
and stenting registry
R. Uberoi1, J.G. Moss2, I. Robertson1;
1Interventional Radiology, John Radcliffe Hospital, Oxford, United 
Kingdom, 2Department of Radiology, North Glasgow University 
Hospitals, Gartnavel General Hospital, Glasgow, United Kingdom.

Purpose: Percutaneous biliary drainage and stenting is widely accept-
ed for non-operative relief of biliary obstruction. There is little data on 
current practice and outcomes particularly in the United Kingdom. 
The British Society of Interventional Radiology set up the Biliary 
Drainage and Stenting Registry (BDSR) in April 2007 to assess this. 
Materials and Methods: The BDSR is an internet based registry and 
cases are submitted on-line. Datasets included questions on indica-
tions, technique, technical and clinical success, re-interventions, 
complications and 6 month follow up. We interrogated all cases sub-
mitted between November 2006 and August 2009. 
Results: Between November 2007 and August 2009, 62 contribu-
tors, from 45 hospitals entered 833 patients. 93% were performed by 
a consultant. Immediate technical success was >95%. Overall in-hos-
pital mortality was 19.8%. Mortality for benign disease was (15.6%). 
Major complications occurred in 12.1%; haemorrhage (3.3%), renal 
failure (1.7%), sepsis (1.5%). Minor complications occurred in 26%; 
pain (14.3%), sepsis (7.7%), haemorrhage (4.5%). There are significant 
correlations between bleeding and gross ascites, elevated INR and 
minor association with low platelet (p=0.276, 0.012 and 0.087, 
respectively, for minor haemorrhage/haematoma). With malignant 
disease, the 1-year survival is <20%. Symptom relief is significantly 
greater with the greatest (>50%) reduction in bilirubin. Drainage is 
more effective if the stent is placed across the Sphincter of Oddi 
(p<0.001%). 
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1207.1
Mortality risk for operated and non-operated vertebral 
fracture patients in the U.S. medicare population
A.A. Edidin1, K.L. Ong2, E. Lau3, S.M. Kurtz2;
1Spinal and Biologics, Medtronic Spine, LLC, Sunnyvale, CA, United 
States of America, 2Biomechanics, Exponent Inc, Philadelphia, 
PA, United States of America, 3Epidemiology, Biostatistics, and 
Computational Biology, Exponent, Inc., Menlo Park, CA, United 
States of America.

Purpose: Mortality risk has been shown to increase following the 
onset of vertebral compression fractures (VCF). However, the differ-
ence in survival for VCF patients following non-operative and opera-
tive (kyphoplasty or vertebroplasty) treatments has not been exam-
ined.
Materials and Methods: Operated and non-operated VCF patients 
were identified from the 100% Medicare national sample in 2006 
and 2007 and followed for up to 24 months. Patients with previously 
diagnosed pathological and traumatic VCFs in the prior year were 
excluded. Overall survival was estimated by the Kaplan-Meier meth-
od, and the differences in mortality rates (operated vs. non-operat-
ed; vertebroplasty vs. kyphoplasty) were assessed by Cox regression 
(adjusted for patient demographics and comorbidities, e.g., arterial 
disease, chronic obstructive pulmonary disease, cancer, diabetes, 
hip fracture, hypertension, ischemic heart disease, heart conduction 
disorders, pneumonia, pulmonary heart disease, stroke, and wrist 
fracture).
Results: 81,662 patients that underwent vertebroplasty or kyphop-
lasty had a higher survival rate of 74.8% at 24 months following VCF 
diagnosis compared to 67.4% for the 329,303 non-operated patients. 
Vertebroplasty or kyphoplasty patients were 44% less likely to die 
than non-operated VCF patients (adjusted OR=0.56, p<0.0001). The 
survival rates for VCF patients following vertebroplasty or kyphop-
lasty were 72.3 and 76.2% at 24 months, respectively. The adjusted 
mortality risk for the 53,820 kyphoplasty was 12.5% lower than that 
for the 27,842 vertebroplasty patients (adjusted OR=0.87, p<0.0001). 
Conclusion: The mortality risk at short-term follow-up was signifi-
cantly higher for patients treated non-operatively following VCF 
diagnosis, as well as for those treated with vertebroplasty compared 
to kyphoplasty.
Disclosure: Research grant from Medtronic Spine

1207.2
Quantitative discomanometry: correlation of intradiscal 
pressure values to pain reduction in patients with 
intervertebral disc herniation treated with percutaneous, 
minimally invasive, image guided techniques
D.K. Filippiadis, A.D. Kelekis, A. Mazioti, G. Oikonomoulas, E. 
Brountzos, N.L. Kelekis;
2nd Radiology Dpt.-Attikon Hospital, University of Athens, Athens, 
Greece.

Purpose: To illustrate quantitative discomanometry’s (QD) diagnos-
tic efficacy and predictive character concerning discogenic pain 
evaluation through a prospective study correlating intradiscal pres-
sure values to pain reduction post percutaneous, minimally invasive 
techniques (PD). 
Materials and Methods: During the last 3 years, 34 patients (20/14 
male/female – mean age 36±5.8 years) with intervertebral disc her-
nia underwent QD just prior to PD. Under absolute sterilization and 
fluoroscopy, contrast medium/normal saline mixture (3:1) was inject-

mm ZA/ZIB 6 biliary stent, Cook), introduced percutaneously. 
Results: In the covered stent group (N=35), median survival was 85.5 
days (range 1-756), with N=13 patients (37.1%) having biliary obstruc-
tion before or at time of death. In the non-covered stent group 
(N=34), median survival was 51.5 days (range 1-1004) with N=10 
patients (29.4%) having recurrent biliary obstruction before or at 
time of death. Fisher Exact test and Kaplan-Meier analysis showed 
no statistical significant difference for stent patency between both 
groups (P=0.6 and P=0.6), neither could a difference in survival be 
demonstrated (log rank survival P=0.8).
Conclusion: In malignant infrahilar biliary obstruction, patency rates 
of percutaneously placed covered or non-covered stents were not 
significantly different.

1206.6
Percutaneous interstitial brachytherapy (IB) in patients with 
bilioenteric anastomosis
J. Banzer1, D. Schnapauff1, G. Brinkhaus1, P. Wust2, B. Hamm1, B. 
Gebauer1;
1Radiology, Charité Universitätsmedizin Berlin, Berlin, Germany, 
2Radiation Therapy, Charité Universitätsmedizin Berlin, Berlin, 
Germany.

Purpose: To evaluate if bilioenteric anastomosis is a risk factor for 
abscess complication after percutaneous interstitial brachytherapy 
(IB) analogue to thermal ablation techniques.
Materials and Methods: We retrospectively analyzed all consecu-
tive patients treated with hepatic IB between Nov. 2007 and Feb. 
2010. A total of 319 brachytherapy treatments in 227 patients could 
be included. A single fraction high dose rate (HDR) interstitial 
brachytherapy using an Iridium-192 source was applied to all 
patients after percutaneous placement of afterloading catheters 
(guided by CT-fluoroscopy). A dose of up to 20 Gy was applied to 
each single lesion. Retrospectively diagnostic imaging and medical 
records were scanned for bilioenteric anastomosis (after surgery or 
by PTCD) as a known risk factor for developing postinterventional 
abscess. Complications were classified in minor and major complica-
tion types (A-F) in accordance with the definitions of the Society of 
Interventional Radiology. 
Results: Retrospectively, 17 of 227 patients had a bilioenteric anas-
tomosis (12 hepaticojejunostomy, 5 PTCD) and underwent a total of 
22 brachytherapy ablations. 2 of 22 ablations in patients with bilio-
enteric anastomosis (2/22, 9%) encountered biliogenic abscess as a 
major type D complication. Other complications after ablation with 
bilioenteric anastomosis were stratified in minor (type A or B) com-
plications. Significantly higher major complication rates are 
described for thermal ablation techniques in patients with bilioen-
teric anastomosis. 
Conclusion: IB seems to be superior to thermal ablation methods in 
high-risk patients presenting with bilioenteric anastomosis as 
abscess complications occur significantly less. In comparison to ther-
mal ablation, IB seems to spare bile duct integrity lowering the risk 
for biliogenic complication. 
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1207.4
1H-MR spectroscopy in the evaluation of osteoporotic 
and neoplastic vertebral fractures prior percutaneous 
vertebroplasty
F. Massari, P. Assako Ondo, S. Masala, G. Simonetti;
Diagnostic Imaging and Interventional Radiology, University of 
Rome “Tor Vergata”, Rome, Italy.

Purpose: The detection of spongious vertebral molecular variations 
can be utilized to distinguish the different sources of bone patholo-
gy. The relative water intensity correlates with hematopoietic ele-
ments dominating in youth. Instead fat cells proportion increases 
with age resulting in a conversion of red/yellow marrow. 
Materials and Methods: The study was performed with a 3T 
Magnetic Resonance; we used a single voxel (SV) method (TR/TE 
2000/40 msec) with point-resolved spectroscopy sequence (PRESS). 
We measured % FF and Lipid/Water ratio (LWR) in 46 subjects with 
MR findings of vertebral fractures related to osteoporosis, multiple 
myeloma and metastasis. The control group consisted of 48 subjects 
with no spinal pathologies. 
Results: In accordance with the relative presence of fat and water 
within the vertebral body, we found that in osteoporotic vertebral 
fracture and in hematopoietic diseases an inversion of physiological 
LWR is present. This is probably due to intraspongious edema and 
malignant cells infiltration with replacement of lipid-containing cells. 
Conclusion: 1H MRS provides a fine evaluation of vertebral bone 
marrow changes due to primary or secondary pathologies and 
allows appreciated differences not easily assessable with conven-
tional imaging. In the upcoming future, MR spectroscopy may be 
powerful in identifying physiological as well as pathological bio-
chemical changes in vertebral bone. This evaluation will be useful in 
pre-vertebroplasty planning in order to evaluate vertebrae that 
must be treated. 

1207.5
Randomized trial comparing vertebroplasty and conservative 
treatment analyzing pain relief and quality of life on the long 
term basis
J. Blasco1, A. Garcia2, L. San Román Manzanera1, J.M. Macho1, P. 
Peris2, P. Jaume3, E. Criado1;
1Interventional Neuroradiology, Hospital Clinic de Barcelona, 
Barcelona, Spain, 2Rheumatology, Hospital Clinic de Barcelona, 
Barcelona, Spain, 3Musculoskeletal Radiology, Hospital Clinic de 
Barcelona, Barcelona, Spain.

Purpose: Vertebroplasty is a well-known treatment for osteoporotic 
vertebral fractures, allowing pain relief in a high percentage of 
patients. Recent publications have raised doubts on the long-term 
effect of this treatment compared to standard medical treatment in 
terms of pain relief. The main purpose of our study was to evaluate 
the effect of vertebroplasty not only on pain relief but also on the 
quality of life compared to standard conservative treatment on a 12 
month follow-up. 
Materials and Methods: All patients with symptomatic osteoporo-
tic vertebral fractures with edema shown on STIR MR images were 
randomized either to vertebroplasty or conservative treatment. 119 
patients have been randomized in the study, with 93 patients (78%) 
achieving at this moment the 6 month follow-up. Pain and quality of 
life have been analyzed with the analog visual scale and the 
Qualeffo-41 at the beginning, 2 weeks, 2 months, 6 months and 12 
months after the date of inclusion into the trial. 
Results: Patients treated with vertebroplasty showed statistically 
significant improvements in VAS and Qualeffo pain domain scores 
compared to patients in the best medical treatment arm at the 6 
month follow-up. 

ed. A discmonitor performed a constant rate injection and recorded 
pressure/volume values producing the relative P-V curve. PD was 
then performed. Pain reduction and mobility improvement were 
recorded on 3/12/24 months with clinical evaluation and Numerical 
Analogue Scale (0-10 units) questionnaire. 
Results: A mean pain of 7.5±1.9 (4-8) NAS units was recorded prior 
to PD, which was reduced to 2.9±2.44 at 3 months, to 1.0±1.9 at 12 
months and 1.0±1.9 NAS units at 24 months post PD. Statistically sig-
nificant cut-offs recorded through the values’ correlation (pressure/
volume to pain reduction values) were a maximum injected volume 
of 2.4 ml (p=0.045), Po <14.9 psi (initial pressure required to inject 0.1 
ml of the mixture inside the disc - p≤0.05), Pmax ≤65 psi (highest 
pressure value on the curve - p=0.018) and Pmax-Po ≤47 psi 
(p=0.038). Patients meeting these cut-offs either independently or 
as a total presented a pain reduction >7 NAS units post PD. No com-
plication was noted. 
Conclusion: QD is an efficient technique which may have predictive 
value for discogenic pain evaluation. It serves as useful tool for 
patient selection concerning intervertebral disc’s percutaneous 
therapies. 

1207.3
Percutaneous vertebroplasty is not a risk factor for new 
osteoporotic compression fractures: results from VERTOS II
C.A. Klazen1, A. Venmans2, W.-J.J. van Rooij2, F.H. Jansen3, A.V. 
Tielbeek3, M.C. Schoemaker2, K.J. van Everdingen4, H. Fransen5, O.E. 
Elgersma6, P.N.M. Lohle7, W.P. Mali2;
1Radiology, Medisch Spectrum Twente, Enschede, Netherlands, 
2Radiology, St. Elisabeth Hospital, Tilburg, Netherlands, 3Radiology, 
Catharina-Ziekenhuis, Eindhoven, Netherlands, 4Radiology, 
Diakonessenhuis, Utrecht, Netherlands, 5Radiology, AZ Sint Lucas 
Gent, Gent, Belgium, 6Radiology, Albert Schweitzer, Dordrecht, 
Netherlands, 7Dept. of Radiology, University Hospital Utrecht, 
Utrecht, Netherlands.

Purpose: To assess the incidence of new VCFs during follow-up in 
patients with acute VCFs randomized to PV and conservative thera-
py. In addition, further height loss of the treated vertebrae with both 
therapies was assessed. 
Materials and Methods: VERTOS II is a prospective multicenter ran-
domized controlled trial comparing PV with conservative therapy in 
202 patients. Incidence, distribution and timing of new VCFs during 
follow-up were assessed from spine radiographs. In addition, further 
height loss during follow-up of treated VCFs was measured.
Results: After a mean follow-up of 11.4 months (median 12.0, range 
1-24 months), 18 new VCFs occurred in 15 of 91 patients after PV and 
30 new VCFs in 21 of 85 patients after conservative therapy. This dif-
ference was not significant (p=0.44). There was no higher fracture 
risk for adjacent versus distant vertebrae. Mean time to new VCF was 
16.2 months after PV and 17.8 months after conservative treatment 
(log rank p=0.45). The baseline number of VCFs was the only risk fac-
tor for occurrence (OR 1.43; 95%CI 1.05-1.95) and number (p=0.01) of 
new VCFs. After conservative therapy, further height loss of treated 
vertebrae occurred more frequently (35 of 85 versus 11 of 91 patients, 
p<0.001) and was more severe (p<0.001) than after PV. 
Conclusion: Incidence of new VCFs was not different after PV com-
pared with conservative therapy after mean 11.4 months follow-up. 
The only risk factor for new VCFs was the number of VCFs at base-
line. PV contributed to preservation of stature by decreasing both 
incidence and severity of further height loss in treated vertebra. 
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type II, multiple strut fractures; type III, transverse fracture; and type 
IV, transverse fracture with dislocation. Mean follow-up is 32 months. 
Results: Follow up imaging was completed on 106 self-expanding 
nitinol stents (26 closed cell, 80 open cell). Eight fractures (8.5%) 
were detected (1 type I, 6 type II and 1 type III). Seven were found in 
open cell stents (Precise 3, ViVexx 2, Acculink 1) and 1 in closed cell 
stents (Xact) (P=0.67). None were associated with clinical sequelae 
and one had an associated significant restenosis (> 80%) requiring 
treatment with re-stenting. 
Conclusion: Late stent fatigue following CAS is not an uncommon 
event. Stent cell design does not appear to influence the occurrence 
of stent fractures, however lesion characteristics – particularly heavy 
calcification – may be an associated risk factor. While rarely clinically 
significant, stent fractures are best detected with annual plain film 
radiographs.

1208.2
UK national carotid artery stenting registry: short and long 
term outcomes
S.D. Goode, J. Saeed, A.P. Counsell, T.J. Cleveland, S. Thomas, P. Gaines;
Sheffield Vascular Institute, Northern General Hospital, Sheffield, 
United Kingdom.

Purpose: Carotid artery stenting (CAS) has been introduced as an 
alternative to carotid endarterectomy (CEA) for the treatment of 
carotid stenoses and its popularity and use has increased worldwide. 
The UK National Carotid Stenting Registry is a database held by the 
British Society of Interventional Radiologists (BSIR) involving over 
1100 patients undergoing CAS in the UK from 1998 until 2009. This 
dataset provide us with extremely valuable data concerning short 
and long term outcomes of patients undergoing CAS in the UK. 
Materials and Methods: All interventions were prospectively en-
rolled in the registry. Initial entry forms included indications, demo-
graphic data, CAS data (including stents and protection device 
details) and 30 day outcomes. Follow up data was collected at yearly 
intervals. All complications occurring were documented. Data from 
both the initial and follow up entries were analyzed. 
Results: From 03/1998 to 08/2009, 1133 CAS procedures from 19 
hospitals across UK and Ireland were included prospectively into the 
registry. Mean age of the patients was 68.3 years. Surgery was an 
option in 70% of CAS performed. 50% of patients had contralateral 
disease > 50% stenosis. 80% were symptomatic from the carotid 
lesion. Using life table analysis, all stroke and death rate at 30 days, 1 
year and 5 years was 3.8, 7 and 21%, respectively. 
Conclusion: This prospective multicenter data gives a realistic pic-
ture of the possibilities and limitations of CAS across the UK. The reg-
istry provides us with favourably low short and long term outcomes 
for this new procedure as it continues to developed and be refined. 

1208.3
NIHR/HTA/BUPA Foundation/University of Oxford asympto-
matic carotid surgery trial-2 carotid stenting vs. surgery: 
greater stenting experience will improve the quality of 
randomised trials
A. Halliday1, E. Hayter1, L. Hirt2, S. Macdonald3, on behalf of the 
ACST-2 Collaborators;
1Cardiac and Vascular Sciences, St Georges University of London, 
London, United Kingdom, 2Clinical Trials Unit, University of Oxford, 
Oxford, United Kingdom, 3Consultant Vascular Radiologist & 
Honorary Clinical Senior Lecturer, Freeman Hospital, Newcastle-
upon-Tyne, United Kingdom.

Purpose: Recent trials comparing carotid endarterectomy (CEA) and 
stenting (CAS) have usually recruited symptomatic patients. In early 
studies some CAS operators were relatively inexperienced and com-

Conclusion: Our study suggests that vertebroplasty is effective for treat-
ing painful osteoporotic vertebral fractures, with better long term pain 
relief and health perception compared with conservative treatment.

1207.6
Effect of percutaneous vertebroplasty upon changes in load 
distribution during standing and walking: clinical experience 
and preliminary results
D.K. Filippiadis, A.D. Kelekis, G. Velonakis, A. Mazioti, E. Brountzos, 
N.L. Kelekis;
2nd Radiology Dpt.-Attikon Hospital, University of Athens, Athens, 
Greece.

Purpose: To illustrate effect of percutaneous vertebroplasty (PV) 
upon changes of load distribution during passive (standing) and 
dynamic (walking) situations in patients with vertebral fractures.
Materials and Methods: During last year, 36 patients (mean age 
75±15 years) with vertebral fractures were prospectively evaluated 
on an electronic baropodometer (150 cm length). Under anesthesia 
and fluoroscopic control, PV was performed with the use of 11-13G 
needles and PMMA was injected inside the vertebral bodies. 
Computed tomography scan assessed implant position and distribu-
tion post treatment. Load distribution between right and left foot 
and between rear and front of the same foot during standing and 
walking was recorded and compared prior and the day after PV with 
the use of Matched-pairs and Signed-Ranks (T test). 
Results: Comparison of load distribution difference (prior and the 
day post PV) between the two feet presented a mean value of 1.73% 
(p<0.09 - statistically insignificant) during standing and a mean value 
of 3.86% (p<0.05 - statistically significant) during walking. Com-
parison of load distribution difference (prior and the day post PV) 
between rear and front of the same foot presented a mean value of 
8.89% (p<0.03- statistically significant) during standing and a mean 
value of 22.94% (p<0.001- statistically significant) during walking. 
Conclusion: Percutaneous vertebroplasty’s effect upon load distri-
bution between the two feet is statistically significant (p<0.05) dur-
ing walking. Most impressively, load distribution difference among 
rear and front of the same foot is statistically significant for both 
standing (p<0.03) and walking (p<0.001). Percutaneous vertebro-
plasty apart from the already known effect upon pain reduction 
seems to be efficient for improvement of load distribution and equi-
librium as well. 

Free Paper Session
Neuro and carotid interventions

1208.1
Are carotid stent fractures clinically significant?
M. Garcia-Toca, M.K. Eskandari, A. Keeling, P.A. Naughton, M.D. 
Morasch, M.K. Kibbe, H.E. Rodriguez;
Vascular Surgery, Northwestern Memorial Hospital/ Northwestern 
University, Chicago, IL, United States of America.

Purpose: Carotid artery stenting (CAS) remains a valuable option for 
the treatment of carotid occlusive disease however late stent fatigue 
is a recognized complication. The purpose of this study was to deter-
mine the influence of stent architecture on self-expanding stent fail-
ures as well as the prevalence and clinical significance of stent frac-
tures following CAS.
Materials and Methods: Single-center retrospective review of 253 
carotid bifurcation lesions treated with CAS and mechanical embolic 
protection from April 2001 to December 2009. Stent integrity was 
analyzed by 2 independent observers using multi-planar plain films 
of the neck with fractures classified into: type I, single strut fracture; 
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1208.5
New flow reversal carotid protection-device for carotid 
artery angioplasty and stenting (CAS): results of the first 70 
procedures
M.K.W. Stengel
Stirum-Klinik Bruchsal, Institut für Interventionelle Radiologie und 
Bildgebende Diagnostik, Bruchsal, Germany.

Purpose: Proximal carotid protection-devices have theoretically a 
lower risk than distal protection-devices, due to the fact that lesion 
must be passed first without protection when using distal devices. 
Nevertheless proximal-devices are rarely used. This has various rea-
sons. A new protection device was developed with a smaller profile 
(7F), with a separated control-channel and a greater backflow chan-
nel (7F), so that the blocking of the carotid external artery is not 
required any more. The device was tested in 70 treatments.
Materials and Methods: The new device has been tested in 70 
treatments according to the rules of the German Carotid Registry 
(intended to treat, with neurological and CT-examinations before 
and after the procedure). In all these cases, the perfusion from the 
circulus arteriosus has been expected to be sufficient. 
Results: In 6 cases, the patient did not tolerate the blocking of the 
common carotid artery. In these cases the procedure was switched 
to a filter-protection device. In 64 cases, the blocking of the common 
carotid artery was well tolerated and there was a backflow without 
blocking of the external carotid artery. In all cases no neurological 
complications have been found. The periprocedural mortality has 
been 0%. 
Conclusion: The new flow-reversal-protection device is safe and 
can minimize the risk of embolism at CAS. If the blockage of the 
common carotid artery is not tolerated, it is possible to switch to a 
distal protection device without problems. 
Disclosure: The system will be produced by Optimed and I have 
introduced the development of the system.

1208.6
Inferior petrosal sinus sampling (IPSS) in the diagnostic 
evaluation of Cushing’s syndrome (CS): eight year single center 
experience
C. Anderson1, M.L. Vance2, J.F. Angle3;
1Vascular and Interventional Radiology, University of Virginia, 
Charlottesville, VA, United States of America, 2Endocrinology, 
University of Virginia, Charlottesville, VA, United States of America, 
3Radiology, University of Virginia, Charlottesville, VA, United States 
of America.

Purpose: IPSS is widely used to evaluate the site of ACTH secretion 
in CS patients. The specificity and negative predictive value of IPSS 
have been questioned. 
Materials and Methods: A retrospective analysis of all IPSS pro-ce-
dures between 2/19/01 and 8/5/09 was performed. All procedures 
were performed with CRH stimulation, by a single operator. 
Pathology reports and postoperative course were reviewed. 
Results: 105 IPSS procedures were attempted with a 100% technical 
success rate. There were 99 (94%) positive and 6 (6%) negative tests. 
of the 6 negative tests, two (33%) represented false negatives with 
corticotroph pituitary adenomas seen on pathology. The remainder 
represented documented ectopic ACTH secretion. of the positive 
tests, 69 (70%) patients demonstrated pathology proven corti-
cotroph adenoma and 30 (30%) demonstrated negative pathology. 
of those with positive IPSS and negative pathology specimens, 21 
(70%) clinically improved after surgery (+/- gamma knife therapy), 5 
(17%) subsequently underwent bilateral adrenalectomy, and 4 (14%) 
did not demonstrate any significant improvement despite repeat 
surgery and/or gamma knife therapy. Excluding patients without a 

plication rates of CAS were higher than expected. Experience has 
improved and, since 70% of carotid stenting procedures worldwide 
are performed on asymptomatic patients, the new Asymptomatic 
Carotid Surgery Trial, ACST-2 plans to recruit experienced operators 
and asymptomatic patients, to determine whether CAS is as safe as 
or safer than CEA. For the trial to provide robust and reliable evi-
dence we need around 200 hundred centres and at least 5000 ran-
domised patients. 
Materials and Methods: Before joining the trial, CEA and CAS oper-
ators submit a track record for assessment. The stroke rate must be < 
8% for symptomatic patients and < 4% for asymptomatic patients. 
Operators must have performed a minimum of 25 procedures, usu-
ally within the last 2 years. 
Results: Of the first 219 track records submitted, 187 were approved, 
others being asked for more experience (and usually being accepted 
when this was gained). At present, track records from just over 100 
centres in 25 countries have been approved. 103 CAS operators have 
been recruited with a combined experience of 14,724 procedures 
(range 25-800, median 60) as well as 137 CEA operators, combined 
experience of 48,291 procedures (range 25-1700, median 107). This is 
a total CEA and CAS experience of 63,015 procedures. 
Conclusion: For asymptomatic patients with significant carotid 
artery stenosis, stenting may be as effective as surgery. The ACST-2 
trial has already recruited hundreds of patients, but welcomes new 
centres. 

1208.4
Initial experience with a combined multi-detector row CT 
and angiography suite with a single interactive table for the 
evaluation and treatment of vascular disease involving the 
head and neck
J.J. Gemmete1, N. Chaudhary1, A. Pandey2, S.A. Ansari3;
1Radiology, University of Michigan, Ann Arbor, MI, United States 
of America, 2Neurosurgery, University of Michigan, Ann Arbor, 
MI, United States of America, 3Radiology, University of Chicago, 
Chicago, IL, United States of America.

Purpose: The purpose of this study is to present the advantages of a 
combined multi-detector row CT and angiographic system using a 
single interactive table for management of vascular disease involv-
ing the head and neck. 
Materials and Methods: 29 patients at our institution were studied 
with the combined system (June-2009 to January-2010). Direct intra-
arterial injection of contrast with CT imaging (IA-CTA) was per-
formed in 9 tumors, 3 intracranial AVMs, 4 spinal vascular lesions, 
and one aneurysm. CT perfusion was obtained in 5 temporary bal-
loon occlusion tests, two ischemic stroke, and two vasospasm cases. 
CT of head was obtained in two patients during aneurysm coiling. 
CT was also used to define the catheter position in two inferior pet-
rosal sinus sampling (IPSS) cases.
Results: All studies were technically successful and without compli-
cation. IA-CTA provided better definition of tumor architecture and 
extent compared to conventional imaging. Small cerebral arterio-
venous malformations were mapped on IA-CTA enabling microsur-
gery or radiosurgery. Fistula site in 4 spinal dural AVFs was accurately 
defined on IA-CTA to enable further treatment. A 1.5 mm left P3 
aneurysm was better delineated on the IA-CTA images. CT perfusion 
during 5 temporary balloon occlusion tests provided information 
about stroke risk. CT perfusion was also performed prior to two 
stroke and vasospasm cases providing critical information prior to 
intervention. CT without transferring patient ruled out rebleeding 
from aneurysm. Exact location of the catheter confirmed in two 
patients for IPSS. 
Conclusion: A combined multi-detector row CT system and angio-
graphic unit improves the management of vascular disease involv-
ing the head and neck. 
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1209.2
Transcatheter therapy for upper gastrointestinal non-variceal 
hemorrhage: is empiric embolization warranted?
N. Fidelman1, R. Eliahou2, A. Klimov2, A. Bloom2;
1Radiology, University of California, San Francisco, CA, United 
States of America, 2Radiology, Hadassah University Medical Center, 
Jerusalem, Israel.

Purpose: To determine if transcatheter arterial embolization per-
formed in the setting of active gastric or duodenal non-variceal 
hemorrhage is efficacious when angiographic source of bleeding 
cannot be identified.
Materials and Methods: Records of 115 patients (mean age 61 years; 
60% men) who underwent visceral angiography for endoscopically-
documented gastric (50 patients) or duodenal (65 patients) non-va-
riceal hemorrhage were retrospectively reviewed. Patients were sub-
divided into three groups according to whether angiographic evi-
dence of arterial hemorrhage was present and whether an emboliza-
tion was performed (Group 1: abnormality present, embolization per-
formed; Group 2: no abnormality, embolization performed [‘empiric 
embolization’]; Group 3: no abnormality, no embolization). Empiric 
embolization included vessels thought to supply the region harboring 
the endoscopic abnormality. Embolic materials included fibered coils 
and gelatin sponge particles. Thirty-day event-free survival rates (no 
additional interventions to treat the bleeding such as endoscopy, 
angiography or surgery) were compared.
Results: For patients with gastric sources of hemorrhage, no signifi-
cant differences in 30-day event-free survival were identified 
between the three groups, i.e. Group 1 (6/10 patients, 60%), Group 2 
(19/36 patients, 53%), and Group 3 (3/5 patients, 60%), respectively. 
Event-free 30-day survival was higher for patients with duodenal 
bleeding who either underwent empiric embolization (12/19 
patients, 63%) or embolization in the setting of an angiographically 
documented arterial hemorrhage (21/32 patients, 66%) compared to 
patients without evidence of arterial hemorrhage who were not 
treated (4/12 patients, 33%; p<0.02). 
Conclusion: Empiric arterial embolization is associated with 
improved survival in patients with a duodenal source of hemor-
rhage, but may not improve survival in patients with gastric hemor-
rhage.

1209.3
Prostatic arterial embolization to treat benign prostatic 
hyperplasia
J.M. Pisco1, L.C. Pinheiro2, T. Bilhim1, M. Duarte1, J.R. Mendes2;
1Interventional Radiology, Saint Louis Hospital, Lisbon, Portugal, 
2Urology, Hospital Curry Cabral, Lisbon, Portugal.

Purpose: To investigate whether prostatic arterial embolization (PAE) 
is a feasible procedure as an alternative treatment option for symp-
tomatic benign prostatic hyperplasia (BPH) while preserving sexual 
function. 
Materials and Methods: Twenty patients, aged 62 - 82 years (mean 
74.1) with symptomatic BPH, after failure of medical treatment, were 
selected for PAE with non-spherical 200 μm polyvinyl alcohol (PVA) 
particles. Angio MR was performed before PAE. Transrectal ultra-
sound, PSA (prostate specific antigen) IPSS (international prostate 
symptom score), quality of life (QoL), IIEF (international index of erec-
tile function) and peak urinary flow (Qmax) were performed before 
and at 1, 3 and 6 months after PAE. The procedure was performed 
under local anaesthesia by a single femoral approach. Sixteen 
patients were discharged 6 - 8 hours after the procedure and four 
the next morning (18 hours later). 
Results: PAE was technically successful in 19 of the 20 patients (95%) 
and in 2 patients the embolization could be performed only unilat-

confirmed diagnosis, the sensitivity and specificity of IPSS in our 
population are 98 and 100%, respectively. The positive and negative 
predictive values were 100 and 66%. 
Conclusion: The critical aspect of the diagnostic evaluation of CS is 
the detection of ectopic sources of ACTH and confirmation of a pitu-
itary source. In our experience, IPSS has a high sensitivity. The mod-
est negative predictive value agrees with previously published 
reports. In nine patients, no definitive diagnosis could be made 
despite surgery, highlighting the difficulty in managing this clinical 
entity. 

Free Paper Session
Embolotherapy 1

1209.1
Compression and relaxation tests are complementary 
to evaluate embolisation microspheres: comparison of 
Embosphere, Embozene and BeadBlock
K. Hidaka1, L. Moine2, G. Collin3, D. Labarre2, K. Osuga4, A. Laurent5;
1Division of Radiology, Department of Medical Technology, Osaka 
University Hospital, Suita City, Japan, 2Faculté de Pharmacie, 
Université Paris Sud-XI, Chatenay-Malabry, France, 3Technologie, 
Université de Technologie de Compiègne, Compiègne, France, 
4Department of Diagnostic and Interventional Radiology, 
Osaka University Graduate School of Medicine, Suita, Japan, 
5Interventional Neuroradiology, APHP Hopital Lariboisière, Paris, 
France.

Purpose: To compare embolisation microspheres with two comple-
mentary mechanical parameters: (1) Young’s Modulus, expressed in 
Pa, as an index of the resistance to a progressive compression during 
the elastic phase and (2) the half-relaxation time (HRT), defined as 
the time (sec) to obtain a 50% decrease of the resistance force under 
a permanent compression, as an indication of visco-elasticity i.e. 
ability to deform under a constant strain. 
Materials and Methods: Compression tests were performed on 
beads monolayer of Embosphere 900-1200 um (ES), Embozene 900 
um (EZ) and BeadBlock 900-1200 um (BB) using TAX-T2. After the 
compression test, a relaxation test with around 30% deformation 
was carried out. The individual force for each particle was obtained 
by dividing the total force by the number of particles. Hertz theory 
which is the contact mechanics of a linearly elastic spherical particle 
compressed by a flat rigid plate was applied to estimate the Young’s 
modulus by using the data up to 25% deformation, under assump-
tion that Poisson’s ratio was 0.5. HRT was calculated from the relax-
ation test. 
Results: ES had a greater Young’s modulus than EZ (62.5±7.8 vs. 
20.3±2.1 kPa, P<0.005) and a greater HRT (86.4±8.6 vs. 43.2±9.97 s, 
P<0.005). BB had a lower Young’s modulus than ES (22.8±2.4 kPa, 
P<0.005) but its HRT was not different (71.7±14.6 s, NS). 
Conclusion: There were major differences between the three prod-
ucts. Embosphere microsphere had the highest rigidity and the low-
est viscoelasticity. Embozene had the lowest rigidity and highest vis-
coelasticity. Beadblock was intermediate, having the same rigidity as 
Embozene and the same viscoelasticity as Embosphere. 
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Results: 19 of 20 feeding arteries occluded within 5 minutes (mean 
3.7 minutes) after deployment of the vascular plug, AVP II. One plug 
occluded after 8 minutes. No cerebral symptoms or signs, no 
hemopthysis or other chest symptoms were observed or reported. 
17 of 20 primary occluded feeding arteries remained occluded at fol-
low up as verified by selective pulmonary angiography in 17 AVPs, 
and Computer Tomography only in 3 AVPs. No migration or erosions 
produced by the device was observed. 
Conclusion: The AVP II effectively occludes feeding arteries in pul-
monary AVMs. No device related complications are so far observed. 
Recanalization after verified primary successful occlusion does 
occur, but probably less frequent than for coil embolization of 
pAVMs. 

1209.6
Balloon-occluded retrograde transvenous obliteration (BRTO) 
for gastric varices: usefulness of microcatheters
T. Sonomura1, W. Ono2, M. Sato1, H. Sanda2, S. Ishii2, H. Tanihata3, S. 
Sahara1, I. Takasaka1, M. Nakai1, H. Minamiguchi1, N. Kawai1, K. Kishi1;
1Radiology, Wakayama Medical University, Wakayama, Japan, 
2Gastroenterology, Kishiwada Tokusyukai Hospital, Kishiwada, 
Japan, 3Radiology, Kishiwada Tokusyukai Hospital, Kishiwada, 
Japan.

Purpose: There are four problems with BRTO for gastric varices: 1 
venous injury due to balloon catheter, 2 overdose of sclerosant, 3 
leakage of sclerosant and 4 incomplete obliteration of varices. We 
evaluated the usefulness of microcatheter technique introduced to 
solve these problems. 
Materials and Methods: 57 patients with gastric varices underwent 
BRTOs using microcatheters. A 6Fr balloon catheter was inserted 
into gastrorenal or gastrocaval shunts. A 3Fr microcatheter was 
inserted close into gastric varices, and the sclerosant was injected 
into the varices through the microcatheter during balloon occlusion. 
The next morning, thrombosis of the varices was evaluated by 
enhanced CT. In patients with incomplete obliteration of the varices, 
a second BRTO was performed the following day. Patients were fol-
lowed up with enhanced CT and endoscopy.
Results: In 55 of 57 patients, balloon catheters were successfully 
advanced into the shunts with the microcatheter guide. In all 
patients, the sclerosant injection through the microcatheter close to 
the varices could reduce the sclerosant volume. In 9 patients, micro-
coil embolization of collateral veins was performed using the micro-
catheter. In 13 patients with incomplete obliteration of the varices, 
additional injection of the sclerosant was performed through the 
over-night reserved microcatheter. The gastric varices completely 
disappeared in 52 of the 57 patients, and were reduced in the 
remaining 5 patients. No major complications were experienced 
from the procedure.
Conclusion: The microcatheter technique is essential for comple-
tion of BRTO of gastric varices.

erally. Only one patient referred pain during the procedure. IPSS 
decreased 9.4 points, QoL improved 0.9 points, the IIEF increased 1.7 
points and Qmax increased 4.4. PSA decreased 26.1% and the mean 
prostate volume decreased of 27.2%. There was one major complica-
tion (partial necrosis of the bladder wall). There was no deterioration 
of the sexual function in any patient. 
Conclusion: PAE is a feasible procedure, as an alternative treatment 
option with low morbidity, no sexual dysfunction and good symp-
tom control in patients with BPH. 

1209.4
Embolization of polycystic kidneys: an alternative to 
nephrectomy before renal transplantation
F. Cornelis1, R. Hubrecht1, Y. Le Bras1, N. Grenier2;
1Radiology, CHU Bordeaux, Bordeaux, France, 2Department of 
Radiology, Groupe Hospitalier Pellegrin, Bordeaux, France.

Purpose: In autosomal polycystic disease, surgical nephrectomy is 
necessary before transplantation when kidney volume is excessive. 
We evaluated prospectively the effectiveness of unilateral transcath-
eter arterial embolization (TAE) as an alternative to surgery to obtain 
a volume reduction allowing graft implantation.
Materials and Methods: From November 2007 to March 2009, 19 
patients, with an autosomal dominant polycystic kidney disease and 
enlarged kidneys descending below iliac crest, had unilateral renal 
embolisation, except one case of successive TAE. In all cases distal 
infusion of microspheres and proximal coiling were associated until 
circulatory arrest. To prevent post-embolization syndrome, a proto-
col with analgesic, anti-inflammatory and antibiotic drugs was pre-
scribed. Volume reduction was evaluated by CT before and at 3 and 
6 months after embolization. The treatment was considered as a suc-
cess when the lower pole of embolized kidney was located above 
the iliac crest at 6 months, making transplantation possible.
Results: Embolization was technically successful in all patients and 
effective in one session for 17 patients. The treatment was well toler-
ated clinically, without immediate or delayed complications. In one 
patient, the kidney did not decrease in size despite three sessions of 
embolization. Another patient had a supplemental cyst sclerosis to 
reach the objective. The mean volume reduction was of 42% % at 3 
months (p=0.006) and 59% at 6 months (p=0.001). All patients 
reached the 6 months end-point; 17 were listed for kidney transplan-
tation and 11 were successfully grafted.
Conclusion: Embolization of polycystic kidneys facilitates renal 
transplantation and seems to be an excellent alternative to nephrec-
tomy due to its lower morbidity.

1209.5
Occlusion of pulmonary arteriovenous malformations with 
Amplatzer Vascular Plug II: preliminary results
R. Andersen1, E. Dorenberg1, P. Giæver2, G. Hafsahl1;
1Radiology, Oslo University Hospital, Oslo, Norway, 2Respiratory 
Medicine, Oslo University Hospital, Oslo, Norway.

Purpose: Frequency of confirmed recanalization of primary success-
fully coil occluded pulmonary arteriovenous malformations (pAVMs) 
varies considerably, and may be present in as many as 50 % of 
patients treated. The Amplatzer Vascular Plug II (AVP II) (AGA Medical 
Corp., Plymouth, MN, US) is approved for arterial and venous embo-
lizations in the peripheral vasculature. We evaluated patency and 
possible side effects after deploying this new device in the feeding 
artery of pAVMs. 
Materials and Methods: 15 patients (18-78 years old) were treated 
with 20 AVP II (diameter 3-12 mm) for pAVMs with feeding artery 
diameters 2-8 mm. Mean clinical and radiological follow up time is 
13 months (range 3-24). 
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using three different trajectories with increasing difficulty. Target 
and skin entry point for the trajectories are aligned as follows: verti-
cally, angulated in an axial slice, and double angulated. Procedure 
time was recorded and the accuracy, defined as the shortest dis-
tance between the needle tip and target point, was determined. 
Results: XperGuide provides better accuracy compared to CT when 
angulated or double angulated needle trajectories are used. With 
XperGuide, all three trajectories result in similar accuracies, whereas 
with CT the accuracy decreases with increasing trajectory difficulty. 
Procedure time showed no significant differences between 
XperGuide and CT guidance. A more difficult needle trajectory takes 
longer procedure time. 
Conclusion: For angulated and double angulated needle trajecto-
ries, guidance by XperGuide results in better accuracies compared 
to CT guidance, with no differences in procedure time. 
Disclosure: Co-author A. Balguid is employee of Philips Healthcare, 
but has no financial interest in the company and, therefore, no per-
sonal benefit in this abstract.

1901.3
Intra-muscular use of Sphingosine-1-Phosphate and VEGF for 
angiogenesis in the rabbit ischemic hind limb
R. Uflacker, B. Panzegrau, K. Argraves, C. Hannegan, L. Gordon;
Interventional Radiology, Medical University of South Carolina, 
Charleston, SC, United States of America.

Purpose: S1P is an angiogenic modulator for vascularization. VEGF is 
a vascular endothelial growth factor with evidence of new vessel for-
mation but without longevity. We propose that the combination of 
S1P+VEFG creates stable neovascularization in an ischemic hind leg 
animal model. 
Materials and Methods: Excision of the left SFA was used to cause 
ischemia in the left limb of 40 rabbits. In four groups, 10 received 
S1P, 10 VGEF, 10 S1P+VEGF and 10 serum albumin, by IM injection in 
the left limb once a week for 4 and 8 weeks. Flow studies were per-
formed with injection of Tc 99m and tagged red blood cells, for sub-
traction. The follow up was nuclear medicine flow studies, corneal 
exam, and angiogram. After euthanasia, immunohistopathological 
muscle examination was performed for vessel counting. 
Results: Angiograms did not show statistical difference among the 
4 treated groups. Corneal exam did not show corneal neo vascular-
ization in any of the groups. Analysis of the RBC nuclear medicine 
data showed a significant synergistic effect between VEGF and S1P 
with occluded versus nonoccluded ratios higher when both drugs 
were given at both 4 and 8 weeks. The immunohistochemistry of the 
ADD muscle at 4 week end point, the S1P+VEGF showed a statistical-
ly significant difference in the number of counted vessels from con-
trol rabbits. 
Conclusion: We demonstrated that at the endpoints, S1P+VEGF 
stimulates angiogenesis and collateral growth and reduces the 
hemodynamic deficit in ischemic limbs and persists for the longest 
endpoint considered. It may have clinical application for inadequate 
limb blood perfusion and further studies are warranted. 
Disclosure: The project was supported by a grant from the SIR 
Foundation.
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1901.1
Fast and complete single-session ablation of large 
hepatocellular carcinoma by simultaneous insertion of 
multiple microwave antennas and intraoperative CEUS
L. Tarantino1, I. Sordelli2, C. Ripa3, F. Sabbatino4, M. Perrotta3, V. 
Nocera3;
1Internal Medicine, S.Giovanni di Dio Hospital, Frattamaggiore, Italy, 
2V Divisione di Chirurgia Generale, Seconda Università di Napoli, 
Naples, Italy, 3Surgery, S.Giovanni di Dio Hospital, Frattamaggiore, 
Italy, 4Oncology, Federico II University, Naples, Italy.

Purpose: To investigate the efficacy of simultaneous activation of 
multiple microwawe (MW) antennas and intraoperative contrast 
enhanced ultrasound (CEUS) for large hepatocellular carcinoma 
(HCC) ablation. 
Materials and Methods: 10 cirrhotics with single HCC nodule >3 cm 
(range: 3.0-6.0 cm; mean: 4.2 cm) underwent a single session MW 
ablation in multiple steps: (1) simultaneous insertion of two or three 
13-gauge-MW antennas (Vivawawe, Covidien, USA); (2) intraopera-
tive CEUS control (Sonovue, Bracco, Italy); (3) two or three MW anten-
nas reinsertion for treatment of residual viable tumor at CEUS. 
Treatment efficacy was assessed with three-phase CT after 1 month 
and with bi-monthly US follow-up and CT every 6 months. 
Results: Mean duration of MW sessions was 26 minutes (range 15-45 
minutes). The first step MW ablation was performed with two anten-
nas in six nodules and with three antennas in four nodules. 
Intraoperative CEUS showed residual tumor in six patients. Five out 
of these patients underwent a second insertion of two antennas and 
one patient, three antennas. Intraoperative CEUS at the end of the 
procedures and one-month CT control showed complete necrosis in 
all patients. No major complication was reported. Follow-up controls 
(range: 2-12 months; mean: 7.4) showed no local progression of the 
treated tumor, and six new HCC nodules in different segments than 
treated one in three patients. 
Conclusion: Simultaneous insertion of multiple MW antennas and 
intraoperative CEUS can realize a very fast, safe and complete abla-
tion of large HCC. 

1901.2
Real-time needle guidance combining soft-tissue imaging and 
live fluoroscopy compared to CT guidance
W.M.H. Busser1, Y. Hoogeveen1, A. Balguid2, K. Renema1, L.J. Schultze 
Kool1;
1Radiology, Radboud University Nijmegen Medical Centre, 
Nijmegen, Netherlands, 2Cardiovascular, Philips Healthcare, Best, 
Netherlands.

Purpose: Accurate percutaneous needle placement at small targets 
can be a challenging procedure. A new image guidance technique, 
combining CT-like imaging and fluoroscopy, is compared to CT guid-
ance. 
Materials and Methods: The XperGuide functionality of the Allura 
Xper FD-20 system (Philips, The Netherlands) combines 3D soft-tis-
sue imaging (XperCT) and fluoroscopy. By assigning target and skin 
entry point, the needle path is planned on XperCT images. During 
the guiding procedure, real-time fluoroscopy images are overlaid 
onto the planned path, enabling needle progression visualization. 
The CT procedures were performed on a Siemens SOMATOM 
Sensation 16 CT scanner (Siemens, Germany). Four radiologists per-
formed a total of 96 needle guidance procedures on a 3D abdominal 
phantom afforded with four small targets. Each target is reached 
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formed and the trachea was collected for AP study. Congestion, 
reepithelization, stenosis degree and retained secretions were stud-
ied. 
Results: Technical success was a 100%. Epithelium thickness in CT 
was normal in NiTi, increased to a mean of 3.5/3.5 mm in ST (30/90 
days) and increased to a mean 4/4 mm in DES. Lumen stenosis was 
normal in NiT, between 25 and 50% in ST and more than 50% in DES. 
There was a high presence of granuloma in ST, not remarkable in the 
other groups. In endoscopy all stents were reepithelizated but par-
tially in ST, totally in NiTi and totally with no location of stent struts 
in DES. Congestion was similar and retention of secretions signifi-
cantly higher in ST. Histology confirmed the findings. 
Conclusion: Nitinol stents do not affect the tracheal tissue in short 
term, whereas the nitinol+paclitaxel and steel stents cause impor-
tant lesions and tracheal stenosis, due stent in-growth in DES and to 
granuloma in the steel group.

1901.6
Robot tracking during medical interference
X. Xiao1, A. Melzer2, A. Volovick2, Z. Huang1;
1College of Art, Science & Engineering, University of Dundee, 
Dundee, United Kingdom, 2 IMSaT, University of Dundee, Dundee, 
United Kingdom.

Purpose: During any medical interventions, it is critical to identify 
the position of the instruments, probes or any other device such as 
robots in real-time. Our purpose was to develop MR-tracking of the 
INNOMOTION robot to help depict the three-dimensional motion of 
the robotic arm and align the MR image localization automatically.
Materials and Methods: A device was designed to position four 
microcoils at the robot front effector. The four trackers were fixed in 
rectangular coronal plane to the instrument insertion axis. Each 
tracker comprises MR receiving coil in an oil container to measure 
the 3D position using three orthogonal excitations. When the robot 
is moving during a medical interference, the MRI tracking technique 
has been employed to get the four trackers 3D position. The coils 
have been connected to four channels of the MRI scanner GE 1.5T 
HDx, software release 16 and tracked via the ExAblate 2000 CBS 
MR-guided focused ultrasound systems (InSightec). 
Results: The tracking coil RF signal is spatially localized but it cannot 
be seen on the MRI images. We could define the center of the device 
as the robot position. The MR scanner could rapidly locate every sin-
gle tracker and then align the relative image position with the robot. 
3 of the coils are sufficient to identify the robot position.
Conclusion: MRI tracking with active microcoils provides automatic 
positioning of the MR image according to the robot effector. But 
more work need to be done to evaluate the absolute targeting pre-
cision in the major slice positions during interventions. 
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1902.1
Fluoroscopically guided retrograde replacement of ureteral 
stents
M. Petullà, E. Cotta, A. Di Massa, M.E. Colosimo, M. Mangini, D. 
Laganà, G. Carrafiello, C. Fugazzola;
Radiologia, Ospedale di Circolo e Fondazione Macchi, Varese, Italy.

Purpose: We assessed the feasibility of fluoroscopically guided tran-
surethral replacement of ureteral stents as an alternative to cystos-
copy.
Materials and Methods: Over the last year, we replaced 165 dou-
ble-J ureteral stents in 122 patients (61 men and 61 women; mean 

1901.4
Real-time MR guided superselective transarterial liver 
embolization in an animal model
R. López-Benítez1, M. Bock2, H.U. Kauczor1, P.J. Hallscheidt1;
1Diagnostic and Interventional Radiology, University Hospital, 
Heidelberg, Germany, 2Radiology Department, DKFZ, Heidelberg, 
Germany.

Purpose: In this study, not only pre- and post-interventional MR 
imaging of the superselective liver embolisation were performed, 
but also the embolisation procedure itself was monitored in “real-
time” by fast MR sequences. Also, intraarterial perfusion changes 
before and after the embolisation will reveal tissue changes. 
Materials and Methods: Experiments were performed in 24 pigs. 
All embolisations were performed selectively through the common 
hepatic artery deep into the right or left hepatic artery (super-selec-
tive position). Every pig was transferred to the MR scanner and 
(closed bore 1.5 T) with a 30 mT/m gradient system. MRI angiograms 
were performed simultaneously as diluted (1:10) contrast medium 
through the microcatheter, delineating the target embolisation area 
(TEA). Once the TEA was defined, a super-selective embolisation was 
performed with microparticles ranging from 100 to 300 mcm 
(BioSphere Medical®, MA, USA) in 1:10 contrast medium dilution. In 
every subject, 5 ml of the embolisation mixture (ca. 0.5ml 100 to 300 
mcm of microparticles) was injected. The embolisation phase was 
controlled continuously by performing MR sequences during the 
injection of embolic material (real time MR-angiography). Five min-
utes after the embolisation phase, a third MR-angiogram, with injec-
tion of a maximum of 5 ml contrast medium through the vertebral 
catheter, was performed and the perfusion defect was documented. 
Results: Real time MR-angiography was successfully performed in 
all the specimens. The peak catheter signal-to-noise ratio, contrast-
to-noise ratio and enhancement ratios were obtained with 5-7% 
gadolinium concentrations. Particle flow dynamic acquisitions was 
determined with high precision, in the segmental hepatic arteries 
and in the hepatic tissue as well (R2 = 0.99; P < 0.0001). MR imaging 
reconstructions were displayed up to 3.1 frames/sec. 
Conclusion: MRI guided embolisation has the benefit of a real-time 
estimation of the degree of devascularization in a target area. 
Moreover, it is able to define with more precision changes in tumoral 
perfusion and diffusion and even early changes in the perfusion of 
other territories, thus, preventing complications and increasing the 
precision and quality of tumor embolisation. 

1901.5
Reactivity of tracheobronquial tissue after the deployment 
of three different autoexpandable metallic stents: study in 
animal model
C. Serrano1, F. Lostale1, A. Laborda1, R. Fernandez1, J. Rodriguez-
Gomez1, F. Rodriguez-Panadero1, M.A. De Gregorio2;
1University of Zaragoza, GITMI, Zaragoza, Spain, 2Interventional 
Radiology, Clinico Universitario Zaragoza, Zaragoza, Spain.

Purpose: To compare the tracheobronquial response to three differ-
ent autoexpandable metallic stents.
Materials and Methods: Sixteen neozeland female rabbits (4.0±0.5 
Kg) were divided into four groups. Three different autoexpandable 
stents, measuring 8x40 mm, were used: steel (ST; Wallstent™), nitinol 
(NiTi; Zilver®Flex™), paclitaxel eluting nitinol (DES; Zilver®PTX™) and 
a fourth control group (O; no stent). The stents were deployed per-
cutaneosly under general anaesthesia and fluoroscopic control. 
Animals were followed up by multislice CT at 30 and 90 days and 
sacrificed at 90 days. Axial, coronal and sagittal reconstructions were 
obtained. Epitelium thickness, lumen stenosis and presence of gran-
uloma were studied. A postmortem tracheal endoscopy was per-
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1902.3
Covered biodegradable oesophageal stents in treatment of 
benign esophageal fistulas
M. Köcher1, M. Černá1, V. Válek2, J. Panek2, R.P. Thomas1, T. 
Andrašina2;
1Department of Radiology, University Hospital, Olomouc, Czech 
Republic, 2Department of Radiology, University Hospital Brno, 
Masaryk University, Brno, Czech Republic.

Purpose: The biodegradable covered stents, used for elective thera-
py of benign esophageal fistulas will produce long-term fistula 
occlusion and its healing with preservation of free food intake. 
Because of gradual degradation it is not necessary to retrieve them. 
Aim of our study is to present the first experience in implantation 
technique and clinical effectiveness of a new type of esophageal 
covered biodegradable stent in the treatment of anastomotic leak 
after surgery. 
Materials and Methods: Biodegradable SX ELLA Esophageal Stent 
is a self-expandable stent braided from synthetic, absorbable mono-
filament which is composed of polyester poly(p-dioxanone) inter-
nally covered by polyethylene. From November 2008 to December 
2009, we treated 5 patients by 7 stents for benign anastomotic leak 
after surgery. All patients were men from 38 to 74 years (mean 60 
years). 
Results: Stent placement was successful and well tolerated in all 
patients. In two patients, additional stent was implanted 5 and 14 
days after the first stent implantation due to its partial migration. In 
4 patients, fistula was successfully sealed. In one patient fistula was 
only partially sealed. In 3 patients, stents were dissolved with leak 
disappearance. Two patients are still being followed to see gradual 
degradation of stent. 
Conclusion: Biodegradable covered SX ELLA Esophageal Stent is 
safe with promising results in the treatment of patients with benign 
anastomotic leaks. The use of biodegradable stents eliminate the 
need of removing the stent after long-term dwelling in situ as well 
as the risk of complications related to the removal. However more 
patients and longer follow up is needed. 
Disclosure: supported by grant IGA MZ CR no. NS/10288-3

1902.4
The role of lymphangiography for postoperative chylothorax 
and chylous ascites
R. Kawasaki1, K. Sugimoto2, M. Fujii3, T. Okada3, M. Yamaguchi2, K. 
Izaki3, K. Uotani3, K. Sugimura3;
1Radiology, Himeji Brain and Heart Center, Himeji, Japan, 
2Endovascular Therapy, Kobe University, Kobe, Japan, 3Radiology, 
Kobe University, Kobe, Japan.

Purpose: To assess the efficacy of lymphangiography for the treat-
ment of postoperative chylous leak. 
Materials and Methods: 9 chylothorax and 1 chylous ascites in 
which lymphangiography was performed were evaluated. All the 
patients received at least one supplemental treatment such as bowel 
rest, thoracic or abdominal drainage, and medication with oct-
reotide acetate. Computed tomography (CT) and X-ray radiography 
were performed just after the lymphangiography, several hours 
later, and the next day, until the leak point was confirmed or proxi-
mal thoracic duct was filled with lipiodol. Major leak was defined as 
extravasation visible on X-ray, and minor leak visible on only CT. The 
improvement of the leak was defined if the chylous leak was less 
than 100 ml/day and withdrawal of the tube. 
Results: The procedure was successfully performed in all 10 patients 
with 11 procedures. There were 4 major, 2 minor and 5 no leaks. The 
drainage of more than 1500 ml/day was observed in 2 major leaks, 
1000-1500 ml/day in 2 minor leaks, and less than 1000 ml/day in 2 

age 67.7 years, range 43-83); 92/122 patients had a native kidney, 
18/122 had a transplanted kidney and 12/122 had a ureteroileal con-
duit. The procedures were performed in the angiography suite with 
the patient under sedation. All stents were grasped with a goose-
neck snare under fluoroscopic control, and the distal end was with-
drawn just outside the urethra; then a wire was advanced through 
the stent lumen and positioned in the renal pelvis. The stent was 
then removed and replaced with a new double-J stent. 
Results: The procedures were successful in 160/165 cases. We 
observed 43 cases of mild haematuria that resolved spontaneously. 
During follow-up (1-16 months, mean 6.7), stent obstruction oc-
curred in 24 cases, requiring an additional retrograde replacement. 
Conclusion: Transurethral fluoroscopically guided retrograde re-
placement of dysfunctioning ureteral stents is an effective and safe 
alternative to cystoscopy.

1902.2
The endpoint of percutaneous treatment of benign biliary 
strictures: manometric perfusion test
R.P. Thomas1, M. Köcher1, J.H. Peregrin2, V. Válek3, M. Černá1, R. 
Havlik4, S. Fronkova5, J. Panek3, J. Kozak1;
1Department of Radiology, University Hospital, Olomouc, Czech 
Republic, 2Dept of Diagnostic and Interventional Radiology, 
Institute for Clinical and Experimental Medicine, Prague, Czech 
Republic, 3Department of Radiology, University Hospital Brno, 
Masaryk University, Brno, Czech Republic, 4Department of Surgery, 
University Hospital, Olomouc, Czech Republic, 5Department of 
Hepatology, Institute for Clinical and Experimental Medicine, 
Prague, Czech Republic.

Purpose: To assess whether biliary manometric perfusion test (BMPT) 
can be used in deciding the end point of percutaneous treatment of 
benign biliary strictures.
Materials and Methods: Twenty-five patients (15 men, 10 women, 
median age 53.5 yrs) after balloon dilatation treatment for benign 
biliary strictures were subjected to BMPT from February 2003 to 
February 2010. The evaluation results of this group were retrospec-
tively compared to a similar group of benign biliary stricture patients 
where standard clinical test was utilized for treatment evaluation 
after the balloon dilatation treatment. 
Results: The two groups were statistically similar in terms of age and 
gender with no significant differences. In the BMPT group, 23 out of 
25 patients underwent catheter removal subsequent to low pres-
sures than the success threshold during the perfusion test. 
Re-intervention was needed in 2 out of these 23 patients 13 days 
and 11 months later, respectively. The probability of biliary patency 
in this group at 1, 2 and 3 years was 86% according to Kaplan Meier 
analysis. The biliary patency of the clinical test group was also calcu-
lated using Kaplan Meier analysis (at 3 years 80%) and both were sta-
tistically compared. There was no statistical difference between the 
groups (Log rank test with p value: 0.403). 
Conclusion: BMPT has the same predictive value as clinical test in 
treatment success evaluation of benign biliary strictures. It helps to 
decide the treatment end point more effectively and has added 
advantages of being less time consuming, economic, safe and more 
comfortable for patients than clinical test.
Disclosure: supported by grant IGA MZ CR no. NS/10274-3
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dle path. The depth from the needle entry point to the target was 38 
to 86 mm. The biopsies were performed with a 18g true-cut. 
Results: Electronic display was always within 2 mm from the real 
position of the needle tip. The average time from skin to the target 
was 3 min. We were always able to place needle tip in the target 
nodule. The number of biopsies taken for each patient ranged from 
3 to 6. There were a total of 3 pulls back for redirection of the needle 
in ten biopsies, no needle retrieval needed to the skin and for a sec-
ond puncture. 9 of 10 biopsies revealed malignant tumour, while 
one 20 mm nodule in a cirrhotic liver was judged cirrhosis. No post 
biopsy complications occurred. 
Conclusion: Electromagnetic tracked biopsy is accurate to deter-
mine needle tip position, allows fast and accurate needle placement 
in targeted liver nodules. Further evaluation is needed to determine 
the benefit versus non assisted biopsy. 

Free Paper Session
Oncologic interventions 2: embolization for hepatic 
malignancy

1903.1
Selective chemoembolization for hepatocellular carcinoma in 
the caudate lobe
H.-C. Kim1, K.R. Son2, J.W. Chung1, J.H. Park3, H.J. Jae4;
1Radiology, Seoul National University Hospital, Seoul, Korea, 
2Radiology, Korea University Anam Hospital, Seoul, Korea, 
3Radiology, Seoul National University College of Medicine, Seoul, 
Korea, 4Department of Radiology and Emergency Medicine, Seoul 
National University Hospital, Seoul, Korea.

Purpose: To retrospectively analyze the clinical outcome of chemo-
embolization for solitary caudate hepatocellular carcinoma (HCC) at 
initial presentation. 
Materials and Methods: This retrospective study was approved by 
our institutional review board, and informed consent was waived. A 
total of 40 patients with single HCC in the caudate lobe at initial 
chemoembolization were retrospectively analyzed for their overall 
survival and progression-free survival. Multivariate analyses were 
performed for potential clinical and radiological factors using the 
Cox proportional hazard model. 
Results: Selective chemoembolization via the caudate artery was 
achieved in 34 (85%) patients. The overall survival rates at 1, 2, 3, 4, 
and 5 years were 92%, 79%, 65%, 56%, and 56%, respectively. 
Selective chemoembolization of the caudate artery was a critically 
important factor for longer overall survival (hazard ratio=0.091; 95% 
CI: 0.021, 0.389, P=0.000), and portal vein tumor thrombosis (hazard 
ratio=31.25; 95% CI: 4.88, 200.1, P=0.000) and multiple tumor-feed-
ing vessels (hazard ratio=6.87; 95% CI: 1.47, 32.1, P=0.014) were sig-
nificant factors for shorter overall survival. Selective chemoembo-
lization of the caudate artery was also a significant factor for longer 
progression-free survival (hazard ratio=0.278; 95% CI: 0.10, 0.76, 
P=0.013). 
Conclusion: Selective chemoembolization via the caudate artery is 
possible in most patients with caudate HCC and a critical factor for 
longer overall survival (hazard ratio=0.091) and progression-free 
survival (hazard ratio=0.278). 

major and 5 no leaks. In one patient with a minor leak, the chylous 
ascites was successfully sealed in the second procedure combined 
with additional starvation therapy. In four patients (3 major and 1 no 
leak), the leak was temporarily decreased but not sealed. The leak 
was successfully sealed in the remaining 4 patients during 3-12 days 
after procedure (median: 4 days). 
Conclusion: Although supplemental therapies are required, the 
lymphangiography can be the choice of treatment for sealing the 
postoperative chylothorax or chylous ascites. 

1902.5
Biomedical assessment of different bone biopsy needles
A.H. Mahnken1, A. Breckheimer1, V. Vargas Cunha-Cruz2, P. Bruners1, 
T. Schmitz-Rode3;
1Diagnostic Radiology, RWTH-Aachen University, Aachen, Germany, 
2Medical Engineering, RWTH Aachen University, Aachen, Germany, 
3Applied Medical Engineering, RWTH Aachen University, Aachen, 
Germany.

Purpose: To quantitatively analyze if bone biopsy needles differ in 
mechanical properties, subjective handling, signs of wear and tear 
and specimen quality.
Materials and Methods: In this study, 19 different bone biopsy sys-
tems (total 38; 2/type) were examined. With each biopsy needle, five 
consecutive samples were obtained from vertebral bodies of swine. 
The overall evaluation considered mechanical properties, subjective 
handling, and sample quality. During puncture a force-torques sen-
sor measured the mechanical properties at the different stages of 
the procedure (1 = passage of cortical bone, 2 = bone sampling, 3 = 
extraction of the needle). Before and after each biopsy, the needles 
were investigated using a profile projector and signs of wear and 
tear were recorded. Afterwards, a pathologist semi-quantitatively 
examined the samples macro- and microscopically regarding sam-
ple quality. 
Results: Measured forces showed remarkable variations in between 
the different biopsy systems (phase 1: -55.99N/-94.72N; phase 2: 
-96.67N/-145.64N; phase 3: 55.01N/81.55N). Increasing needle diame-
ter correlates with expanding forces (Spearman correlation: 
p=0.464). In general, trokar cut is superior to mandrin design. 
Besides, there was a notable distinction in needle quality since 
length reduction as a sign of wear and tear recorded by the profile 
projector ranged from 0.025 to 0.556 mm after repeated sampling. 
Conclusion: Bone biopsy needles vary significantly in performance. 
Needle design has an important influence on mechanical properties, 
handling and specimen quality. Detailed knowledge of those param-
eters would improve selecting the appropriate bone biopsy needle.

1902.6
Electromagnetic tracked biopsy under ultrasound guidance: 
preliminary results
E.M. Carvalho1, F. Deschamps2, P. Dory-Lautrec1, L. Laouisset1, S. 
Boudabbous1, T. De Baère1;
1Department of Interventional Radiology, Institut Gustave Roussy, 
Villejuif, France, 2Radiology, Institut Gustave Roussy, Villejuif, France.

Purpose: To evaluate safety, usefulness and accuracy of an electro-
magnetic guidance system for liver biopsies.
Materials and Methods: We performed 10 ultrasound-guided biop-
sies of liver nodules with 14-40 mm (med=25, mean=25) in diameter 
with electromagnetic tracking of the needle tip (E-Trax, General 
Electric). An electromagnetic transmitter was placed less than 50 cm 
above patient abdomen, and two sensors were linked to the probe 
while a sensor was inserted within the coaxial guiding trocart (16G) 
used for the biopsy. This allows electronic display of the needle tip 
overlaid on the real time ultrasound image, as well as the future nee-
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1.7 GBq. Most patients were Child-Pugh class A (81%), with multinod-
ular disease (74%). 16% had portal vein occlusion. Median survival 
was 14.1 months [mo] (95% CI 12.7-17.9). Survival varied significantly 
by CLIP: 0: 24.4 mo (19.6-not reached), 1: 19.4 mo (12.8-23.2), 2: 10.9 
mo (8.7-15.3), 3/4: 7.6 mo (6.5-11.7) (p<0.001); BCLC: A: 22.1 mo (15.5-
46.8), B: 19.4 mo (13.6-23.7), C: 10.0 mo (7.7-11.7), D: 2.4 mo (0.4-4.4) 
(p<0.001); Child-Pugh: A: 15.9 mo (13.1-20.8), B: 10.3 mo (7.4-12.6), C: 
2.4 mo (0.4-4.4) (p<0.001); tumor burden: ≤5 nodules: 19.1 mo (14.5-
23.2), >5 nodules: 8.7 mo (7.2-11.4) (p<0.001); and extrahepatic dis-
ease: present: 7.5 mo (4.3-13.1), absent: 14.9 mo (12.5-19.1) (p=0.001). 
On univariate analysis, these factors as well as ECOG performance, 
bilobar disease and raised (>median) total bilirubin, ALT or AFP were 
significant predictors of survival. On multivariate analysis, the most 
consistent predictors of survival were: extrahepatic disease: HR 3.8 
(2.0-7.4) (p<0.001); raised total bilirubin: HR 1.54 (1.1-2.2) (p=0.025); 
number of nodules: HR 1.48 (1.1–1.9) (p=0.004); and CLIP: HR 1.33 (1.1-
1.6) (p=0.006). 
Conclusion: CLIP staging (which incorporates Child-Pugh, extent of 
hepatic disease, AFP and PVO) and extent of disease at treatment 
(intra/extrahepatic) are key predictors of survival. 

1903.4
90Yttrium-microsphere-radioembolization of symptomatic, 
nonresectable neuroendocrine hepatic metastases
P.M. Paprottka, R.-T. Hoffmann, F. Raeßler, C.G. Trumm, G. Schmidt, 
M.F. Reiser, T.F. Jakobs;
Institute of Clinical Radiology, University of Munich, Munich, 
Germany.

Purpose: To evaluate safety, efficacy and symptom-control of radi-
oembolization with 90Yttrium-microspheres in patients with nonre-
sectable liver metastases from neuroendocrine tumors (NETLMs).
Materials and Methods: Forty-two patients with a mean age of 62 
years and treatment-refractory liver metastases from neuroendo-
crine tumors underwent single session, whole-liver-radioemboliza-
tion utilizing 90Yttrium resin-microspheres. After treatment, tumor 
response was assessed by cross-sectional imaging using the 
Response Evaluation Criteria in Solid Tumors (RECIST) and tumor 
marker levels. Furthermore, laboratory/clinical toxicities and clinical 
symptoms were analyzed.
Results: The median activity delivered was 1.63 GBq. Imaging fol-
low-up using RECIST-criteria at 3 months demonstrated partial 
response, stable disease and progressive disease in 22.5, 75 and 
2.5%, respectively. In 97.5%, the liver lesions appeared hypovascular 
or partially necrotic. The mean follow-up time was 16.2 months 
(range 2.8 – 50.1 months) with 40/42 patients still being alive. The 
median decrease of tumor marker levels at 3 months was 62% 
(Chromoganin A) and 29% (Serotonin), respectively. There were no 
acute or delayed toxicities according to the Common Terminology 
Criteria for Adverse Events (CTCAE v3.0) higher than grade 2. No radi-
ation induced liver disease was noted. An improvement of clinical 
symptoms was observed in 36 of 38 symptomatic patients three 
months after treatment. 
Conclusion: Single-session, whole-liver radioembolization with 
90Yttrium-microspheres is a safe and effective treatment option in 
patients with otherwise treatment-refractory liver metastases from 
neuroendocrine tumors. Anti-tumoral effect is supported by good 
local tumor control, decrease in tumor marker levels and improve-
ment of clinical symptoms. Further investigation is warranted to 
define the role of radioembolization in the treatment paradigm of 
NETLMs.

1903.2
Radioembolization using Y90-labeled resin microspheres (RE) 
as consolidation treatment after first-line chemotherapy (CxT) 
for liver metastases from colorectal cancer (mCRC)
M.L. Diaz1, J.I. Bilbao2, B. Sangro3, A. Chopitea4, J. Rodriguez4, M. 
Rodriguez5, M. Iñarrairaegui3, M. Ponz4;
1Radiologia Intervencionista, Clinica Universitaria de Navarra, 
Pamplona, Spain, 2Dept. of Radiology, Clinica Universitaria de 
Navarra, Pamplona, Spain, 3Hepatología, Clinica Universitaria de 
Navarra, Pamplona, Spain, 4Oncología, Clinica Universitaria de 
Navarra, Pamplona, Spain, 5Nuclear Medicine, Clinica Universitaria 
de Navarra, Pamplona, Spain.

Purpose: To evaluate the role of liver RE in combination with CxT as 
consolidation treatment in the management of patients with mCRC. 
Materials and Methods: Retrospective study between 09/2003 and 
12/2008 of patients with liver-predominant mCRC receiving RE (SIR-
Spheres) as consolidation treatment (deemed unresectable after > 6 
courses of 1st-line CxT). Progression-free survival (PFS) and overall 
survival (OS) were calculated from day of RE. 
Results: 23 patients (median: 60.5 years) were analyzed. 56.5% had 
limited extrahepatic disease. 1st-line CxT included oxaliplatin + 5FU 
(9%) or capecitabine (91%) + irinotecan (22%), cetuximab (61%) or 
bevacizumab (9%). 91% of patients had partial response or stable 
disease at the time of RE. Median activity of RE administered was 1.2 
GBq (range 0.5-2.0). No treatment-related deaths were recorded. 
With a median follow-up of 62 weeks (45-78), 61% of patients 
received no CxT in the 3-month period post-RE. 3 patients (13%) 
were down-sized to surgical resection/ablation and were censored 
for PFS/OS analysis at that time. Median PFS was 27 weeks 
(95%CI:17.6-36.3). Median OS was 72 weeks (95%CI:65.0-78.9) and 1- 
and 2-year survival rates were 78 and 34%, respectively. Tumor bur-
den, estimated by tumor volume, nodularity or extrahepatic disease 
was not a prognostic factor. However, intensity of radiation (activity 
per tumor volume higher or lower than the median) significantly 
influenced survival. 
Conclusion: When used as consolidation treatment after first-line 
CxT, RE is a safe procedure that may reduce the rate of liver progres-
sion and help provide long-term survival. Clinical trials in this setting 
are warranted. 

1903.3
European multicenter evaluation of radioembolization (RE) 
with 90Y-labeled resin microspheres: an analysis of the 
predictors for hepatocellular carcinoma (HCC) outcome
M.L. Diaz1, J.I. Bilbao2, L. Carpanese3, R. Cianni4, F. Fiore5, R. Golfieri6, 
R.-T. Hoffmann7;
1Radiologia Intervencionista, Clinica Universitaria de Navarra, 
Pamplona, Spain, 2Dept. of Radiology, Clinica Universitaria de 
Navarra, Pamplona, Spain, 3Interventional Radiology, IFO Regina 
Elena National Cancer Institute, Rome, Italy, 4Radiology 2, Ospedale 
S. M. Goretti, Latina, Italy, 5Radiology, NCI Fondaz G. Pascale, 
Naples, Italy, 6Azienda Ospedaliero Universitaria di Bologna, 
Policlinico  S.Orsola-Malpighi, Unità Operativa Radiologia Albertoni, 
Bologna, Italy, 7Department of Radiology, University of Munich, 
Campus Grosshadern, Munich, Germany.

Purpose: The prognosis in HCC was evaluated in a large series of 
patients receiving radioembolization. 
Materials and Methods: 250 patients from 8 different European 
centers with unresectable HCC were treated with RE using 90Y-resin 
microspheres (SIR-Spheres). Prognostic factors significant on univari-
ate analysis were combined in multivariate models to identify pre-
dictors of survival.
Results: Patients (mean age 65.2 years) received a median activity of 
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follow-up imaging, 32 (65%) patients progressed at other sites. 
Censoring for transplant, Kaplan-Meier estimated 1-year progres-
sion-free survival was 42% (median, 10 mo) for patients with primary 
tumors and 24% (median, 2.6 mo) for patients with metastases. 
Overall survival 1-year from therapy was 59% (median, 19.5 mo) for 
patients with primary tumors and 28% (median, 9.1 mo) for patients 
with metastases.
Conclusion: Chemoembolization with RFA provided local control in 
83% of liver tumors up to 9.2 cm in diameter. Progression elsewhere 
remains the major determinant of survival, stressing the need for 
integration with effective systemic therapies. 

Free Paper Session
PVD 2: critical limb ischaemia

1904.1
Angioplasty or primary stenting for infrapopliteal lesions: 
results of a prospective randomized trial
C. Randon1, F.E. Vermassen2;
1Vascular Surgery, University Hospital Ghent, Ghent, Belgium, 
2Department of Surgery, University Hospital Ghent, Ghent, Belgium.

Purpose: Excellent results of small size stents in coronary arteries 
lead endovascular therapists to their use in infrapopliteal vessels. 
However, to date no level I evidence exists to recommend primary 
stenting over infrapopliteal angioplasty alone. The aim of this ran-
domized single centre trial was to compare their 2 year outcome. 
Materials and Methods: A total of 38 limbs in 35 patients with criti-
cal limb ischemia were randomised to angioplasty (22 pts) or prima-
ry stenting (16 pts). The target lesions were infrapopliteal occluded 
(36) or stenotic (20) lesions from less than 2 cm to more than 15 cm 
of length. The mean age was 72 y. 
Results: At 12 m, there was no statistical difference in survival (angio- 
plasty 69.3%, primary stenting 74.7%); in limb salvage (90% angio-
plasty and 91.7% primary stenting); and in primary and secondary 
patency between both groups (66 and 79.5% angioplasty; 56 and 
64% primary stenting). Renal insufficiency was the only significant 
negative predicting factor for limb salvage in both groups. 
Conclusion: The 1 year results of both groups were broadly similar. 
Stenting has its place in infrapopliteal angioplasty if the procedure is 
jeopardized by a dissection or recoil, but our results do not support 
primary stenting in all cases. Registration number: NCT00134277 
(http//www. clinical trials.gov). 

1904.2
Alternative techniques for below-the-knee recanalization: 
procedural and clinical long-term results from a single center 
experience
E. Pampana, L. Boi, C. Del Giudice, V. Da Ros, R. Gandini, C.A. Reale;
Department of Diagnostic Imaging, Molecular Imaging, 
Interventional Radiology and Radiation Therapy, University Hospital 
Tor Vergata, Rome, Italy.

Purpose: Percutaneous recanalization with PTA is becoming the 
cornerstone of treatment of below-the-knee vascular disease. None-
theless, successful recanalization is not always obtained with ante-
grade approaches. Recently new alternative techniques to recanalize 
cases not treatable with antegrade approach have been introduced. 
We report our results focusing on anatomical indications and techni-
cal aspects. 
Materials and Methods: We collected 1554 patients with CLI for 
popliteal and infrapopliteal lesions. In 184 patients (12%), antegrade 
revascularization failed and alternative techniques were adopted. 56 
were treated with transpedal retrograde approach, 44 with pedal-

1903.5
90Yttrium radioembolization of chemotherapy-refractory 
colorectal cancer liver metastases
P.M. Paprottka, R.-T. Hoffmann, F. Raeßler, C.G. Trumm, G. Schmidt, 
M.F. Reiser, T.F. Jakobs;
Institute of Clinical Radiology, University of Munich, Munich, 
Germany.

Purpose: To evaluate safety and survival outcomes of radioembo-
lization with 90Yttrium-microspheres in patients with colorectal can-
cer liver metastases in whom currently available therapies had 
failed.
Materials and Methods: Eighty-eight patients with colorectal can-
cer liver metastases in whom chemotherapy had failed underwent 
single-session, whole-liver 90Y radioembolization. Response and 
toxicity were assessed by computed tomography/magnetic reso-
nance imaging utilizing the Response Evaluation Criteria in Solid 
Tumors (RECIST) and the National Cancer Institute’s Common 
Terminology Criteria for Adverse Events (CTCAE v3.0). Furthermore, 
tumor-marker levels, laboratory/clinical toxicities and survival were 
evaluated. 
Results: The median activity delivered was 1.87 GBq. Imaging fol-
low-up at 3 months demonstrated partial response, stable disease 
and progressive disease in 20.8, 75 and 4.2%, respectively. Median 
overall survival was 11.2 months, with improved survival for patients 
with a decrease in carcinoembryonic antigen level (18.7 vs. 5.2 
months) and imaging response (28.7 vs. 4.4 months; p<0.001). Except 
for one instance of treatment-associated cholecystitis (grade 4 toxic-
ity), there were no acute or delayed toxicities according to the CTCAE 
criteria higher than grade 2. No radiation induced liver disease was 
noted. 
Conclusion: Single-session, whole-liver radioembolization with 
90Yttrium-microspheres is a safe and effective treatment option for 
patients in whom currently available therapies had failed. Anti-
tumoral effect is supported by good local tumor control, decrease in 
tumor marker levels and significant improved survival for patients 
with imaging response. Further investigation is warranted to deter-
mine the optimal use of this emerging therapeutic modality.

1903.6
Combined chemoembolization and radiofrequency ablation 
for intermediate-size primary and secondary hepatic 
malignancies
T. Churchill, M.C. Higgins, J.I. Mondschein, A. Nemeth, S.W. 
Stavropoulos, M.C. Soulen;
Radiology, University of Pennsylvania, Philadelphia, PA, United 
States of America.

Purpose: To evaluate local control, TTP, and survival after combined 
chemoembolization and RFA of intermediate-sized hepatic malig-
nancies.
Materials and Methods: IRB-approved retrospective analysis of 68  
tumors (44 primary, 24 metastatic) in 57 patients treated with chemo- 
embolization followed by RFA the next day. Mean diameter 4.6 cm 
(maximum 9.2 cm). Clinical, laboratory, and imaging evaluations per-
formed one month post-treatment then every 3 months. 59 tumors 
(38 primary, 21 metastases) in 49 patients evaluable for response. 
All patients included in the survival analysis. Patients who neither 
received a transplant nor died were followed for a median of 16.4 
months (range 1-114).
Results: Residual tumor detected in 10/59 (17%) tumors in 10 
patients: 6 at 1 month, 1 at 2 months, 1 at 4 months, 1 at 7 months 
and 1 at 13 months; in 5/38 (13%) primary tumors and 5/21 (24%) 
metastases. Local failure occurred in 0/9 tumors <3 cm, 5/24 (21%) 
3-5 cm, and 5/26 (19%) greater than 5 cm. Among 49 patients with 
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patients, retrograde tibial/pedal access was associated. All Btk target 
vessels were treated with very low-profile balloons PTA alone. In 44 
patients, treatment of SFA lesions was performed and associated 
with stenting in 50%. Clinical examination and US evaluation were 
assessed every 6 months. 
Results: Technical success was 97%. Straight distal run off was 
obtained with patency of 1-or-2-vessels. Four complications oc-
curred. At mean follow-up of 31 months (range 6-57) the patients’ 
clinical condition was: improved (88%), stable (8%) and worst (4%). 
Patients with ulcers presented a complete (68%) and partial (18%) 
healing. Limb salvage was 94%. Reintervention rate was 9%: Kaplan-
Meier analysis showed minor amputation-free rate of 79% at 6 
months, remaining stable up to 4 years. Major amputation-free rate 
was 98 and 79% at 1 and 4 years, respectively. 
Conclusion: BTK revascularization in diabetic CLI and trophic lesions 
is safe and effective and can be successfully repeated. Minor ampu-
tations were observed within 6 months mainly related to advanced 
stage disease at the time of procedure. 

1904.5
Intra-arterial thrombolysis in the treatment of acute limb 
ischemia: a single center experience
E. Paci1, S. Alborino1, M. Fichetti1, P. Boscarato1, L. Carbonari2, R. 
Candelari1;
1Interventional Radiology, Azienda Ospedali Riuniti Ancona, 
Ancona, Italy, 2Vascular Surgery, Azienda Ospedali Riuniti Ancona, 
Ancona, Italy.

Purpose: To report our personal experience about the treatment of 
patients with acute limb ischemia (ALI) using percutaneous tran-
scatheter intra-arterial selective regional thrombolysis. 
Materials and Methods: We retrospectively analyzed the period 
between July 1997 and November 2009 about the percutaneous 
treatment of transcatheter intra-arterial regional thrombolysis 1205 
patients with ALI underwent emergency angiography of the lower 
limb for acute arterial occlusion (1197 thrombus, 8 embolus). 1197 
patients with arterial thrombosis underwent to regional thromboly-
sis using selective intraarterial continuous infusion of Urokinase 
(50000-100000 UI/h). Occlusion of the following segments was 
observed: 251 femoro-popliteal bypass (2 times in 7 patients, 3 times 
in 2 patients) 529 iliac/femoral/popliteal artery (thrombosis in situ 
secondary to underlying atherosclerotic stenosis), 128 iliac/femoral/
popliteal stent, 180 femoral–popliteal–tibial (thrombosis in situ sec-
ondary to underlying aneurysm), 67 aorto-bisiliac bypass, 9 femoro-
femoral bypass, 7 axillo/femoral bypass, 6 acute thrombosis of the 
aorta. The infusion time ranged between 24 and 72 h (medium 60 h). 
In 45/1197 patients percutaneous aspiration thrombectomy proce-
dure was associated with the lysis, in 1069/1163 angioplasty and/or 
stenting procedure was used during or at the end of thrombolysis. 
Results: In 1118/1197 patients, immediate clinical success (limb sav-
age) after thrombolysis was recorded. In 4.6% patients minor com-
plication (28 haematoma, 12 femoral/axillary pseudoaneurysms, 16 
revascularization syndrome/fasciotomy), in 0.5% patients major 
complication (cerebral haemorrhage in three patients, laryngeal 
haemorrhage in one patient, periprocedural death in two patients) 
were observed.
Conclusion: The percutaneous transcatheter intraarterial selective 
regional thrombolysis is safe and efficacy for the treatment of ALI. 
Our experience confirms that this technique represents a well stan-
dardized therapeutic option. 

plantar and 30 with plantar-pedal retrograde revascularization. A 
trans-collateral angioplasty and retrograde revascularization was 
suitable in 54. 
Results: Successful outcome was obtained in 181 patients (98%) 
with alternative techniques. Popliteal stenting was performed only 
in 9 patients for suboptimal angioplasty results. Two retroperitoneal 
bleeding and 12 minor complications were registered. Limb salvage 
rate at 1 year follow-up was 99%. All patients obtained an immedi-
ate improvement of clinical status. 
Conclusion: High failure rate for antegrade revascularization is 
reported in literature. Most of these patients are considered at risk 
for surgical approach. Alternative techniques may be useful in these 
cases to obtain a significant improvement of symptoms with a safe 
and feasible technique. 

1904.3
Angioplasty of BTK arteries: long term FU and factors 
influencing clinical outcome
J.H. Peregrin1, B. Koznar2, J. Novotný1, J. Kováč1, J. Skibová3;
1Dept of Diagnostic and Interventional Radiology, Institute for 
Clinical and Experimental Medicine, Prague, Czech Republic, 
2Radiology, IKEM, Prague, Czech Republic, 3Dept of Statistics, 
Institute for Clinical and Experimental Medicine, Prague, Czech 
Republic.

Purpose: To evaluate clinical outcome of infrapopliteal PTA in 
patients with chronic critical lower limb ischemia (cCLI). 
Materials and Methods: A group of 1268 patients/1445 lower limbs 
with cCLI with infrapopliteal PTA performed was retrospectively ana-
lyzed. Average age was 67±10.8 years, 70% of the patients were 
males, 80% of the patients suffered from DM, 40.8% had IM or AP. 
Main indications to PTA were: gangrene (50.2%), non-healing ulcer 
(17.0%) and rest pain (15.2%). Almost all lesions were TASC D type, 
with average length 15.1 cm. The average number of arteries inter-
vened per limb was 1.77. The criterion of clinical success was salvage 
of functional limb (LS) with maximally TMT amputation. 
Results: Technical PTA success was 81% of the arteries intended to 
treat. Primary LS at one year: 76.1%. Secondary LS: 84.4%, 78.3.7% 
and 73.4% at 1, 5 and 10 years FU, respectively. The most significant 
negative clinical condition influencing LS rate was presence of gan-
grene prior PTA, the most significant feature positively influencing 
LS rate was the number of patent arteries after PTA (primary LS: 0 
arteries-56.4%, 1 artery-73.1%, 2 arteries-80.4% and 3 arteries-83.0%). 
Conclusion: All accessible infrapopliteal arteries should be 
approached in patients with cCLI, no matter if they are TASC D type. 
By repeated PTAs, a secondary LS could be maintained as high as 
73% even 10 years after procedure. 

1904.4
Below-the-knee endovascular treatment in diabetic patients 
with critical limb ischemia in a single-center experience: mid-
term follow-up clinical results
M. Citone, A. Rebonato, M. Rossi, N. Maltzeff, P. Aloisio, G. Varano, V. 
David;
Radiology, S.Andrea University Hospital, Rome, Italy.

Purpose: To evaluate the role of percutaneous revascularization 
with angioplasty in a series of diabetic patients with critical limb 
ischemia and follow-up of mid-term clinical results. 
Materials and Methods: Between 2004 and 2009, 147 diabetic 
patients underwent percutaneous revascularization for foot rest 
pain (19%) and/or tissue loss (81%). According to Texas University 
classification, 82 were III-D stage. Preoperative evaluation consisted 
of CD-Ultrasound and TCPO2. In 40%, MR/CT angiography was per-
formed. Preferred access was antegrade ipsilateral (>95%). In 11 
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tervention in 1.4-9% of cases. From local data, 553 patients with 
mean age 75 +/- 7 years underwent median follow-up of 31 months 
(range 1-97) after EVAR. There were 86 re-interventions in 69/553 
patients (12%). Re-intervention-free survival at 1, 3, 5 and 7 years was 
90, 85, 81 and 78%. There was a higher re-intervention rate in 
patients who had needed an intraoperative adjunct during the index 
procedure (p=0.014). Intraoperative adjuncts were an independent 
risk factor for future re-intervention (Hazard ratio 2.620, 95% C.I. 
1.182 to 3.759, p=0.012). 
Conclusion: There is a significant re-intervention rate after EVAR; 
most patients requiring re-intervention present symptomatically. A 
high-risk subgroup may be identifiable to rationalise surveillance.

1905.2
Ten-year mortality after elective endovascular abdominal 
aortic aneurysm repair: evaluation of established risk scores
R. Nolz1, A.G. Wibmer1, A.M. Prusa2, H. Teufelsbauer2, G. Kretschmer2, 
J. Lammer1, M. Schoder1;
1Department of Radiology/Division of Cardiovascular and 
Interventional Radiology, Medical University of Vienna, Vienna, 
Austria, 2Department of Vascular Surgery, Medical University of 
Vienna, Vienna, Austria.

Purpose: To evaluate the predictive value of practicable risk scores 
in terms of mortality during a 10-year follow-up period after elective 
endovascular aneurysm repair of abdominal aortic aneurysms.
Materials and Methods: Retrospective analysis was performed in a 
patients cohort (n=130) treated during 1995-1999. All survivors 
(n=49/130, 37.7%) completed a follow-up of at least ten years. Time 
of death was provided by the ‘Statistics Austria’, an independent and 
non-profit making federal institution under public law. The influ-
ence of ‘Glasgow Aneurysm score’ (GAS), ‘modified Leiden Score’ 
(mLS), ‘Customized Probability Index’ (CPI), risk score of the ‘Society 
of Vascular Surgery’ (SVS), and the ‘Giles Score’ (GS) on the probabili-
ty of mortality was calculated by a logistic regression model. The 
performance of the logistic regression model was evaluated with 
the C (for concordance) statistic, which is identical to the area under 
the receiver operating characteristic curve. 
Results: While all risk scores produced statistically significant results 
in logistic regression after ten years (odds ratios: GAS: 1.057, mLS: 
1.139, CPI: 1.028, SVS: 1.079, GS: 1.141; all: p<0.04), individual scores 
had differing Areas Under the Curve (AUC) during follow-up. During 
mid-term follow-up mLS and CPI were most powerful to predict 
death (AUC: mLS: 0.730, CPI: 0.736). After ten years mLS showed the 
highest AUC followed by GS, GAS, CPI, and SVS (AUC: mLS: 0.711, GS: 
0.684, GAS: 0.655, CPI: 0.607, SVS: 0.605).
Conclusion: The evaluated risk scores are heterogeneous in their 
ability to predict long-term outcome after EVAR. The mLS was most 
powerful in predicting mortality after ten years.

1905.3
Registry for Endovascular Treatment of Aneurysms: RETA final 
analysis
J.M. Regi, S.D. Goode, T.J. Cleveland, P. Gaines, S. Thomas;
Sheffield Vascular Institute, Northern General Hospital, Sheffield, 
United Kingdom.

Purpose: The Registry for Endovascular Treatment of Aneurysms 
(RETA) held by the British Society of Interventional Radiologists has 
been collecting data since 1 January 1996. Data collection has been 
voluntary with the UK and Ireland centres submitting cases. This 
dataset represents one of the largest cohorts of EVAR cases and 
includes cases performed through the evolution of EVAR. 
Materials and Methods: 4481 cases have been entered onto the 
registry from 1996 to 2009 at an average of 47 cases per centre with 

1904.6
Subintimal angioplasty for superficial femoral artery TASC II 
D lesions in critical limb ischemia: outcomes with and without 
stenting and value of stent position for secondary patency 
after subintimal channel occlusion
R. Gandini, A. Spinelli, V. Da Ros, C.A. Reale, G. Nano, P. Assako Ondo, 
C. Del Giudice, G. Simonetti;
Diagnostic and Interventional Radiology, Policlinico Tor Vorgata, 
Rome, Italy.

Purpose: In a prospective, double arm, non-randomized, single cen-
ter consecutive series of subintimal angioplasty (SIA) with selective 
stent placement for superficial femoral and popliteal artery TASC II D 
lesions, critical limb ischemia patients’ data were analyzed with 
regard to immediate outcome and follow-up success. 
Materials and Methods: SIA was successful in 398 patients of 406 
critically limb ischemia (98%). Stents were released in the subintimal 
channel in 83 patients (21%) after suboptimal SIA. 
Results: Primary patency at 1-year follow-up was 79.5% and 66.7%, 
respectively, in patients treated with and without stent (p=0.02). 
1-year follow-up secondary patency was 87.5% and 92.0%, respec-
tively, in patients treated with and without stent (p=NS). 
Re-occlusions occurred in 147 patients treated by SIA alone (47%) 
and 27 patients treated by SIA and stent (32%) (p=0.02). Successful 
recanalization rate was higher for patients treated by SIA alone (95%) 
compared to patients in whom a stent was released (81%) (p=0.04). 
Feasibility of stent recanalization was higher in patients treated by a 
stent released in contact with the true lumen (p=0.02). 
Conclusion: SIA is a feasible and effective primary treatment for 
patient with critical limb ischemia due to TASC II D superficial femo-
ral and popliteal artery lesions. The use of stent in subintimal angio-
plasty improves primary patency compared to SIA alone treatment. 
Stent position affects the technical approach for possible future 
recanalization after stent occlusion. 

Free Paper Session
Aortic interventions: EVAR and TEVAR

1905.1
Systematic review, meta-analysis and local risk stratification of 
reintervention following endovascular aneurysm repair
A. Karthikesalingam1, P. Holt1, R. Hinchliffe1, I. Nordon1, I. Loftus2, M. 
Thompson1;
1Department of Outcomes Research, St George’s Vascular 
Institute, London, United Kingdom, 2Vascular Institute, St George’s 
Healthcare NHS Trust, London, United Kingdom.

Purpose: The relationship of surveillance with re-intervention after 
Endovascular Aneurysm Repair (EVAR) has been questioned. The 
study aimed to quantify re-intervention rates, stratify re-interven-
tion risk and clarify the role of symptoms directing re-intervention 
independently of surveillance.
Materials and Methods: A systematic review was conducted with 
meta-analysis of Kaplan-Meier estimates for reintervention-free sur-
vival after EVAR. Freedom from re-intervention was reported for a 
local study of all patients undergoing EVAR (2001-2009) using 
Kaplan-Meier survival curves; subgroup analyses were performed 
with log-rank tests. A Cox’s proportional hazards model provided 
multivariate analysis of re-intervention risk-factors.
Results: 32 Papers (17,987 EVAR) were included. Kaplan-Meier re-in-
tervention-free survival estimates from 14 series (10,365 EVAR) were 
89.9, 86.9 and 81.5% at 2, 3 and 5 years. Including local data, 3 reports 
(1249 cases) differentiated between interventions directed by sur-
veillance or by symptoms. Surveillance imaging alone initiated re-in-
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1905.5
Open conversion after endovascular aneurysm repair: outcome 
comparable with primary open aneurysm repair
S. Vercauteren1, S. Houthoofd2, P. Lerut2, K. Daenens2, I. Fourneau2;
1Thoracic and Vascular Surgery, ZNA Middelheim, Antwerp, 
Belgium, 2Vascular Surgery, UZ Gasthuisberg Leuven, Leuven, 
Belgium.

Purpose: Failure of EVAR eventually necessitates conversion to open 
aneurysm repair in a small part of patients. We review our experi-
ence with open conversion after EVAR.
Materials and Methods: All EVAR procedures in our hospital 
between 1995 and 2006 were reviewed, and are currently updated 
until the end of 2009.
Results: During the 12-year period, 364 EVARs were performed. 29 
patients required open conversion: 3 early (<1 month) and 26 late 
failures of the endograft (mean 55 months). Indications for conver-
sion were infection, sac enlargement due to endoleak or endoten-
sion, rupture, acute ischemia, and migration. Acute rupture was the 
presenting indication for conversion in three patients. Before explan-
tation ten patients underwent a secondary endovascular interven-
tion. Median diameter of the aneurysmal sac at conversion was 70 
mm. Median stay in intensive care and hospital was 2 and 9.5 days. 
Overall mortality was 10.3%. If the conversion was performed in an 
elective setting (exclusion of acute ruptures), mortality rate was 
3.8%. 
Conclusion: The conversion rate in our series of 364 patients treated 
by EVAR was 5.8%. The operation is feasible, but elaborate due to 
periaortic inflammation. The mortality rate of 10.3% is comparable 
to that of other series. It drops to 3.8% for elective open conversion. 
This indicates that open conversion after EVAR in an elective setting 
is feasible with mortality rates comparable to those reported in pri-
mary open repair of infrarenal aneurysms. Therefore, the barrier for 
elective open conversion should not be set to high in case of failure 
of the endograft. 

1905.6
TEVAR vs. medical treatment for type B aortic dissections: a 
comparative retrospective volumetric analysis
M.H. Tran1, K.-D. Dang-Tran1, O. El-Aassar1, B. Honton2, B. Marcheix3, 
A. Baali1, J. Auriol1, R. Moreno4, H. Rousseau1;
1Department of Radiology, Rangueil University Hospital, Toulouse, 
France, 2Dept. of Cardiology, CHU Rangueil, Toulouse, France, 
3Cardiovascular Surgery, CHU Rangueil, Toulouse, France, 4U8586 - 
Equipe 10, I2MR-INSERM, Toulouse, France.

Purpose: The rationale of TEVAR in type B aortic dissections is exclu-
sion of the portal of entry to promote false luminal thrombosis. We 
aim at evaluating the remodeling process of the true lumen (TL) and 
false lumen (FL) in medical treatment vs TEVAR. 
Materials and Methods: We retrospectively studied the CT scans of 
43 (MT) patient and 34 (TEVAR) patients to analyze volumes of TL and 
FL. We compared the aortic volumes from LSA origin to celiac trunk 
(V1) and from celiac trunk to aortic bifurcation (V2). Additional volume 
V3 (from aortic valve to LSA origin) in retrograde dissections was mea-
sured as well. For each segment, total aortic volume, the TL and FL, 
enhancing and thrombotic components of the FL were measured. 
Results: Pretreatment TLV1 and FLV1 were 136±63 and 277±242 ml, 
respectively, for TEVAR patients and 127±55 and 202±168 ml, respec-
tively, for MT patients. Patients were followed for 36 and 38 months 
for TEVAR and MT patients. In TEVAR group, TLV1 increased signifi-
cantly to 175±60 ml; further increase to 247±83 ml was noted in last 
follow up scan (p<0.001). FLV1 showed overall stability after TEVAR 
390±285 ml, showing a significant decrease in enhancing compo-
nent (p<0.001) and significant increase in thrombotic component 

a maximum number of 325. Data includes patient demographics, 
aneurysm morphology, anaesthetic details, procedure type, postop-
erative information and follow up. 
Results: The mean age of patients was 74.1 years and 81% of patients 
were male. Open surgery was an option in 68% of patients treated 
with EVAR. 81% of patients received a bifurcated device and 15% 
received an aorto-uni-iliac device with fem-fem crossover. The mean 
aneurysm size was 66 mm and mean proximal neck length was 28 
mm. Overall 30-day mortality rate was 3.9%. Long-term outcomes 
will be presented. 
Conclusion: The RETA registry provides us with a very important 
and unique dataset on the development of EVAR until the present 
day, including important short- and long-term outcomes. This regis-
try does show a relatively high 30-day mortality; however, some data 
included in the registry represents the early EVAR experience with 
many patients being considered unfit for open repair. Some earlier 
patients even received fabricated in-house devices. The final analy-
sis will be presented and conclusions drawn. 

1905.4
10-year experience in the endovascular treatment of AAA: 
lesson learned
F. Fanelli, M. Allegritti, P. Lucatelli, E. Boatta, A. Bruni, R. Passariello;
Department of Radiological Sciences, Interventional Radiology Unit, 
Rome, Italy.

Purpose: To report 10-year experience in the endovascular treat-
ment of AAA.
Materials and Methods: From September 1998, 497 patients with 
AAA have been treated using different endoprosthesis. The hypo-
gastric artery was embolized in 89 cases, IMA in 45 cases, lumbar 
arteries in 5 patients and accessory renal artery in 17 cases. Technical 
success 494/497 cases (99.3%). 30-day mortality rate 7.4% (37/497). 
Six (1.2%) surgical conversions were performed. Minor complications 
were in 5.8% (29/497). Major complications were in 6.4% (31/497) and 
included renal obstruction, limb occlusion, aorto-enteric fistula and 
stent-graft fracture. Endoleak occurred in 66/494 cases (13.3%), peri-
operative in 24, early in 30 and late in 12. The sac increased in 61 
cases (12.3%), stable in 254 cases (51.9%) and shrunk in 177 cases 
(35.8%). 
Results: -Calcifications in the iliac femoral axis are a threat even to 
those devices with a small caliber and hydrophilic. -Conical shape of 
the proximal neck requires suprarenal attachment to avoid endo-
prosthesis migration and keep it more stable. -When the patient’s 
anatomy is tortuous, generous overlapping of all components is 
mandatory. -Endoprosthesis with suprarenal attachment does not 
alter renal vascularization and renal functionality remains 
unchanged. -Accessory renal arteries can be safely embolized. 
-Hypogastric arteries can be embolized using a vascular plug. -Type 
II endoleak should be treated only when the sac increases. -Type V 
endoleak: a direct puncture of the sac with introduction of glue or 
metallic coils is recommended. Second option is to advance a cathe-
ter between the prosthesis and the vessel wall. -Percutaneous clo-
sure systems allow the procedure to be performed totally percuta-
neously. 
Conclusion: Results improve thanks to the development of new 
material.
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sequentially with a single catheter or simultaneously with 2 cathe-
ters. The objective of this study is to evaluate the influence of 
sequential versus simultaneous samplings on the results of AVS. 
Materials and Methods: Two sets of bilateral simultaneous AVS 
were available in 89 consecutive patients with 5 minutes between 
each set. Sequential technique was simulated by using the right 
sampling of the first set and the left sampling of the second set. 
Selectivity of adrenal vein catheterization was evaluated by the 
adrenal/peripheral cortisol ratio (Ca/Cp). Lateralization of aldoster-
one hypersecretion was defined as an adrenal vein aldosterone/cor-
tisol ratio (A/C) ≥ 4 the opposite side. 
Results: Bilateral Ca/Cp of ≥ 1.1 and of ≥ 2 were available, respec-
tively, in 154/178 (86.5%) and 106/178 (59.6%) of simultaneous AVS 
and in 79/89 (88.8%) and 54/89 (60.6%) sequential AVS, respectively. 
The 2 sets of simultaneous samplings were concordant for lateraliza-
tion in 66/75 (88%) and 44/47 (93.6%) of cases, respectively, for 
threshold Ca/Cp ≥ 1.1 and ≥ 2.0. Simultaneous and sequential sam-
plings were concordant for lateralization in 131/154 (85.1%) and 
89/101(88.1%) of cases, respectively, for threshold Ca/Cp ≥ 1.1 and ≥ 2. 
Conclusion: Simultaneous AVS do not significantly increase the lat-
eralization accuracy of AVS in comparison with sequential AVS. 
Increasing Ca/Cp threshold from ≥ 1.1 to ≥ 2 significantly decreases 
the number interpretable AVS without significant increase in AVS 
concordance. 

1906.3
Fibrinolysis and mechanical fragmentation to treat 
hemodynamically unstable massive pulmonary embolism: one 
center’s experience in 111 patients
M. Sanchez-Ballestin1, J. Medrano1, A. Laborda1, J. Bosch1, I. De Blas2, 
A. Mainar1, A. Fredes1, M.A. De Gregorio1;
1University of Zaragoza, GITMI, Zaragoza, Spain, 2Epidemiology, 
University of Zaragoza, Zaragoza, Spain.

Purpose: To present our series of in situ fibrinolysis after mechanical 
fragmentation in hemodynamically unstable massive PTE. 
Materials and Methods: 111 patients were treated from 2001 to 
2009 in a single center. Inclusion criteria were: massive PTE and two 
of the following: systolic blood pressure <90 mmHg, Miller index 
>0.5, ventricular dysfunction or need for vasoactive drugs. Exclusion 
criteria were: pregnancy, surgery in the previous 72 hours, severe 
head trauma, stroke in the last 6 months, uncontrolled hypertension, 
severe coagulopathy, severe hepatic or renal failure. Average age of 
the patients was 56.6 years (range 27-79). The predominant symp-
tom was dyspnea (70.2%). In 23.1% patients, syncope was the debut-
ing symptom. Wells score, Miller index and mean pulmonary artery 
pressure were recorded. Mechanical fragmentation was performed 
in 84.1% of the patients and fibrinolysis with urokinase (100,000 UI/
hour, 12-24 hours) was performed in all cases. In 88% of the patients 
an optional IVC filter was implanted. 
Results: Technical success was 100%. Mechanical fragmentation and 
initial bolus of urokinase did not modified significantly the PA pres-
sure, but the standard 12-24 h treatment modified significantly the 
PA pressure (P<0.01) and Miller index (P<0.01). Mean follow up was of 
54.3 months, with no signs of PTE. Minor complications were post-
flebitic signs in lower limbs (29.3%), neck hematoma (10.8%) and 
hematuria (1.8%). Major complications were 4 deaths within 30 days 
(1 cerebral hematoma and 3 deaths as a consequence of right heart 
failure). 
Conclusion: In situ fibrinolysis is a useful and efficient treatment for 
hemodynamically unstable massive PTE, improving heart work 
(decreasing PAP) and allowing central venous monitorization and 
fragmentation. 

(p<0.001). For MT group, TLV1 increased to 162±87 ml (p=0.005). 
FLV1 showed a non-significant increase (p=0.5). TLV1 showed an 
average increase of 81.6% in TEVAR group compared to 27% in MT 
group (P=0.014). 
Conclusion: TEVAR (unlike MT) permitted FL stability thus prevent-
ing aneurismal evolution. Volume measurement is an accurate, 
reproducible and reliable technique.

Free Paper Session
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1906.1
Pulmonary balloon angioplasty (PBA): an interventional 
strategy in chronic tromboembolic pulmonary hypertension 
(CTEPH) patients denied trombendarterectomy?
R. Andersen1, A. Ragnarsson2, O. Geiran3, A. Andreassen2;
1Radiology, Oslo University Hospital, Oslo, Norway, 2Cardiology, 
Oslo University Hospital, Oslo, Norway, 3Thoracic Surgery, Oslo 
University Hospital, Oslo, Norway.

Purpose: CTEPH is a leading cause of precapillary pulmonary hyper-
tension. A 2-year survival rate of about 20% seems related to right 
ventricular dysfunction. In patients not eligible for pulmonary 
thromboendarterectomy (PTEA), we performed balloon angioplasty 
of pulmonary arteries (PBA). The purpose of this presentation is to 
report the effects on survival, hemodynamics, functional capacity 
and biomarkers. 
Materials and Methods: 16 patients (8 females), aged 60±10 years, 
in NYHA functional class 3.0±0.3 were included after being consid-
ered not eligible for PTEA. Baseline evaluation included computed 
tomography and angiography of pulmonary arteries, right heart 
catheterization, functional capacity (NYHA class and peak VO2), and 
blood samples with natriuretic peptides (NT-proBNP). Multiple PBAs 
were performed with ≥48 h in hospital surveillance. Follow-up inves-
tigations were undertaken 3 months after last PBA. 
Results: PBA treatment sessions were 3.3±1.4 per patient. After 
42±29 months, 13 patients were still alive. Three deaths occurred 2 
h, 2 weeks and 1 year after PBA due to acute right heart failure, a 
new thromboembolic event and chronic right heart failure, respec-
tively. Reperfusion edema reversed with diuretics followed five treat-
ment sessions. Significant improvements at follow up compared to 
baseline (p<0.05) included hemodynamics. MAP (mmHg) 36±8 
(46±8), cardiac output (L/min) 5.1±2.0 (4.6±1.6), pulmonary vascular 
resistance (WU) 6.6±3.3 (9.6±3.9), heart rate (beats/min) 72±9 (77±12), 
arterial oxygen saturation (%) 93±4 (90±5); functional capacity: peak 
VO2 (ml/kg/min) 16.2±5.8 (13.5±5.0); and biomarkers: NT-pro BNP 
(μmol/L) 109±129 (213±172). 
Conclusion: PBA may be a treatment option in CTEPH patients not 
eligible for surgery. 

1906.2
Primary aldosteronism: do simultaneous samplings increase 
the accuracy of adrenal venous sampling (AVS) in comparison 
with sequential samplings?
P. Chabrot1, I. Bourdeau2, T.L. Mazzuco2, G. Gahide3, A. Lacroix2, E. 
Therasse3;
1Radiologie B, CHU Clermont Ferrand, Clermont Ferrand, France, 
2Endocrinology, Hotel-Dieu CHU Montreal, Montreal, Canada, 
3Radiology, Hôtel-Dieu du CHUM, Montreal, Canada.

Purpose: AVS is essential to determine if primary aldosteronism is 
lateralized before adrenalectomy. Since aldosterone secretion fluc-
tuates with time, opinion differs whether AVS should be performed 
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1906.6
Transjugular tru-cut renal biopsy: single center experience 
with 35 procedures
A. Romero, M. Pérez, A. Gelabert, A. Segarra, J. Major, I. Díez, A. 
Segarra;
Vascular and Interventional Radiology Unit, Hospital General 
Universitari Vall d’Hebron, Barcelona, Spain.

Purpose: To review its indications, technique, effectiveness, safety, 
complications, and describe retrospectively our experience using 
the tru-cut core set in 35 cases. 
Materials and Methods: Between 2003 and 2009, 35 transjugular 
renal biopsies (TRB) were performed in 34 patients. Ages between 
34 and 81 years, mean 59.3. Samples were obtained with a tru-cut 
biopsy needle for this purpose. One patient had two procedures. In 
all but one case, sample was obtained from the right kidney. Always 
post-sample angiography and echography were performed. In three 
cases, simultaneous renal and liver biopsies were performed. 
Results: Renal tissue was obtained in 100% of the cases. Glomerulus 
were evident in 26/35 biopsies (74%). Puncture number was between 
1 and 12, mean 4.5. Biopsy was diagnostic in 28/35 cases (80%). In 
3/35 patients (8.5%), complications were present: Moderate perire-
nal hematoma (1 case), contrast extravasation (1 case), these not 
requiring further treatment; one arterio-venous fistula was success-
fully embolized. 
Conclusion: TRB is an alternative to percutaneuos biopsy in indicat-
ed cases, and has similar morbimortality and efficacy. It is not 
exempt of complications. It requires more time for achievement, 
special materials and fluoroscopic guidance. TRB should not be used 
as a routine method because of high cost. It has applications in cir-
rhotic patients who need simultaneous renal and hepatic biopsies, 
patients with coagulation disorders and when percutaneous direct 
puncture is contraindicated. 

Free Paper Session
Embolotherapy 2

1907.1
New coil evaluation in animal model multiorgan embolization
M. Guimaraes, R. Uflacker, C. Schonholz, C. Hannegan, B. Selby Jr;
Interventional Radiology, Medical University of South Carolina, 
Charleston, SC, United States of America.

Purpose: To present a new coil characteristics and post emboliza-
tion angiographic and pathologic findings in an animal model. 
Materials and Methods: Nine swine were used for embolization of 
the left superior gluteal, hepatic and renal arteries with 3 and 5-Fr 
catheters. Different animals had immediate, 30 and 60 days angio-
graphic and pathological evaluations. Hydrogel characteristics: free 
delivery (pushable/injectable), sizes of 0.018 and 0.035'', 2, 5 and 10 
cm in length and 3-8 mm in diameter. The hydrophilic polymers fila-
ments are 3-dimensional networks that swell in the presence of flu-
ids and shrinks in the absence of it. The liquid component within the 
polymer allows for the free diffusion of oxygen, nutrients, and other 
molecules, whereas the polymer network provides a structural 
framework, making hydrogels biocompatible. It swells up 6 to 8 
times in volume. The embolic is comprised of a copolymer of 
poly(ethylene glycol) and sodium acrylate that is loaded with barium 
sulfate. The poly(ethylene glycol) provides the bulk of the network 
structure while sodium acrylate imparts the expansible properties of 
the hydrogel and controls the rate of expansion. 
Results: At 30 and 60 days follow-ups, angiographies showed per-
sistent occlusion of all the embolized vessels and remarkable renal 
artery collateral circulation. Histology showed atrophic kidney, mini-

1906.4
Arterio-venous shunting in patients with severe COPD: a new 
interventional-radiological therapy approach
R. Adamus1, J. Ficker2;
1Institut for Diagnostic and Interventional Radiology, Klinikum 
Nürnberg North, Nürnberg, Germany, 2Klinik für Pneumologie, 
Klinikum Nürnberg North, Nürnberg, Germany.

Purpose: Evaluation of feasibility of implantation of a “Nitinol-
koppler” to create a shunt between external iliac vein and artery to 
improve pulmonary oxygenation in patients with severe COPD. 
Materials and Methods: Within a multicenter trial in now 7 patients 
in our department a connection between the distal external iliac 
vein and the neighbored artery was created by puncture from the 
vein into the artery with a special puncture device. After successful 
puncture a special stent (Nitinolkoppler) was implanted with a spe-
cial implantation device to fix the connection and to create the 
shunt. All shunts were dilated with a 4 mm balloon and documented 
by DSA. Shunting was performed in 5 patients on the right sight and 
in 2 patients on the left side. All patients underwent a CT and CT 
angiography with a coronary reconstruction to evaluate the pelvic 
vessels before the intervention (study design). Three patients were 
excluded from the study, one patient because of severe calcification 
of the artery and two patients because of too small diameter of the 
artery. 
Results: Shunt implantation was successful in all 7 patients without 
complication. The perfused arterio-venous shunts could be well 
documented in DSA and the diameter was measured with 4 mm in 
all cases. There was no bleeding or failed stent placement. 
Conclusion: The new interventional–radiological method to create 
an arterio–venous shunt in the iliac vessels is safe to perform. The 
intended improvement of pulmonary oxygenation to reduce dysp-
nea in patients with severe COPD has to be evaluated in the trial. 

1906.5
Ultrasound-guided foam sclerotherapy for superficial venous 
incompetence and varicosities
K.D. McBride
Scottish Vein Centre, Edinburgh, United Kingdom.

Purpose: Ultrasound-guided foam sclerotherapy (UGFS) is increas-
ingly used as an alternative to surgery for varicose veins. This is a 
review of UGFS for primary non-truncal and recurrent varicosities.
Materials and Methods: Over three years, 222 limbs were treated in 
145 patients (26 male, 18%), 68 unilateral and 77 bilateral, in 248 sep-
arate sessions. Indications included primary (44, 30%) and recurrent 
(45, 30%) incompetence. of recurrent cases, 13 (9% ) had UGFS alone 
and 32 ( 22% ) had UGFS prior to endovenous laser ablation (EVLA). 
UGFS was used during EVLA in 16 (11% ) and subsequently in 40 (28% 
) cases. The agent used was sodium tetradecyl sulphate (STS), vol-
ume 2-30 ml (mean 10 ml), using the Tessari method with STS/air 
ratio 1:4. 
Results: Pre-treatment venous clinical severity score (VCSS) was 3.36 
(range 2-15) and reduced to 0.14 (range 0-3) at a mean of 5.4 months 
(range 1-25). In 135 cases (205 legs) reviewed, all veins treated 
remained sclerosed. Minor transient complications (14, 6%) included 
visual sensations 4 (1.6%), dizziness 3 (1.2%). Local problems were 
sclero-thrombus requiring aspiration in 41 (16%) and skin ulcer in 3 
(1.2%). 
Conclusion: UGFS is a safe and effective primary treatment or 
adjunct to thermal ablation of symptomatic varicose veins. 
Radiologists possess all skills needed to offer this alternative.
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lization with coils or gelfoam, early recurrent hemodynamic instabil-
ity was suggestive of persistent bleeding requiring redo-angiogra-
phy which disclosed persistent massive bleeding arising from a 
peripheral portal branch on SMA venous return. An US-guided per-
cutaneous left portal vein approach was performed in all four 
patients to selectively embolize the injured right portal branch with 
a mixture glue/lipiodol. 
Results: Selective right portal vein catheterization confirmed mas-
sive bleeding from a peripheral portal branch in the four patients. 
Superselective embolization of the injured portal branch was per-
formed through a progreat microcatheter (Terumo) by injection of 
0.5-1.0 ml of mixture of glue diluted with lipiodol (40/60%). 
Immediate hemostasis and dramatic hemodynamic improvement 
was obtained in all four patients. No ischemic complication within 
the embolized area occurred. The percutaneous liver tract was 
occluded with coils at the end of the procedure. 
Conclusion: Persistent bleeding despite arterial embolization for 
liver trauma may be related to coexisting portal vein injury. This rare 
condition should be kept in mind and could be managed effica-
ciously by direct selective portal branch embolization without the 
risk of hepatic necrosis. 

1907.4
Embolization and endothelial ablation with chitosan and 
sotradecol sulfate: preliminary results in an animal model
P. Chabrot1, P. Delli Fraine1, A. Fatimi1, F. Mainguette1, A. Rivard1, S. 
Lerouge1, G. Soulez2;
1Radiologie B, CHU Clermont Ferrand, Clermont Ferrand, France, 
2Dept. of Radiology, CHU Notre Dame, Montreal, Canada.

Purpose: To investigate if embolization with chitosan hydrogel (Ch), 
with or without a sclerosant (STS), can induce chemical endothelial 
ablation and prevent endothelial recanalization in a rabbit auricular 
artery (AA) model. 
Materials and Methods: Each AA was canulated in nineteen New 
Zealand White rabbits and injected with 0.6 ml of chitosan (OCh; 
n=14) on one side and either saline (OSal; n=2), chitosan and STS 1% 
(OCS1; n=6), or chitosan and STS 3% (OCS3; n=6) in the controlateral 
side (randomly assigned). AA patency and percentage of recanalisa-
tion was assessed by visual inspection and laser Doppler after embo-
lization and at 1, 7, 14, and 30 days. The rabbits were sacrificed at 30 
days to assessed endothelial ablation and inflammatory response by 
histological analyses. 
Results: All AAs were catheterized and embolized. The length of 
embolization immediately after injection were 21+/-8 mm in OSal, 
32+/-12 mm in OCh, 40+/-12 mm in OCS1, 56+/-9 mm in OCS3. The 
initial embolization length was statistically greater with OCS3 than 
OCh (p<0.01). After 30 days, all the OSal were patent. Percentage of 
recanalization in comparison with initial embolization length were 
17.8+/-14.6% in OCh (3+/-5 mm), 25.6+/-34.4% in OCS1 (6+/-7 mm), 
and 22.5+/-15.9% in OCS3 (12+/-8 mm) without statistical difference 
with student test (p 0.05). 
Conclusion: Arterial embolization with chitosan +/- STS is safe and 
durable. Due to the viscosity, the initial embolization length is great-
er with chitosan and STS3% without difference of recanalisation. 
Disclosure: this work was funded by HSFC, Canada Research Chair 
and French Society of Radiology. 

mal hepatic and muscular tissue changes, complete thrombosis of 
the embolized vessels and minimal inflammatory response. One 
swine died due to renal dysfunction; no other clinical complications 
were observed. 
Conclusion: All the embolizations with the new coil were safe and 
effective in short and long term, with minimal inflammatory 
response.
Disclosure: Consultant for Terumo Medical.

1907.2
Immediate and long-term follow-up after uterine artery 
embolization in post-partum hemorrhages: monocentric study 
of 88 patients
L. Mezzetta1, N. Mejean1, B. Guiu2, R. Loffroy1, N. Butori1, L. Filipuzzi3, L. 
Vadanici1, B. Abualsaud1, P. Sagot3, J.-P. Cercueil1, D. Krause1;
1Radiology, CHU, Dijon, France, 2Radiology, University Hospital of 
Dijon, Dijon, France, 3Maternité, CHU, Dijon, France.

Purpose: To evaluate immediate efficacy and mid-long term com-
plications after uterine artery embolizations in post-partum hemor-
rhages (PPH). 
Materials and Methods: 88 consecutives patients (mean age 31.3 
years, (17–45) were treated by embolisation for PPH. The median fol-
low-up was 55 months (8–117). The PPH risks factors were: uterine 
scars (n=21); curettage (n=15); multiparous women (n=13); obesity 
(n=8); previous PPH (n=7); coagulopathies (n=5); and caesarean sur-
gical interventions (n=7). 
Results: Immediate results: primary technical success (94.4%, 83/88); 
5 hemostasis uterine surgical ablations were necessary (in three 
cases, for abnormal placental insertion). The complications were: 
hematomas on the arterial puncture site (n=16); pelvic pain during 
72 hours (n=22); endometrites (n=3), with one uterine necrosis; 
endometrium atrophy (n=7). Mid and long term results: menses 
return (86.4%; 64/74), with a mean delay of 2.9 months without or 
with modifications of the regularity (43.7%) and/or of the abundance 
(56.3%). Oligo-amenorrheas (20%, n=15), with uterine synechies (4%, 
n=6) - Sterilities (19%, 17/88): definitive menopauses (n=5); voluntary 
tubal ligatures (n=4). Pregnancy desires (28%, 25/88); 17 pregnancies 
for 14 patients, 14 at term, 4 with a new PPH; child birth deliveries at 
38 amenorrheas weeks (mean weight of the foetus 3129 g). 
Conclusion: Embolization of the uterine arteries for post-partum 
hemorrhages represent a very safe, efficient technique, which allows 
a secondary return of menses, and a satisfying fertility rate, especial-
ly in the long term. 

1907.3
Selective portal vein embolization to manage persistent 
post-traumatic hepatic hemorrhage despite primary arterial 
embolization
P.P. Goffette1, X. Wittebole2, P.F. Laterre2, J.F. Gigot3;
1Radiologie Interventionnelle et Vasculaire Neuroangiographie 
Thérapeutique, Cliniques Universitaires Saint-Luc-UCL, Brussels, 
Belgium, 2Intensive Care, St-Luc University Hospital, Brussels, 
Belgium, 3Abdominal Surgery, St-Luc University Hospital, Brussels, 
Belgium.

Purpose: To report the efficacy and safety of selective portal vein 
embolization to manage persistent massive bleeding despite arterial 
embolization following liver injury. 
Materials and Methods: Four patients (3M/1F, aged 38-44-45-48) 
suffering from post-traumatic acute hepatic bleeding were initially 
treated by selective arterial embolization. Liver injuries were due to 
road traffic accident (liver trauma grade III), pleural drain insertion 
and transjugular liver biopsy in, respectively, 2, 1 and 1 patients. 
After transient hemodynamic improvement following arterial embo-
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of absolute ethanol (7/17) or sodium tetradecyl sulphate (4/17) or a 
combination. There was a ≥75% improvement noted in 13/17, 50-75% 
in 2/17, 25-50% in 3/17 and no change in 1/17 patients. There were 
four major immediate complications: hemolytic anemia in one infant 
requiring blood transfusion and a hypoglycemic event with acidosis 
in three neonates all with complete recovery. 
Conclusion: Catheter-directed doxycycline sclerotherapy in our 
practice has been a largely successful therapy for head and neck 
lymphatic malformations. Multiple treatment sessions may be 
required. 

Free Paper Session
Gynaecological IR: fibroids 

1908.1
The effects of uterine artery embolisation and surgical treat-
ment on ovarian function in woman with uterine fibroids
A. Khaund1, J.G. Moss2;
1Department of Gynaecology, Glasgow Royal Infirmary / Princess 
Royal, Glasgow, United Kingdom, 2Radiology, North Glasgow 
University Hospital, Glasgow, United Kingdom.

Purpose: The aim of this study was to evaluate and compare both 
ovarian function and menstrual characteristics following uterine 
artery embolisation (UAE) and surgery. 
Materials and Methods: Design: Subgroup of women from a ran-
domised controlled trial. Setting: Gynaecology and radiology units 
in Scotland. Population: Ninety six women from the REST trial (ran-
domised controlled trial comparing embolisation to surgery as a 
treatment for fibroids) which recruited 157 patients (UAE 106, 51 sur-
gery). Methods: Seventy-three women undergoing UAE and 23 
women undergoing surgery (with ovarian conservation) had serum 
FSH measurements taken on day 3 of the menstrual cycle prior to 
treatment and at 6 and 12 months post-treatment. Data on menstru-
al cycle characteristics was also collected. Main outcome measures 
were ovarian failure as defined by an FSH level of > 40 IU/L and 
change in duration of menses and length of menstrual cycle. 
Results: There was no significant difference in the rate of ovarian 
failure at 12 months between UAE (11%) and surgical patients (18%) 
(p=0.44). This finding was not influenced by age. The mean duration 
of menstrual flow decreased significantly from baseline to12 months 
by 1.7 days (SD 3.8), (95% confidence interval 0.8 to 2.6). There was 
no statistically significant change in mean cycle length at 12 months 
(0.7 days (SD 4.9), (95% confidence interval -0.5 to 1.9)). 
Conclusion: There is no evidence for UAE accelerating deterioration 
in ovarian function at one year when compared to surgery. UAE is 
associated with a decrease in duration of menstrual flow at one year. 

1908.2
Polyzene®-F with hydrogel core microspheres (embozene) 
versus polyvinyl alcohol particles in uterine fibroid 
embolization (UFE): early results of a randomized controlled 
trial
E. Kashef1, M.S. Hamady1, S. Zaher2, J. Burrill1, D. Lyons2, T. Miskry2, L. 
Regan2;
1Radiology, Imperial College NHS Trust, London, United Kingdom, 
2Gynaecology, Imperial College NHS Trust, London, United 
Kingdom.

Purpose: Validation of a new embolic particle for uterine fibroid 
embolization (UFE) by comparing it to an established embolic mate-
rial by assessing qualitative and quantitative outcomes. 
Materials and Methods: 54/100 were randomly assigned so far to 
undergo UFE with polyvinyl alcohol (PVA) or embozene. Pre proce-

1907.5
Plasmatic and lung concentrations after irinotecan-eluting-
beads (DEBIRI) embolization of pulmonary artery alone vs. 
combined with bronchial artery embolization in a sheep model
M.-T. Baylatry1, J.-P. Pelage2, P. Lacombe2, M. Wassef3, H.S. 
Ghegediban3, A. Lewis4, C. Fernandez5, A. Laurent6;
1Pharmacy Department, AP-HP Saint-Antoine Hospital, Paris, France, 
2Radiology, Hopital Ambroise Paré, Boulogne, France, 3Pathology, 
APHP Lariboisière hospital, Paris, France, 4R&D, Biocompatibles, 
Farnham Surrey, United Kingdom, 5Pharmacy, APHP Pitie Salpetriere 
Hospital, Paris, France, 6Interventional Neuroradiology, APHP 
Hopital Lariboisière, Paris, France.

Purpose: To evaluate plasma pharmacokinetics and local tissue con-
centration of irinotecan (IRI) released from drug-eluting beads (DEB) 
after pulmonary artery embolization (PAE) alone vs. associated with 
an additional bronchial artery embolization (BAE). 
Materials and Methods: 11 sheep were divided into four groups: 
pulmonary intra-arterial injection of IRI 100 mg (IA, n=2); PAE alone 
with 2 mL of 300-500 μm DEB+IRI 50 mg/mL (PAE, n=3); same 
PAE+BAE with 2 mL of 100-300 μm bland DEB (PAE+BAE-0, n=3) or 
DEB+IRI 50 mg/mL (PAE+BAE-50, n=3). IRI was quantified by liquid 
chromatography-fluorescence detection (LLOQ=5ng/mL) in plasma 
(Cmax, AUC) during 4 days (d) and in tissue at d4 after sacrifice. 
Results: IRI was present in systemic circulation within minutes after 
procedure and for 24 hours in all the groups. Median values of AUC 
and Cmax in PAE group were, respectively, 2 and 5 times lower than 
in IA group. No significant difference in AUC and Cmax was observed 
between PAE and PAE+BAE-0. In PAE+BAE-50, AUC and Cmax were 
higher than in other embolization groups (p=0.0373, each). At 4 
days, IRI was not detected in lung tissue in PAE group but was pres-
ent in PAE+BAE groups without significant difference in lung con-
centrations between the two subgroups: PAE+BAE-0 (median=26 
ng/mL; min=5, max=110) and PAE+BAE-50 (median=13 ng/mL; 
min=5, max=29). 
Conclusion: Compared to PAE alone, PAE+BAE allowed IRI lung 
impregnation over 4 days. PAE+BAE-50 resulted in an increase of 
plasmatic levels, without increasing IRI lung concentration com-
pared to PAE+BAE-0. Additional BAE seems to decrease IRI washout 
in lung tissue after PAE with DEBIRI. 

1907.6
Percutaneous sclerotherapy of congenital head and neck 
lymphatic malformations: a 7-year single institution 
experience
A.M. Cahill, E.L. Nijs, D. Low;
Interventional Radiology, Children’s Hospital of Philadelphia, 
Philadelphia, PA, United States of America.

Purpose: To retrospectively evaluate the clinical outcome of doxy-
cycline sclerotherapy for congenital head and neck lymphatic mal-
formations at a single institution. 
Materials and Methods: Over a 7-year period, 17 children (7 female, 
10 male), mean age 4 months (range 5 days to 13 months) under-
went doxycycline sclerotherapy for congenital head and neck lym-
phatic malformations. Imaging response was categorized by volume 
reductions of 0-25%, 25-50%, 50-75% or 75-100%. In more recent 
patients systemic doxycycline levels were obtained 6 hours after 
each instillation and 24 hours after the final instillation. 
Results: All procedures were technically successful. A concentration 
of 10 mg/ml doxycycline was used routinely via catheter in three 
instillations with a dose range of 50-500 mg per session as per our 
standard protocol in 16/17 patients. Mean intubation time was 7.4 
days (3-27 days; 3 tracheostomy). Additional treatments were per-
formed with either direct injection of doxycycline (8/17), instillation 
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1908.4
Treatment of symptomatic adenomyosis with US-guided high-
intensity focused ultrasound ablation therapy: preliminary 
clinical results
W. Wang
Department of Ultrasound, Chinese PLA General Hospital, Beijing, 
China.

Purpose: To investigate the safety and effectiveness of ultrasound-
guided high-intensity focused ultrasound ablation therapy (HIFU) 
for adenomyosis.
Materials and Methods: MRI diagnosed symptomatic adenomyosis 
patients were enrolled into this study. Ultrasonography (US)-guided 
HIFU therapy (JC-mode HIFU system, Chongqing, China) was per-
formed under conscious sedation. Contrast-enhanced ultrasonogra-
phy (CEUS) was performed immediately after the therapy and at 3 
and 6 months post-therapy to evaluate the necrotic region of treat-
ed adenomyosis and the volume of the uterus. Contrast-enhanced 
MR was performed at 3 months post-therapy. Symptoms changes 
were evaluated by a questionnaire and the possible side-effects 
were followed up at 3 months interval. 
Results: From Jan 2007 to Aug 2009, eighty-seven patients were 
enrolled. Twelve of eighty-seven patients complained of posterior 
thigh or leg pain during HIFU treatment, while the pain disappeared 
immediately after changing the treatment plan. No severe complica-
tions were observed during follow-up. Immediately after therapy, 
CEUS showed an average of 74.7±55.1 cm3 of non-perfusion volume 
in the treated adenomyosis and it was decreased during the follow-
up. At the end of 3 and 6 months post-treatment, the uterine volumes 
based on ultrasound were 1630.2±130.4 and 110.6±121 cm3, respec-
tively, which were smaller than the uterine volume before 
therapyï¼ˆ253.2±164.8 cm3 ï¼‰ (P=0.0240). The scale of dysmenor-
rhoea after treatment was decreased compared with the scale before 
therapy, while the scale of menorrhagia had no changes (P=0.087). 
The volume of the necrosis measured at 3 months post-therapy on 
contrast-enhanced ultrasonography had no significant difference 
from those on contrast-enhanced MR imaging (P=0.9884). 
Conclusion: HIFU therapy appears to be an alternative conservative 
therapy for treating patients with symptomatic adenomyosis.

1908.5
Uterine artery embolization in patients with a large fibroid 
burden
R.J. Nijenhuis1, A.J. Smeets1, E.A. Weimar1, L. Lampmann1, P.F. 
Boekkooi2, H.A.M. Vervest2, R.C. Bremer3, W.-J.J. van Rooij1, P.N.M. 
Lohle1;
1Radiology, St. Elisabeth Hospital, Tilburg, Netherlands, 
2Gynaecology, St. Elisabeth Hospital, Tilburg, Netherlands, 
3Anesthesiology, St. Elisabeth Hospital, Tilburg, Netherlands.

Purpose: Uterine artery embolization (UAE) in patients with a large 
fibroid burden (i.e. dominant fibroid > 10 cm and/or uterine volume 
≥ 700 cm3) is controversial. Anecdotal reports describe serious com-
plications and limited clinical results. Purpose was to evaluate long-
term clinical and MR results in women with a large fibroid burden. 
Materials and Methods: Seventy-one consecutive patients (mean 
age 42.5) with a large fibroid burden underwent UAE between 
August 2000 and April 2005. Volume reduction of the dominant 
fibroid and uterus as well as dominant and overall fibroid infarction 
rate was assessed by comparing baseline and latest follow-up MRI. 
Patients were clinically followed at various time intervals using stan-
dardized questionnaires (UFS-QOL). In August 2009, all patients 
responded to a final UFS-QOL and additional questionnaire inquir-
ing on clinical satisfaction of UAE and possible additional treat-
ments. 

dure MRI was used to record number and size of fibroids and uterine 
size. Quality of Life (QOL) questionnaire, procedure time and radia-
tion dose were assessed. QOL and contrast enhanced MRI were 
obtained at 6 months to assess uterine and fibroid size and devascu-
larisation. 
Results: 37 women have completed their follow up. There was no 
statistical difference in the age and uterine size of two treatment 
groups. The median score improvement in QOL after the procedure 
was the same in both groups (74 point drop). CEMRI demonstrated 
100% devascularisation in the dominant fibroid in 75% of patients 
treated with PVA and 65% of embozene. This was not statistically 
significant. Overall, 100% devascularisation of fibroids was demon-
strated in 8% of PVA and 18% of embozene patients. Overall satisfac-
tion with the procedure was same in both groups. No major compli-
cations were reported. Although average more vials of embozene 
were used during embolization (PVA 1.4 vials, embozene 4.6 vials; P 
value 0.0045), the average size of the dominant fibroid and uterus 
was bigger with group treated with embozene. No statistically sig-
nificant difference was shown in procedure times or radiation dose. 
Conclusion: No significant difference has been shown between the 
two treatment groups of PVA and embozene. 

1908.3
UAE vs. surgery: 5 year outcomes (REST trial)
J.G. Moss1, M.A. Lumsden2, G. Murray3, O. Wu4, K. Cooper5, R. 
Edwards1;
1Department of Radiology, North Glasgow University Hospitals, 
Gartnavel General Hospital, Glasgow, United Kingdom, 
2Department of Gynaecology, North Glasgow University 
Hospitals, Gartnavel General Hospital, Glasgow, United Kingdom, 
3Department of Medical Statistics, Edinburgh University, Edinburgh, 
United Kingdom, 4Department of Health Economics, University of 
Glasgow, Glasgow, United Kingdom, 5Department of Gynaecology, 
Aberdeen Royal Infirmary, Aberdeen, United Kingdom.

Purpose: To report the long term (5 years) outcomes of the REST trial 
(UAE vs. surgery). 
Materials and Methods: 157 women with symptomatic fibroids 
were randomised to either UAE (106) or surgery (hysterectomy 43, 
myomectomy 8). The 12 month results have been published in 2007. 
The primary outcome is quality of life (QoL). 5 year follow up by 
questionnaire and telephone interview. 
Results: 96 (94%) in the UAE arm and 47 (92%) in the surgery arm 
were available for 5 year follow up. There was no statistical differ-
ence in the QoL (SF36, Euroqol) between the two groups at 5 years. 
Symptom relief scores (-5 - +5) were very high and similar in both 
groups (UAE 4.5), surgery (4.8). Satisfaction scores with allocated 
treatment were again very similar and high in both groups (UAE 
90%), surgery (87%). Minor complications occurred in 13% (UAE) and 
9% (surgery) beyond one year. There were no major complications in 
the UAE arm and 3 (7%) in the surgery arm (p=0.03). Adverse events 
occurred in 8% in both groups. Most were thought not related to the 
treatment. The re-intervention rate for recurrent or persistent symp-
toms increased from 10% at 12 months to 26% at 5 years in the UAE 
group. There were no re-interventions following surgical treatment. 
Initial cost benefit of UAE at 12 months was lost at 5 years due to re-
interventions. 
Conclusion: The less invasive nature of UAE must be balanced 
against the need for re-intervention in a significant minority. The 
choice should lie with the informed patient.
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1909.1
Randomized clinical study of the Zilver® PTX® self-expanding 
nitinol stent with polymer-free paclitaxel coating shows 
improved 12-month effectiveness over angioplasty and bare 
metal stents for the superficial femoral artery
M.D. Dake1, G. Ansel2, M. Jaff3, L. Machan4, T. Ohki5, R.R. Saxon6, H.B. 
Smouse7, M. Burket8, Y. Khatib9, A. Ragheb10, G. Roubin11, J.K. White12, 
T. Zeller13, for the Investigators; 
1Department of Cardiothoracic Surgery, Stanford University School 
of Medicine, Stanford, CA, United States of America, 2MidOhio 
Cardiology, Columbus, OH, United States of America, 3VasCore, 
D.O., Massachusetts General Hospital, Boston, MA, United States of 
America, 4Department of Radiology, University of British Columbia 
Vancouver, BC, Canada, 5Department of Surgery, Jikei University 
School of Medicine, Tokyo, Japan, 6Interventional Radiology, Tri-City 
Medical Center, Oceanside, CA, United States of America, 7Vascular/
Interventional Radiology, OSF Saint Francis Medical Center, Peoria, 
IL, United States of America, 8Cardiology, University of Toldeo 
Medical Center, Toledo, OH, United States of America, 9Cardiology, 
First Coast Cardiovascular Institute, Jacksonville, FL, United States 
of America, 10MED Institute, West Lafayette, IN, United States of 
America, 11Department of Cardiovascular Medicine, Lenox Hill Heart 
and Vascular Institute, New York, NY, United States of America, 
12Cardiovascular Medicine, Lake Charles, LA, United States of 
America, 13Department of Angiology, Herz Zentrum, Bad Krozingen, 
Germany.

Purpose: Zilver® PTX® is the first drug-eluting stent with CE approval 
for the superficial femoral artery (SFA). This multicenter, randomized 
study compared the safety and effectiveness of the Zilver PTX to bal-
loon angioplasty (PTA) and bare metal stenting (BMS).
Materials and Methods: Patients with de novo or restenotic SFA 
lesions were randomized to PTA or Zilver PTX stent placement. PTA 
patients experiencing procedural failure (> 30% residual stenosis) 
underwent secondary randomization to provisional stenting with 
Zilver BMS or Zilver PTX. Endpoints included event-free survival (EFS) 
and primary patency by Duplex ultrasound (peak systolic velocity 
ratio < 2.0).
Results: 479 patients were enrolled, with 241 randomized to the 
Zilver PTX group and 238 to the PTA group. Demographics and 
lesion characteristics were similar for the groups. Approximately half 
the PTA group experienced procedural failure and underwent sec-
ondary randomization, assigning 59 and 61 patients to provisional 
stenting with Zilver BMS and Zilver PTX, respectively.
12-month results included non-inferiority of EFS rate and superior-
ity of patency rate for the Zilver PTX groups compared to the PTA 
group. The stent fracture rate was less than 1%. There was signifi-
cant clinical improvement with Zilver PTX over both PTA and BMS. 
Furthermore, provisional Zilver PTX showed significantly improved 
primary patency over provisional BMS, demonstrating the benefit of 
the polymer-free paclitaxel coating.
Conclusion: The Zilver PTX results support safety and show signifi-
cantly improved effectiveness over PTA and BMS for treatment of 
the SFA.

Results: No serious complications occurred after UAE. During a 
mean follow-up of 48 months, 10 of 71 patients (14%) underwent 
hysterectomy. Sixty-one patients (86%) experienced substantial 
symptom improvement. Mean volume reduction was 53% for the 
dominant fibroid (379 to 177 cm3) and 43% for the uterus (1125 to 
639 cm3). Mean dominant and overall fibroid infarction rate was 86 
and 87%, respectively. Clinical results were similar for patients with a 
dominant fibroid >10 cm and patients with large uterine volumes by 
diffuse fibroid disease. 
Conclusion: Risk of serious complications after UAE in patients with 
a large fibroid burden is not increased. Clinical long-term results are 
comparable to other patients treated with UAE. Therefore, a large 
fibroid burden should not be considered a contraindication for UAE. 

1908.6
The UK uterine artery embolisation (UAE) for fibroids registry
E.A. O’Grady1, J.G. Moss2, A.-M. Belli3, S. Thomas4;
1Department of Interventional Radiology, University Hospital 
Aintree, Liverpool, United Kingdom, 2Department of Radiology, 
North Glasgow University Hospitals, Gartnavel General Hospital, 
Glasgow, United Kingdom, 3Dept. of Radiology, St. George’s 
Hospital, London, United Kingdom, 4Sheffield Vascular Institute, 
Northern General Hospital, Sheffield, United Kingdom.

Purpose: To report a national registry to assess the safety and effi-
cacy of UAE in the UK. 
Materials and Methods: All centres performing UAE in the UK were 
invited to enter prospective data onto the national registry from 
2003 to 2006. Follow-up data was collected to August 2008, on a 
paper, then electronic database. Data was entered on pre-procedure 
assessment, the procedure, and post discharge follow-up, for up to 3 
years. Patients completed quality of life (QoL) forms pre-procedure 
and at each follow-up. 
Results: 1387 patients were entered onto the database. The techni-
cal success rate was 91%; only 16% of procedures used a microcath-
eter. Follow-up was recorded for 78% of patients, with 48% being 
followed to 12 months. There were no deaths within 30 days. The 
adverse event rate pre-discharge was 2%. A further 14% recorded an 
adverse event within 12 months. 70% of patients received prophy-
lactic antibiotics. There were significantly more infective complica-
tions post discharge for patients who did not receive prophylaxis. 
Subsequent hysterectomy and myomectomy rates were 2.7 and 
0.7%. 84% of patient reported symptom improvement at 6 months. 
Reported QoL scores showed significant improvement (average 36 
points). 
Conclusion: This registry is the largest series of UAE preformed in 
the UK. The involvement of low and high volume centres gives an 
overview of UK practice outside a trial setting. This is the first piece 
of evidence to show a significant influence of peri-procedural antibi-
otics. The low rate of follow-up indicates the lack of clinic support 
available to radiologists to assist in data collection.
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(decrease or no change in size of lesion). 
Conclusion: Preliminary analysis reveals that the combination of 
sorafenib and DEB-TACE appears to be safe in carefully selected 
patients. The preliminary efficacy analysis is promising. Single arm 
and non-randomization are limitations. These results support fur-
ther evaluation of this combination in the treatment of unresectable 
HCC. 

1909.4
Aortic stent graft in situ fenestration using electromagnetic 
navigation and high porosity grafts materials: phantom 
experiments
T. Penzkofer1, P. Bruners2, P. Isfort1, C. Plumhans2, J. Grommes3, M. 
Jacobs3, T. Schmitz-Rode4, A.H. Mahnken2;
1Diagnostic Radiology/Applied Medical Engineering, Aachen 
University, Aachen, Germany, 2Diagnostic Radiology, University 
Hospital RWTH Aachen, Aachen, Germany, 3Vascular Surgery, 
University Hospital RWTH Aachen, Aachen, Germany, 4Applied 
Medical Engineering, RWTH Aachen University, Aachen, Germany.

Purpose: To evaluate a novel approach for antegrade in situ fenes-
tration of endovascular stentgrafts using steerable, electromagneti-
cally trackable catheters in combination with newly developed high 
porosity aortic stent grafts. Electromagnetic tracking (EMT) is intend-
ed to provide reliable localization of the aortic branches without the 
need for additional markings, while the proposed high porosity 
material is meant to allow for easy, non-destructive passage of the 
stent graft. 
Materials and Methods: A newly developed high porosity graft 
fabric (Vascutek, Scotland) was mounted on z-wire stent struts and 
delivered inside an aortic model (Sawbones, USA) featuring an aneu-
rysm. A multi-lumen, steerable catheter (Polydiagnost, Germany) 
was modified for electromagnetic tracking (Siemens, Germany), 
which was performed based on 3D computed tomography planning 
datasets. Catheterization times and number of attempts for place-
ment of a 0.018” soft tip guidewire in both renal arteries through the 
stent graft wall were recorded. Catheterization success was moni-
tored using standard fluoroscopy. 
Results: In total, ten catheterizations were performed, five on both 
sides. All catheterizations were successful, and the average proce-
dure time was 64.7±18.6 s (catheter entry to femoral artery until suc-
cessful placement of guidewire) taking 1.2±0.4 attempts. No cathe-
ter displacement during guide wire advancement was observed. 
Conclusion: We present a novel approach for antegrade in situ fen-
estration of aortic stentgrafts using a combination of electromag-
netically trackable, steerable catheters in combination with high 
porosity stent grafts. Reasonably short catheterization times and 
low number of attempts in a model promise successful application 
with short ischemic times. 
Disclosure: Siemens, Research Support.

1909.5
Guidance and thermometry of laser diskectomies in an open 
high-field MRI
F. Streitparth1, T. Walter1, B. Schnackenburg2, U. Wonneberger1, J. 
Rump1, M. De Bucourt1, B. Hamm3, U. Teichgräber3;
1Diagnostic and Interventional Radiology, Charite, Berlin, Germany, 
2Philips, Philips Medical Systems, Hamburg, Germany, 3Radiology, 
Charité Universitätsmedizin Berlin, Berlin, Germany.

Purpose: To evaluate MR guidance and thermometry during percu-
taneous laser disc decompression (PLDD) in a high-field open 1.0 T 
MRI.
Materials and Methods: In 30 discs of human cadaveric lumbar 
spines, a fluoroscopic PD-w turbo spin echo (TSE) sequence was 

1909.2
Antiangiogenic and antitumor effects by combining 
transarterial embolization with sorafenib in a rat hepatic 
carcinoma model
H. Yu, G.-J. Teng;
Department of Radiology, Southeast University, Zhongda Hospital, 
Nanjing, China.

Purpose: To evaluate the feasibility and therapeutic effect of using 
sorafenib plus TAE in rat hepatic tumors. 
Materials and Methods: The protocol was approved by our institu-
tional animal use committee. Thirty-two hepatoma-bearing rats 
received combination TAE by using Embosphere (40 um) with daily 
gavage 80 mg/kg sorafenib for 14 days (Group 1, n=8), identical dos-
age sorafenib gavage alone (Group 2, n=8), hepatic arterial embo-
lization by using Embosphere (40 um) alone (Group 3, n=8) or saline 
(Group 4, n=8), respectively. Tumor volumes, hepatic toxicities, 
tumor necrosis rate, VEGF and MVD were detected. 
Results: Hepatotoxicity reaction is presented but transient in all 
groups. Compared with other groups, the tumor volume was signifi-
cantly less, the tumor growth delayed (P<0.05) in group 1. Plasma 
VEGF, MVD in group 1 were significantly inhibited while tumor 
necrosis rate were markedly enhanced compared to that in control 
groups. 
Conclusion: Combination treatment of hepatoma in rats by sorafenib 
with TAE is a safe and effective remedy, which resulted in markedly 
delayed tumor growth and inhibited angiogenesis of tumor. 

1909.3
Prospective phase II trial of sorafenib combined with 
doxorubicin eluting bead-transarterial chemoembolization 
for patients with unresectable hepatocellular carcinoma: an 
interim analysis
D. Reyes1, I. Kamel2, N. Azad3, C. Georgiades1, A. Koteish4, J. Hamilton4, 
N. Bhagat1, K. Hong1, T. Pawlik5, M. Choti5, J.-F.H. Geschwind1;
1Radiology/Interventional Radiology, The Johns Hopkins University, 
Baltimore, MD, United States of America, 2Radiology, The Johns 
Hopkins University, Baltimore, United States of America, 3Medical 
Oncology, The Johns Hopkins University, Baltimore, United States 
of America, 4Hepatology, The Johns Hopkins University, Baltimore, 
United States of America, 5Surgery, The Johns Hopkins University, 
Baltimore, United States of America.

Purpose: To evaluate safety and efficacy of combining sorafenib 
with transarterial chemoembolization with doxorubicin eluting 
beads (DEB-TACE) in 50 patients with unresectable hepatocellular 
carcinoma (HCC) in a prospective, phase II study. We report interim 
data on 19 patients. 
Materials and Methods: Inclusion criteria were Child-Pugh A-B7, 
BCLC A-C, ECOG 0-1, and treatment naïve. Therapeutic protocol con-
sisted of 6-week cycles with continuous sorafenib at 400 mg twice 
daily, beginning 1 week prior to DEB-TACE, and up to four DEB-TACE 
within 6 months. Safety was assessed using CTCAE, V 3.0 weekly for 
6 weeks in Cycle 1, then decreased to one visit per cycle. Tumor 
response was assessed by RECIST and EASL criteria using MRI at 
baseline and 3 weeks post DEB-TACE, every 1-2 cycles thereafter. 
Results: DEB-TACE, in combination with sorafenib, was successfully 
performed in 19 patients: mean 65 yrs, Childs A (n=18), BCLC C (n=12), 
ECOG 0 (n=10), tumor burden (5-70%), and mean index tumor size 7.9 
cm (range 2.1-17.6). Grade 3-4 toxicities (Cycle 1, possibly related) 
included elevated liver enzymes, fatigue, hand foot skin reaction, 
pain, lymphopenia, chest pain (n=1), ascites (n=1), and decreased in 
frequency in later cycles. Following Cycle 1 of DEB-TACE, index 
lesions had 95% disease control rate (DCR, stable disease or better) 
by EASL (lack of contrast enhancement) and 100% DCR by RECIST 
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2607.1
Irreversible electroporation of renal cell carcinoma: a phase 1 
clinical study
M. Pech1, G. Wieners1, O. Dudeck1, R. Rühl1, K. Mohnike1, U.-B. Liehr2, J. 
Ricke1;
1Radiology and Nuclear Medicine, University of Magdeburg, 
Magdeburg, Germany, 2Urology, University of Magdeburg, 
Magdeburg, Germany.

Purpose: Irreversible electroporation (IRE) is a newly developed 
non-thermal tissue-ablation technique in which high-voltage elec-
trical pulses of microsecond duration are applied to induce irrevers-
ible permeabilisation of the cell membrane, presumably through 
nanoscale defects in the lipid bilayer, leading to apoptosis. It is of 
potential value in ablation of cancer tissue. The purpose of this pilot, 
first-in-man study, was to evaluate the feasibility and safety of treat-
ing cancer by IRE. 
Materials and Methods: Six patients scheduled for curative resec-
tion of renal cell carcinoma were included. Central haemodynamics 
were recorded during anaesthesia before and 5 minutes after elec-
troporation. Five-channel electrocardiography (ECG) was used for 
detailed analysis of ST waveforms. Blood sampling and 12-lead ECG 
were performed before, during, and at scheduled intervals after the 
intervention. 
Results: Analysis of the ST waveforms and axis deviations revealed 
no relevant changes during the entire study period. No changes in 
central haemodynamics were seen 5 minutes after IRE. 
Haematological, serum-biochemical and ECG variables likewise 
showed no relevant differences during the investigation period. No 
changes in cardiac function after IRE therapy were found. 
Conclusion: IRE seems to be a feasible and safe technique to treat 
patients with tumour of the kidney.

2607.2
Osteoid osteoma and osteoid osteoma-mimicking lesions: 
biopsy findings, distinctive MDCT features and treatment by 
radiofrequency ablation
A. Feydy1, F. Becce2, N. Theumann2, R. Campagna1, F. Larousserie1, J.-L. 
Drapé1;
1Radiologie B, Hôpital Cochin, Paris, France, 2Radiologie, CHUV, 
Lausanne, Switzerland.

Purpose: To report the biopsy findings of osteoid osteoma (OO) and 
OO-mimicking lesions, assess their distinctive MDCT features and 
evaluate the treatment of those lesions by radiofrequency ablation 
(RFA). 
Materials and Methods: In this multicentric retrospective study, 80 
patients (54 male, 26 female, mean age 24.1 years, range 5-48) with 
presumed (clinical and MDCT features) OO were treated by percuta-
neous RFA between May 2002 and June 2009. Per-procedural biop-
sies were always performed. The following MDCT features of the 
lesions were assessed: skeletal distribution and location within the 
bone, size, central calcification, surrounding osteosclerosis and 
periosteal reaction. Clinical success of RFA was evaluated. 
Results: Histopathological diagnoses were: 54 inconclusive biop-
sies, 16 OO, 10 OO-mimicking lesions (5 chronic osteomyelitis, 3 
chondroblastoma, 1 eosinophilic granuloma, 1 fibrous dysplasia). 
OO-mimicking lesions were significantly greater in size (p=0.001) 
and presented nonsignificant trends towards medullary location 
(p=0.246), moderate surrounding osteosclerosis (p=0.189) and less 
periosteal reaction (p=0.197) compared with OO. Primary success for 

used for positioning of a laser fiber and a reference temperature 
probe within the targeted disc. Three non-spoiled gradient echo 
(GRE) sequences were compared to monitor laser effects at 15 Watt 
using a 1064 nm Nd:YAG laser. Temperature distribution was visual-
ized on the basis of T1- and proton resonance frequency method 
(PRF). Image quality, temperature accuracy and correlation to mac-
roscopic lesion sizes were analysed. Subsequently, MR-guided PLDD 
was performed in 15 patients. 
Results: MR-guided placement of the laser fiber in the targeted disk 
was precise. Laser effects were monitored online in all cases. The 
best image quality and temperature accuracy (r2 = 0.94) was 
achieved with the GRE sequence with an echo time (TE) of 7 ms. The 
correlation between the macroscopic and MR-lesions was sufficient 
for the GRE with a TE of 2 and 7 ms (r2=0.76, 0.63). In vivo, PLDD was 
technically successful in all cases. No major complications occurred.
Conclusion: Instrument guidance and PRF-based thermometry of 
PLDD in the lumbar spine are feasible and accurate. Using the open 
high-field MRI with fast TSE and GRE sequence designs may render 
laser diskectomies more effective and controllable.

1909.6
Six month follow-up from a prospective, randomized trial 
comparing a paclitaxel-coated balloon catheter to a non-
coated balloon catheter in patients with femoropopliteal 
disease
D. Scheinert1, T. Zeller2, S. Duda3, J. Ricke4, M. Bosiers5;
1Clinical and Interventional Angiology, Park Krankenhaus, 
Leipzig, Germany, 2Angiology, Herz-Zentrum Bad Krozingen, Bad 
Krozingen, Germany, 3Berufsausübungsgemeinschaft Radiologie/
Neuroradiologie & Zentrum für Minimal Invasive Therapie, 
Berlin, Germany, 4Radiology and Nuclear Medicine, University of 
Magdeburg, Magdeburg, Germany, 5Department Vascular Surgery, 
AZ Sint-Blasius, Dendermonde, Belgium.

Purpose: This study assesses the safety and efficacy of a novel drug-
coated angioplasty balloon catheter for the treatment of femorop-
opliteal disease. 
Materials and Methods: One hundred and one patients were pro-
spectively randomized in a single-blind multicenter study to com-
pare the safety and efficacy of a paclitaxel-plus-excipient-coated 
balloon catheter (sponsor Lutonix, Minnesota NCT00930813) versus 
an uncoated balloon catheter. Patients were stratified prior to ran-
domization into stent or non-stent groups. The primary endpoint is 
angiographic late lumen loss at 6 months. 
Results: Baseline demographics and lesion characteristics were sim-
ilar between groups. Mean lesion length by visual estimate was 
8.7±3.7 cm. Ninety-six percent of patients completed 30 day follow-
up. At 30 day follow-up, the Lutonix catheter showed safety compa-
rable to control, with no reported adverse device effects, and similar 
adverse event rates through 30 days. Six month angiographic and 
clinical data will be presented. 
Conclusion: Thirty day safety data for test and control groups were 
similar. Six month data will be available in July 2010 and will be 
reported here, including primary patency of treated segment, target 
lesion revascularization, target vessel revascularization, change in 
ankle-brachial index and change in Rutherford classification from 
baseline. 
Disclosure: Consultant, Lutonix Inc
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ultrasound and CT guidance. Between 1 and 8 probes were used per 
tumour depending on size.
64 tumours have undergone follow up imaging to date. 89% (57/64) 
of tumours were completely treated at one CRA session. 8% (5/64) of 
tumours required more than one treatment session for complete 
treatment. An overall treatment success rate of 97% (62/64) was 
therefore achieved. One tumour is awaiting retreatment at the time 
of abstract submission. One tumour shows radiological evidence of 
subtotal treatment and has been lost to radiological follow up. 
Two patients sustained renal pelvis cryoinjury – both were managed 
successfully with temporary ureteric stenting. No other significant 
complications were observed. 
Conclusion: Cryoablation is a safe and effective treatment for solid 
renal tumours. The current published literature and our local experi-
ence suggest that it compares favourably to both radiofrequency 
ablation and surgery.

2607.5
Radiofrequency of bilateral lung metastases in a single session
F. Gómez, M. Canella, S. Ferron, E. Descat, J. Palussière;
Radiology, Institut Bergonié, Bordeaux, France.

Purpose: To evaluate radiofrequency ablation (RFA) of bilateral lung 
metastases during a single session. 
Materials and Methods: Between 2002 and 2009, out of 239 
patients treated for lung metastases with RFA, 67 presented bilateral 
lung metastases and for 27 of these patients both lungs were treated 
in the same session. Patients with mean age 62 y with a maximum of 
5 lung metastases curable with RFA were prospectively followed. 
Lung RFA with multitine electrodes was performed under general 
anaesthesia with CT guidance. When both lungs were treated during 
the same procedure, the second lung was punctured if no complica-
tions occurred after treatment of the first lung. The principal end-
points were complications (acute and delayed), hospitalisation time, 
and efficacy (evaluated on CT images during the follow up period). 
Results: 3 patients had undergone previous thoracic surgery. 66 
metastases (mean size 14 mm range 4-43) were treated by RFA. 53 
metastases were intra-parenchymatous only, 11 with pleural contact. 
For 27 patients, all metastases were treated. Median follow up time 
was 26 months. Pneumothorax occurred in 18 cases (66.7%), unilat-
eral for 14 patients and bilateral for 4 patients. Unilateral chest tube 
drainage was needed for 13 patients and bilateral for 2. 
Hospitalisation median time was 3 days (range 2-8). 1 patient had to 
be readmitted to the hospital for delayed complications. For 4 
patients, 4 recurrences on a RFA site were noted during the follow 
up. 
Conclusion: RFA of bilateral lung metastases in a single session is 
possible with low morbidity and efficacy. Compared to surgery RFA 
offers obvious advantages. 

2607.6
Percutaneous cryoablation of renal tumors: initial experience 
in 52 patients
X. Buy1, H. Lang1, A. Gangi2;
1Department of Non Vascular Interventional Radiology, University 
Hospital of Strasbourg, Strasbourg, France, 2Dept. of Radiology B, 
Hôpital Civil, Strasbourg, France.

Purpose: To evaluate the feasibility, the safety and the efficacy of 
percutaneous cryoablation for the management of renal tumors. 
Materials and Methods: From May 2007 to December 2009, 61 
renal tumors in 52 non-surgical patients (mean age 72) were treated 
with cryoablation. Mean tumor size was 26 mm (8–52). 68% tumors 
were endophytic with 17 abutting the renal pelvis. 19 tumors (32%) 
were anterior in close contact with the bowel. Procedures were per-

ablation of OO-mimicking lesions was 100% at 1 month, 85.7% at 6 
and 12 months, and 66.7% at 24 months. Secondary success was 
100%. 
Conclusion: Larger size, medullary location, less surrounding osteo-
sclerosis and periosteal reaction on MDCT may help differentiate 
OO-mimicking lesions from OO. OO-mimicking lesions are safely 
and successfully treated by RFA. 

2607.3
Tumour response to transarterial chemoembolization in 
hepatocellular carcinoma: relationship between amended 
RECIST criteria and histopathologic tumour necrosis
I. Bargellini1, V. Battaglia1, D. Campani2, P. Carrai3, R. Cioni1, F. 
Filipponi3, C. Bartolozzi1;
1Diagnostic and Interventional Radiology, University of Pisa, Pisa, 
Italy, 2Pathology, University of Pisa, Pisa, Italy, 3Liver Transplant Unit, 
Cisanello Hospital, Pisa, Italy.

Purpose: To retrospectively analyse the effects in terms of tumour 
necrosis of transarterial chemoembolization (TACE) in a series of 
consecutive HCC transplanted patients and evaluate the agreement 
between amended RECIST criteria and percentage of tumour necro-
sis. 
Materials and Methods: From January 1996 to December 2009, 384 
cirrhotic patients (M/F= 336/48, mean age 55 ± 7 years) with HCC 
underwent liver transplantation (LT). Among them, 200 (52%) 
patients (mean number of nodules 2.2± 1.6, mean diameter 31.2 ±15 
mm) had performed TACE prior to LT. CT examinations one month 
after TACE were retrospectively reviewed to assess tumour response 
to TACE according to the amended RECIST criteria. After OLT, per-
centage of tumour necrosis was pathologically assessed on the 
explanted liver. 
Results: CT follow-up at 1 month was available in 165/200 (82.5%) 
patients, in the remaining cases OLT was performed within the first 
month after TACE. According to the amended RECIST criteria, the 
objective response rate was 87.3% (144/165), with 79 cases (47.9%) of 
complete response. On the explanted livers, mean percentage of 
tumour necrosis was 65±38% (range 0-100%), with 52% of patients 
with necrosis ≥90%; this rate was not influence by tumour size and 
number. There was a significant correspondence (p<.0001) between 
amended RECIST criteria and percentage of tumour necrosis; in fact, 
the mean rate of necrosis was 83% in CR, 75% in PR and 23% in SD. 
Conclusion: TACE is an effective treatment inducing total /subtotal 
necrosis in over half of the patients. CT and amended RECIST criteria 
are valid means to assess tumour response. 

2607.4
Percutaneous cryoablation for solid renal tumours: experience 
of treating 67 tumours in 48 patients
D.J. Breen, T.J. Bryant, N. Railton;
Radiology, Southampton University Hospital, Southampton, United 
Kingdom.

Purpose: To further establish the safety and efficacy profile of 
cryoablation (CRA) in the treatment of solid renal tumours.
Materials and Methods: Data on all renal tumours treated by CRA 
at our institution between May 2007 and February 2010 were pro-
spectively collected. Patient demographics, tumour characteristics 
and procedural details were documented. All patients underwent 
early follow up imaging (1–4 weeks). Total or subtotal treatment and 
side-effect profiles were recorded. 
Results: 67 tumours were treated in 48 patients. Mean patient age 
68 years (range 35–87 years). Mean tumour size 33 mm (range 11–67 
mm). 36% of tumours were central and 63% exophytic. All treat-
ments were performed under general anaesthetic using combined 
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2608.2
Subintimal angioplasty of the femoropopliteal artery: long-
term angiographic and clinical outcomes in 100 patients
S. Spiliopoulos, K. Katsanos, A. Diamantopoulos, I. Paraskevopoulos, 
D. Karnabatidis, D. Siablis;
Diagnostic and Interventional Radiology, University Hospital of 
Patras, Patras, Greece.

Purpose: To present the results of a prospective single-arm study, 
investigating the long-term angiographic and clinical outcomes of 
subintimal angioplasty of the femoropopliteal artery. 
Materials and Methods: Patients with severe intermittent claudica-
tion or critical limb ischemia (CLI) were enrolled in the study. All 
chronic femoropopliteal artery occlusions were treated with subinti-
mal angioplasty and provisional stenting. Primary endpoints were 
patient survival, limb salvage, lesion primary patency, angiographic 
binary restenosis (>50%) and target lesion revascularization (TLR)-
free survival. Regular clinical and angiographic follow-up was set at 
6, 12 months and yearly thereafter. Study endpoints were calculated 
with life-table survival analysis. Proportional-hazards regression 
analysis with a Cox model was applied to adjust for confounding fac-
tors of heterogeneity. 
Results: Between May 2004 and July 2009, 100 patients (105 limbs, 
age 70±10 years) were included in the study. Technical success rate 
was 91.4%, with a lesion length of 124±85 mm. Limb salvage and sur-
vival rates were 88.6% and 85.2% at 3 years, respectively. After 12, 24 
and 36 months, primary patency was 67.4%, 48.5% and 35.8%, angio-
graphic binary restenosis was 38.6%, 68.5% and 82.0%, and TLR-free 
survival was 83.5%, 72.9% and 64.5%, respectively. CLI was the only 
adverse predictor for reduced primary patency (HR: 0.36; 95% CI: 0.16-
0.80, p=0.01), while significantly less restenosis was detected after 
spot stenting of the entry and/or re-entry site (HR: 0.3; 95% CI: 0.10-
0.89, p=0.01 and HR: 0.2; 95% CI: 1.78-13.66, p=0.002, respectively). 
Conclusion: Subintimal recanalization of the femoropopliteal artery 
provides long-term limb salvage and achieves high primary patency 
with an acceptably low rate of repeat procedures. Spot stenting of 
the entry and re-entry site was associated with significantly less rest-
enosis. 

2608.3
Arterial closure devices versus manual compression for 
femoral haemostasis in interventional radiological procedures: 
a systematic review and meta-analysis
R. Das1, K. Ahmed2, T. Athanasiou2, R.A. Morgan1, A.-M. Belli1;
1Department of Radiology, St George’s Hospital, London, United 
Kingdom, 2Academic Department of Surgery - St Mary’s Hospital, 
Imperial College Healthcare NHS Trust, London, United Kingdom.

Purpose: The use of arterial closure devices (ACDs) in interventional 
radiological (IR) procedures has not yet been validated by large-
scale randomised trial or meta-analysis. Improved haemostasis and 
early mobilisation are publicised advantages; however, anecdotal 
evidence of haemorrhagic and ischaemic complications is also 
apparent. Meta-analysis from interventional cardiology cannot be 
directly extrapolated for IR patients. 
Materials and Methods: Literature search was performed using 
MEDLINE, Cochrane and Google Scholar databases to assess 4 ACDs: 
Angioseal; Starclose; Perclose; and Duett versus manual compres-
sion. Included interventions were: peripheral vascular interventions; 
uterine artery embolisation; transhepatic chemoembolisation and 
neurointerventional procedures. Cardiac and non-femoral proce-
dures were excluded. Outcomes assessed were: device failure; hae-
matoma; bleeding; groin pain; retroperitoneal haematoma; arterio-
venous fistula; infection; distal ischaemia; need for vascular surgery 
and for manual compression. Random-effects models were used for 

formed percutaneously under CT or MR guidance, with biopsy per-
formed during the same session. For bowel or ureter insulation, ther-
mal protection technique with CO2 dissection was used in 31 tumors 
(50%). Minimum follow-up with MRI and creatinine was 4 months. 
Results: Complications included one perirenal hematoma and one 
fatal Mendelson syndrome apparently due to sedation. Two patients 
required an additional session for complete ablation. All others were 
treated in a single session with no evidence of residual tumor on fol-
low-up. CT and MR control allowed precise monitoring of the ice 
ball. Pain was minimal with majority of the procedures performed 
under low sedation. All patients except one could be discharged 
within 2 days. Creatinine remained unchanged after 4 months. 
Conclusion: Percutaneous cryoablation is a promising low-pain 
alternative technique for the management of renal tumors in non-
surgical patients. The intent is curative in a single session for tumors 
less than 4 cm. For central and complex tumors, the safety and the 
precision of renal cryoablation increased when compared to radiof-
requency ablation. 

Free Paper Session
PVD 3

2608.1
Safety and efficacy of ultrasound-accelerated thrombolysis in 
arterial thrombo-embolic obstructions of the lower extremities
A.M. Schrijver1, M.M.P.J. Reijnen2, J.A. van Oostayen3, A.W.J. 
Hoksbergen4, R.J. Lely5, R.H.W. van de Mortel1, M. van Leersum6, 
J.P.P.M. de Vries1;
1Vascular Surgery, St. Antonius Hospital, Nieuwegein, Netherlands, 
2Surgery, Rijnstate Ziekenhuis, Arnhem, Netherlands, 3Radiology, 
Rijnstate Hospital, Arnhem, Netherlands, 4Vascular Surgery, VU 
Medical Center, Amsterdam, Netherlands, 5Radiology, VU Medical 
Center, Amsterdam, Netherlands,6Radiology, St. Antonius Hopsital, 
Nieuwegein, Netherlands.

Purpose: To report the initial results in the Netherlands of ultra-
sound (US)-accelerated thrombolysis in patients with peripheral 
arterial thrombo-embolic obstructions.
Materials and Methods: From December 2008 to December 2009, 
21 patients (20 men, median age 66 years, range 52-80) who were 
treated with the EKOS Endowave System (EKOS Corporation, Bothell, 
WA, USA) for thrombo-embolic obstructions of a native artery (n = 5) 
or a femoro-popliteal bypass graft (n = 16) were prospectively regis-
tered in 3 teaching hospitals. Median duration of ischemic com-
plaints was 11 days (range 10-140 days). 30-day follow-up consisted 
of duplex US scanning or MRA. 
Results: In 20 out of 21 patients (95%), an EKOS-catheter could be 
successfully placed. Median therapy time was 27 hours (range 9-72 
hours). In 9 out of 20 patients (45%), complete lysis was achieved 
within 24 hours. In one patient, a peripheral thrombo-embolic com-
plication occurred. No bleeding complications occurred. of the 20 
patients, 14 (70%) had an additional percutaneous angioplasty and 2 
(10%) had a revision of an anastomosis. In one patient, amputation 
of the lower leg was performed because of progressive ischemia, 
despite complete lysis. At 30-day follow-up, 16 of the 20 initially suc-
cessfully treated patients (80%) had a patent artery or bypass graft. 
Conclusion: In this study, the technical success rate of catheter 
placement was high (95%). US-accelerated thrombolysis led to com-
plete lysis within 24 hours in almost half of the patients. The compli-
cation rate was low (5%). These promising results have led to the 
start of a multicenter randomized trial comparing US-accelerated 
thrombolysis with standard thrombolysis. 
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a 20G non-mandrinated needle under US guidance (using a 7.5 MHz 
linear probe) in order to puncture a healthy segment of the CFA; 
then, a 5-7 Fr arterial sheath was introduced. In absence of contrain-
dications, angio-seal STS device was deployed under US guidance to 
be sure of the correct placement. In all the patients, the puncture 
site and the CFA were evaluated using US immediately after the 
deployment and clinically at least 30 minutes after the procedure. 
Results: In 55 (1.8%) procedures, in presence of diffuse disease of 
the CFA, the use of angio-seal was not indicated. In 2933 (0.98%) pro-
cedures, in absence of contraindications, angio-seal device was 
inserted under US guidance, and a total of 2920 (99%) 6-8F angio-
seal STS have been deployed. In 13 (0.4%) cases failure of the device 
(Pull-out) and manual compression was required. Minor complica-
tions: inguinal localized hematomas n=6 (0.2%); pseudoaneurysm 
n=1 (0.03%). Major complications: deaths n=2 (0.06%); retroperitone-
al bleeding n=6 (0.2%); acute arterial occlusions n=3 (0.1%). 
Conclusion: In our experience, using US guided puncture and 
deployment, angio-seal is a safe and effective closure device in ante-
grade CFA puncture. 

2608.6
Occlusion of arteriovenous fistulas of in-situ saphenous vein 
bypass grafts using the Amplatzer Vascular Plug 4
M. Libicher1, H. Schwabe1, M. Gawenda2, V. Matoussevitch2;
1Radiology, Klinikum der Universität zu Köln, Cologne, Germany, 
2Gefäßchirurgie, Klinikum der Universität zu Köln, Cologne, 
Germany.

Purpose: In this study we examined safety and feasibility of vessel 
occlusion using the Amplatzer Vascular Plug 4 (AVP-4) in patients 
with arteriovenous fistulas after in-situ saphenous vein bypass 
grafts. Additionally, we measured the diameter of the feeding vessel 
and the time of vessel occlusion after plug deployment.
Materials and Methods: We treated 12 AV-Fistulas of six patients (3 
women, 3 men, 76±7 years, 63–88 years). All fistulas were diagnosed 
within 14 days post-surgery. Initial diagnosis and follow-up of all fis-
tulas were established by sonography.
Results: We successfully used 13 AVP-4 for occlusion of all fistulas 
without thromboembolic complications. There was no need for 
recapturing the device and we did not observe dislocation. Mean 
occlusion time was 11±6 min (range 5–22 min). Mean diameter of the 
in situ saphenous vein fistulas was 3.4 mm (range 2.6–5.3 mm). Plug 
sizes ranged from 4 to 7 mm (mean 5.5 mm) resulting in an oversiz-
ing of 32–88%. Permanent occlusion of the fistulas was confirmed 
by ultrasound after a mean follow-up of 4 months (1–6 months). 
Conclusion: Occlusion of arteriovenous fistulas with an AVP-4 is an 
effective and safe method. It is well suited in patients with fistulas of 
in situ saphenous vein bypass grafts because of the appropriate 
diameter of the feeding vessels. 

Free Paper Session
Embolotherapy: UFE

2609.1
Long-term quality of life after uterine artery embolization in 
women with adenomyosis and fibroids versus women with 
fibroids only
M. Popovic, D. Berzaczy, S.B. Puchner, J. Lammer, R.A. Bucek;
Department of Cardiovascular and Interventional Radiology, 
University Hospital Vienna, Vienna, Austria.

Purpose: Assessment of long-term quality of life (QoL) in patients 
treated by uterine artery embolization (UAE) for either adenomyosis 
with fibroids (group 1) or fibroids alone (group 2).

meta-analysis with tests of heterogeneity performed. 
Results: A total of 32 studies were analysed. 19 non-comparative 
(3304 patients) and 13 comparative studies were analysed separately 
with meta-analysis performed on 10 studies (2373 patients). Meta-
analysis demonstrated total complication rates of all 4 ACDs versus 
manual compression of (odds ratio (OR) 0.87: 95%CI 0.52-1.48, 
p=0.13). Total complication rates of Angioseal versus manual com-
pression were (OR 0.84: 95%CI 0.53-1.34, p=0.49) and Perclose versus 
manual compression were (OR 1.29: 95%CI 0.19-8.96, p=0.01).
Conclusion: Meta-analyses demonstrate no statistically significant 
difference between ACDs and manual compression. A marginal 
trend favouring Angioseal over manual compression, and favouring 
manual compression over Perclose was seen, but heterogeneity fac-
tors make conclusion difficult. Adequately powered randomised 
controlled trials are required to further elucidate the efficacy of 
ACDs.

2608.4
3D roadmapping based on pre-procedural contrast-enhanced 
CT for vascular interventions: work in progress
G. Maleux1, S. Heye1, J. Vaninbroukx1, A. Radaelli2;
1Department of Radiology, University Hospitals Leuven, 
Leuven, Belgium, 2Cardiovascular X-ray, Philips Healthcare, Best, 
Netherlands.

Purpose: To assess the feasibility of a 3D roadmapping technique 
based on pre-acquired angio-CT for body vascular interventions.
Materials and Methods: In 6 patients pre-procedure contrast-en-
hanced CT images were matched with CT-images obtained by low-
dose periprocedural unenhanced cone-beam CT using a built-in 
automatic image-based algorithm. Life fluoroscopy images could be 
directly overlaid onto the pre-procedural CT, which was used to 
guide and navigate wires, catheters and devices into the appropriate 
vessels. This novel technique was used during internal iliac artery 
embolization prior to endovascular aortic repair (n=2), transjugular 
intrahepatic portosystemic shunt (n=2), superior mesenteric artery 
stenting (n=1) and internal carotid artery stenting (n=1). 
Results: In all 6 cases, the pre-procedure CT-angiographic images, 
used as a roadmap, completely matched with the catheter-angiog-
raphies performed during the interventional procedures. 
Additionally, all devices, including coils, occlusion plug, balloon 
catheter, stent and stent-graft, could be placed at the right position 
under the guidance of the pre-acquired CT images. 
Conclusion: 3D-roadmap based on a pre-acquired angio-CT may be 
a valuable alternative to 2D-fluoroscopic roadmap for body vascular 
interventions. Prospective, controlled data are required to validate 
this innovative image-fusion technique for the guidance of vascular 
interventions.

2608.5
Ultrasound (US) guided angio-seal deployment in antegrade 
common femoral arterial access: 3 years of experience
M. Manzi1, G. Cester1, M. Marangotto1, D. Barra1, E. Brocco2;
1Interventional Radiology, Policlinico Abano Terme, Abano Terme, 
Italy, 2Diabetic Foot Department, Policlinico Abano Terme, Abano 
Terme, Italy.

Purpose: To evaluate the safety and efficacy of the angio-seal vas-
cular closure device (St. Jude Medical Inc., MN, USA) in antegrade 
common femoral artery puncture (CFA) using US-guided technique 
for arterial puncture and angio-seal deployment. 
Materials and Methods: From January 2007 to December 2009, a 
total of 2988 consecutive antegrade arterial access in 2378 patients 
with Critical Limb Ischemia (CLI) requiring distal revascularization 
were performed. All antegrade accesses have been performed with 
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2609.3
Deformation influences arterial distribution: embozene vs 
embosphere in sheep kidney and uterus
V. Verret1, J.-P. Pelage2, M. Wassef3, H.S. Ghegediban3, J. Golzarian4, A. 
Laurent5;
1Neuroradiology, Hopîtal Lariboisère, Paris, Paris, France, 
2Radiology, Hopital Ambroise Paré, Boulogne, France, 3Pathology, 
APHP Lariboisière hospital, Paris, France, 4Interventional Radiology 
& Vascular Imaging, University of Minnesota, Division Head, 
Minneapolis, MN, United States of America, 5Interventional 
Neuroradiology, APHP Hopital Lariboisière, Paris, France.

Purpose: Embosphere (ES) and embozene (EZ) are composed of dif-
ferent materials, which may deform and locate differently following 
intra-vascular delivery. We compared the deformation and location 
of ES and EZ in sheep renal and uterus arteries. 
Materials and Methods: Microspheres: ES 500-700 and 700-900 
μm, EZ 700 and 900 μm. Twelve sheep selectively embolized in renal 
and uterine arteries were sacrificed 72 hours later. On histology, we 
measured the deformation (D%=100x[((L+W)/2-W)/(L+W)/2]; 
L=Length, W=Width), and analyzed the distribution from proximal to 
distal, in 5 levels in kidney (renal artery and first branches, interlobar, 
junction, interlobular artery, interlobular superficial), and 4 levels in 
uterus (proximal, perimyometrium, myometrium, endometrium). 
Results: EZ deformed more than EZ in kidney (23±19 vs 8±8%; 
p<0.0001) and in uterus (10±10 vs 7±8%; p=0.0473). For EZ, D% 
increased from proximal to distal in location for kidney and uterus 
(p<0.0001, each organ), and correlated negatively with vessel diam-
eter (Rho=-0.623 p<0.0001). That was not the case for ES. Globally, 
EZ occluded more distally than ES in kidney (p<0.0001), and in uterus 
(p<0.0001). In kidney, 44% of ES500-700 and 76 % of ES700-900 were 
located proximally in interlobar arteries while 55% of EZ700 and 44% 
of EZ900 were located distally in interlobular arteries. In uterus, 75% 
of ES500-700 and 100% of ES700-900 were located in perimyometri-
um. 92% of EZ700 were also located in perimyometrium, but 23% of 
EZ900 were located distally, in endometrium. 
Conclusion: Embozene microspheres deformed more in vivo which 
resulted in more distal occlusion and location within the vascular 
network compared to reference embosphere microspheres.
Disclosure: This work was funded by Biosphere Medical.

2609.4
Uterine fibroid embolisation for symptomatic uterine fibroids: 
a survey on clinical practice in Europe
M.J. Voogt1, M.J. Arntz2, P.N.M. Lohle3, W.P. Mali4, L. Lampmann3;
1Radiology, University Medical Center Utrecht, Utrecht, Netherlands, 
2Radiology, UMC St. Radboud, Nijmegen, Netherlands, 3Radiology, 
St. Elisabeth Hospital, Tilburg, Netherlands, 4Dept. of Radiology, 
University Hospital Utrecht, Utrecht, Netherlands.

Purpose: To assess the current uterine fibroid embolisation (UFE) 
practice in European countries and to determine the clinical environ-
ment for this treatment in different hospitals.
Materials and Methods: In May 2009, an invitation to complete an 
on-line survey consisting of 24 questions was sent by email to 1800 
members of the Cardiovascular and Interventional Radiological 
Society of Europe (CIRSE). In addition to questions about local clini-
cal practice of UFE, 5 additional questions assessing general UFE-
related topics had to be filled out. 
Results: A total of 282 respondents returned and completed the 
questionnaire. Forty-nine respondents (33%) did not perform UFE at 
all and were excluded from the study. An additional 15 question-
naires were excluded because they were doubles from treatment 
centers that had already returned a questionnaire. The remaining 
173 respondents from different UFE centers were included. Twenty-

Materials and Methods: 72 patients were included in this retro-
spective cohort study. Analysis was performed using a questionnaire 
consisting of 49 questions across six topics. Assessment focus was 
put on comparing symptoms and QoL in the long-term follow-up 
between the two study groups. 
Results: The median follow-up was 6.8 years (IQR: 5.2 years). 19 
women were in group 1 and 53 women were in group 2. In compar-
ing the two groups, UAE led to a reduction of the following symp-
toms: bleeding in 83.3% in group 1 and 71.4% in group 2, pain in 
58.3% and 69.6%, bulk-related symptoms in 40.0% and 55.6%, 
respectively. The median impairment scores for bleeding decreased 
significantly from 7.0 to 0.0 and from 6.0 to 0.0 for groups 1 and 2, 
respectively (both p < 0.001). Similar results were observed for medi-
an pain scores for group 1 and 2 (5.0 to 0.0 and 2.0 to 0.0, both p < 
0.001). The general QoL index increased significantly from 5.0 to 9.0 
for group 1 and from 6.0 to 9.0 for group 2 (p < 0.001).
Conclusion: UAE seems to lead to a notable long-term improve-
ment in QoL in patients suffering from both (adenomyosis and leio-
myomata) and from fibroids alone.

2609.2
Degradation and inflammation of embolization microspheres: 
embozene vs. embosphere in a UAE sheep model
V. Verret1, M. Wassef2, J.-P. Pelage3, H.S. Ghegediban2, I. Schwartz-
Cornil4, J. Golzarian5, A. Laurent6;
1Neuroradiology, Hopîtal Lariboisère, Paris, Paris, France, 
2Pathology, APHP Lariboisière Hospital, Paris, France, 3Radiology, 
Hopital Ambroise Paré, Boulogne, France, 4Virology - Immunology, 
INRA, Jouy-en-Josas, France, 5Interventional Radiology & Vascular 
Imaging, University of Minnesota, Division Head, Minneapolis, MN, 
United States of America, 6Interventional Neuroradiology, APHP 
Hopital Lariboisière, Paris, France.

Purpose: Inflammation on embolisation products depends primari-
ly on material degradability. A sustained material degradation by 
phagocytes would induce a chronic inflammation. We compared the 
degradation and inflammation of embozene (EZ) (a polyzene-F-
coated PMMA hydrogel) and embosphere (ES) (a reticulated tri-
sacryl-gelatin polymer) microspheres. 
Materials and Methods: Microspheres: ES 500-700 μm, EZ 700 μm. 
In 12 sheep, uterine arteries were embolized (sacrifice at 1 or 4 W). 
Pathological analysis was performed. Degradation of microspheres 
was defined as the combination of intra-microsphere vacuoles con-
taining cells with an alteration of the microsphere outline. Surface 
quantification of inflammatory cells by immunohistochemistry: mac-
rophages and giant cells (CD11b, CD172a), antigen presenting cells 
(MHCII), B-lymphocytes (CD21), and T-lymphocytes (CD3, CD4 (help-
er T-cells), CD8 (cytotoxic T-cells)). 
Results: EZ showed degradation in 91% at 1 W and 73% at 4 W vs. 3 
and 10% for ES (p<0.0001 each time). For EZ, macrophages and neu-
trophils were infiltrated under the coating. Giant cells were observed 
around 63% of ES vs. 45% of EZ at 1 W (p=0.0245), and in 71% of ES vs 
63% of EZ at 4 W (p=0.2589). CD172a and MHCII staining were signif-
icantly higher in EZ vs ES at 1 W (resp. p=0.0010; p=0.0074) but not at 
4 W. CD4 staining was higher in ES vs EZ at 4 W (p=0.0044). CD3 and 
CD11b showed no difference between the products at either time. 
There was no B-cells (CD21) and only few cytotoxic T-cells (CD8) for 
ES or EZ. 
Conclusion: EZ had an original inflammatory profile with an acute 
phagocyte influx associated with material degradation. ES were not 
degraded and had a different profile with more T-cells after 4W of 
implantation. Both products showed no signs of toxicity.
Disclosure: The study was funded by Biosphere Medical.
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patients due to unilaterally absent uterine artery. One patient had 
no uterine artery and leiomyoma perfusion was realized via bilater-
ally enlarged ovarian arteries. Symptom relief, patient satisfaction as 
well as menstrual status were assessed using a standardized ques-
tionnaire. Ovarian size and presence of follicle cysts were assessed 
on MRI. 
Results: Mean patient age was 44 (range: 34-48). All UAE and OAE 
were technically successful. Mean clinical follow-up was 36 months 
(range: 10-91) and 5 months (range: 3-12) for MRI. 10/13 patients 
reported control of symptoms and were satisfied with outcome. Two 
patients reported onset of menopause. One showed a new large 
ovarian cyst while the remaining nine patients showed follicle cysts 
on the side of OAE. There was no relevant difference in ovarian vol-
ume before (mean: 9.4 ml, range: 4.7-16.8) and after OAE (mean: 9.1 
ml, range: 3.7-22.9) (p=0.499). 
Conclusion: OAE in addition to UAE is safe and effective. Clinical 
success rate was 77% after follow-up of 3 years. No increase in early 
onset of menopause or change in ovarian volume was observed. 

five percent of the respondents were from the United Kingdom 
(n=43), sixteen percent from Germany (n=27), ten percent from 
France (n=18), and the remainder from other European countries 
(n=79) or unknown (n=6). Most centers (47%) have 5-10 years of 
experience with UFE and perform between 10 and 50 procedures 
per year (53% of respondents). Additional demographic as well as 
specific data on referral of patients, used UFE techniques, and peri- 
and post-procedural care will be provided. 
Conclusion: Although UFE as an alternative for hysterectomy or 
myomectomy is widespread in Europe, its impact on the manage-
ment of the patient with symptomatic fibroids seems, according to 
the overall numbers of UFE procedures, somewhat disappointing. 
Multiple factors might be responsible for this.

2609.5
Comparison of UAE and laparoscopic uterine artery occlusion 
(LUAO) for fibroids: the results of non-randomized clinical trial
M. Mara1, J. Maskova2, K. Kubinova1, P. Horak1, M. Novotna1, D. Kuzel1;
1Obstetrics and Gynecology, 1st Medical Faculty of Charles 
University in Prague, Prague, Czech Republic, 2Radiology, Royal 
Infirmary Hospital, Aberdeen, United Kingdom.

Purpose: To compare the results of surgical and radiological occlu-
sive therapy of uterine fibroids.
Materials and Methods: Women under the age of 40 with intramu-
ral fibroid/s larger than 3 cm were treated with UAE (using Embo-
spheres) or LUAO (using harmonic scalpel). All patients were pro-
spectively followed with emphasis on clinical, imaging, laboratory, 
and reproductive results. The study was supported by Grant IGA NS 
9798-4. 
Results: 98 embolizations and 85 laparoscopic occlusions were per-
formed. Pre-treatment average diameter of dominant fibroid was 
larger (65 mm vs. 47 mm) and mean follow up was longer (40 vs. 27 
months) in patients with UAE. All other input variables were compa-
rable between the groups. At 6 months post-procedurally the mean 
shrinkage of dominant fibroid volume (on MRI) was 55% after UAE 
and 42% after LUAO (p<0.001); 82% of women after UAE and only 
35% after LUAO had complete myoma infarction (p<0.0001). There 
was no significant difference between the groups in markers of ovar-
ian functions, number of re-interventions, and the number of seri-
ous complications. Intrauterine necrosis was verified by hysterosco-
py in 36% of patients after UAE but only in one patient (1.7%) after 
LUAO (p<0.0001). 23 women have already conceived after UAE and 
16 after LUAO. We observed 15 uncomplicated full-term deliveries 
after UAE and 9 after LUAO. Early abortion rate was non-significantly 
higher after UAE (38.7%) than after LUAO (31.3%). 
Conclusion: UAE is more effective than LUAO in causing complete 
ischemia and larger shrinkage of dominant fibroid. But UAE-caused 
necrosis of fibroids can seriously impair uterine cavity, which may 
lead to infertility and abortions.

2609.6
Safety and efficacy of ovarian artery embolization for 
symptomatic uterine leiomyomata
T.J. Kroencke, C. Scheurig-Münkler;
Radiology, University Clinic Charité, Berlin, Germany.

Purpose: To retrospectively evaluate safety and efficacy of OAE in 
addition to UAE.
Materials and Methods: From July 2001 to June 2009, 545 patients 
underwent UAE for fibroids. In 18/545 (3.3%) an enlarged OA was 
detected on pre-interventional MR angiography (16/18) or aortogra-
phy (2/18). Five/18 patients showed no relevant collateral supply at 
selective angiography. 13 patients underwent OAE. UAE prior to OAE 
was performed bilaterally in 10/13 patients and unilaterally in 2/13 
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Biliary intervention 

P-1
Percutaneous trans-hepatic endoscopic holmium laser 
lithotripsy for intrahepatic and choledochal biliary stones
U. Rimon1, H. Winkler2;
1Diagnostic Imaging, Sheba Medical Center, Tel-Hashomer, Israel, 
2Urology, Sheba Medical Center, Tel-Hashomer, Israel.

Purpose: To report a new treatment approach for complicated 
biliary calculi by percutaneous trans-hepatic endoscopic biliary 
holmium laser lithotripsy (PTBL). 
Materials and Methods: Twenty-two symptomatic patients (11 
men and 11 women, age range 51 to 88 years) with intra-hepatic or 
common bile duct calculi underwent PTBL. Nine patients had gone 
previous gastrectomy and small bowel anastomosis precluding 
retrograde endoscopy (ERCP). In the other thirteen patients, stone 
removal attempts by ERCP failed due to failed access or very large 
calculi. We used a 7.5F flexible ureteroscope and a 200 μ holmium 
laser fiber via a percutaneous trans-hepatic tract, with graded 
fluoroscopy. Balloon dilatation was added when a stricture was 
seen. The procedure was performed under general anaesthesia in 
the operating room. A biliary drainage tube was left at the end of 
the procedure. 
Results: All stones were completely fragmented and flushed into 
the small bowel under direct vision. In nineteen patients one session 
sufficed and in three, with multiple large stones, two sessions were 
needed. In seven patients balloon dilatation was performed for 
benign stricture after Whipple operation (n=3), after choledochal-
enteric anastomosis (n=3) and for recurrent cholangitis (n=1). Mean 
operative time was 90 minutes; mean hospital stay was 2 days. 
Adjunctive “balloon push” (4 patients) and “rendez-vous” (one 
patient) procedures were needed to completely clean the biliary 
tree. None of these patients needed surgery. 
Conclusion: Complicated or large biliary calculi can be treated 
successfully by using PTBL. We suggest this approach should become 
the first choice treatment before open surgery is considered.

P-2
Multifactor analysis of risk factors for percutaneous 
transhepatic biliary drainage-related cholangitis in patients 
with malignant obstructive jaundice
H.T. Niu;
Radiology, Beijing ChaoYang Hospital, Beijing, China.

Purpose: The aims of this prospective study were to evaluate risk 
factors of PTBD-related cholangitis in patients with malignant 
obstructive jaundice, and establish logistic regression equation to 
predict occurrence of PTBD-related cholangitis. 
Materials and Methods: 148 patients with malignant obstructive 
jaundice, who had undergone PTBD for the first time between 
October 2008 and January 2010, were observed. We selected eight 
potential risk factors related with cholangitis after PTBD, including 
age, gender, diabetes, Child-Pugh classification of liver function, 
obstructive position, whether or not had undrained biliary duct, 
drainage methods and duration of preoperative jaundice. At first, 
one-way logistic analysis was performed and screened significant risk 
factors, then multifactor logistic regression analysis were performed 
and establish logistic regression equation. 
Results: The incidence of cholangitis was 34.49% (54/148) in this 
group. Cholangitis occurred in a median of 4 days from PTBD 
(range 1 – 14 day). Cholangitis-related mortality was 2.60% (4/148). 
One-way logistic analysis showed diabetes (p=0.000) and Child-
Pugh classification of liver function (p=0.000) were significantly 

statistically different, whether or not had undrained biliary duct 
(p=0.008) and drainage methods (p=0.005) were statistically 
different. Multifactor logistic regression analysis showed diabetes, 
Child-Pugh classification of liver function and drainage methods 
were stronger risk factors of PTBD-related cholangitis. Logistic 
regression equation was Logit(P)=Child-Pugh classification of liver 
function×2.492+drainage method × 2.334 + diabetes×1.659-3.05. 
Conclusion: PTBD is an effective and safe alleviative treatment 
to patients with malignant obstructive jaundice. Although the 
morbidity of PTBD-related cholangitis was as high as 34.49%, most 
of the infection can be cured effectively. If we can actively ameliorate 
liver function, control blood glucose and select proper drainage 
methods, decrease of the incidence of PTBD-related cholangitis is 
possible. 

P-3
Ultrasound-guided percutaneous transhepatic biliary drainage 
for patients with nondilated bile ducts: usefulness of en face 
approach technique
S. Nakatsuka, M. Inoue, N. Ito, K. Matsumoto, S. Hashimoto, S. 
Kuribayashi;
Diagnostic Radiology, School of Medicine, Keio University, Tokyo, 
Japan.

Purpose: En face approach technique in which a PTBD needle was 
inserted longitudinally along the course of a peripheral bile duct was 
applied in our hospital for nondilated bile ducts, which enables us 
easy and safe insertion of a guidewire or repuncture of the targeted 
bile duct. The purpose of this paper is to demonstrate the feasibility 
and safety of US-guided PTBD even for patients with nondilated bile 
ducts by means of en face approach technique.
Materials and Methods: For a period of eight years, 45 patients with 
nondilated bile ducts required 53 attempts of ultrasound-guided 
PTBD by means of ultrasound-guided en face approach technique. 
The underlying disease processes of the objective patients comprised 
biliary obstruction (n = 34) and postsurgical bile leakage (n = 11). The 
technical success and complications were retrospectively evaluated.
Results: By means of ultrasound-guided en face approach technique, 
cholangiogram was obtained in 51 attempts (96%) and PTBD 
was successful in 45 attempts (85%). Conversion to conventional 
fluoroscopy-guided method was applied in 4 attempts and the 
success of PTBD was raised up to 49 attempts (92%). In 45 successful 
US-guided PTBD attempts, no procedure-related mortality was 
observed, while cholangitis in various extent was observed in 12 
patients (27%). Transient hemobilia was seen in 3 sessions (7%).
Conclusion: Ultrasound-guided PTBD by means of en face approach 
technique for patients with nondilated bile ducts is safe and feasible 
for the palliation of biliary obstruction or leakage, and should be 
considered prior to the conventional fluoroscopy-guided method.

P-4
Percutaneous cholecystostomy in non-surgical patients with 
acute cholecystitis
A. Fabbricatore1, S.P. Cea2, E.B. Seoane1, L.V. Dominguez1, C.R. 
Neches1;
1Interventional Radiology, Hospital Xeral-Cíes, Vigo, Spain, 
2Radiology, Hospital Xeral-Cíes, Vigo, Spain.

Purpose: Acute cholecystitis is a frequent pathology. Although 
surgical intervention is the standard of treatment, there is a certain 
group of patients with high surgical risk in which as an alternative a 
percutaneous cholecystostomy is performed. 
Materials and Methods: We retrospectively analyze the data from 
all the percutaneous cholecystostomy that were performed in 
our institution from January 2005 to January 2010. We recorded 

210



Valencia 2010
EPOS

Cardiovascular and Interventional Radiological Society of Europe

epidemiologic data, co-morbidities, indications, lab work, clinical 
outcome, complications and death within 30 days of the procedure. 
Results: 30 percutaneous cholecystostomies were performed, 
mean age 81.4 years. Technical success was achieved in 100% 
of cases. 62% of patients were treated in the first 48 hours after 
admission, in 21 patients initial leukocytosis was descendent by 
28.35% within two days of tube placement. 25 patients improved 
within 5 days. We had 1 major complication (hepatic bleeding that 
required surgery). Percutaneous cholecystostomy was the definitive 
treatment in 58.62% of patients allowing a planned cholecystectomy 
in 5 patients. 
Conclusion: Percutaneous cholecystostomy is a safe technique 
with a high technical success rate and a low complication rate that 
allow an adequate management of patients with diagnosis of acute 
cholecystitis and contraindication of surgical treatment. Surgery is 
avoided in a high percentage of patients. 

P-5
Biliary hemorrhage due to arterial injury caused by expanding 
metallic stent: a rare but potentially fatal complication 
associated with biliary intervention
H. Fujiwara, Y. Arai, Y. Takeuchi, M. Takahashi, N. Sakamoto;
Division of Diagnostic Radiology, National Cancer Center Hospital, 
Tokyo, Japan.

Purpose: To describe the frequency and clinical features of arterial 
injury caused by self-expandable metal stent for malignant biliary 
obstruction.
Materials and Methods: Between December 2004 and December 
2008, 312 patients with malignant biliary obstruction underwent 
the placement of self-expandable metal stents. Of these, three 
patients developed repeated gastrointestinal hemorrhage from 
angiographically confirmed pseudo-aneurysms beside the stents. 
Clinical course and imaging features were retrospectively evaluated 
in those cases. 
Results: Gastrointestinal hemorrhage presented with elevation of 
biliary enzyme became clinically evident on 28–62 post operative 
days after the stent insertion. Endoscopic exploration failed to 
establish the exact source of bleeding and patients repeated 
intermittent hemorrhage. Contrast-enhanced CT disclosed an overt 
pseudoaneurysm protruded inside the stent in one case. In all 
three cases, angiography revealed pseudoaneurysm beside the 
metallic stent; two in right hepatic and one in posterior superior 
pancreaticoduodenal artery. Extravasation of contrast was visualized 
in two cases. Subsequent to the diagnostic angiography, all lesions 
were successfully embolized with metallic coils and glue. The 
incidence of pseudoaneurysm associated with biliary stent can be 
calculated as 1% (3/312). In those cases, more than one (2–3) metallic 
stents were used. 
Conclusion: In case of gastrointestinal hemorrhage after the stent 
placement, it is important to be aware of the possibility of arterial 
injury caused by expanding biliary stent. Arterial embolization is 
effective for this rare but potentially fatal complication.

P-6
Transcatheter arterial embolization using N-butyl 
cyanoacrylate for the arterial complication for transhepatic 
biliary drainage
H. Anai, S. Sueyoshi, H. Nishiofuku, T. Tanaka, H. Sakaguchi, K. 
Kichikawa;
Radiology, Nara Medical University, Kashihara, Japan.

Purpose: Transarterial embolization (TAE) using coil has been widely 
adapted as an effective treatment for arterial complications of 
percutaneous transhepatic biliary drainage (PTBD). But it has not 

been reported that its success rate was satisfactory. Because in some 
cases it is difficult to advance the catheter into the more peripheral 
portion of the injured artery, we could embolize only the proximal 
portion with coils. The aim of this study is to evaluate the efficacy 
and safety of transarterial embolization (TAE) using with N-butyl 
cyanoacrylate (NBCA) for the arterial complication of PTBD. 
Materials and Methods: Between Jan 2005 and Dec 2009, severe 
arterial complication was encountered in nine patients (49-85 (mean 
72) years old, M:F=5:4) who were performed PTBD for malignant 
obstructive jaundice. Arterial complication occurred with anemia and 
abdominal pain in 0-31 (median 0) days after PTBD. We performed 
the hepatic angiogram and transcatheter arterial embolization 
(TAE) with cyanoacrylate and/or microcoil. We evaluated the success 
rate of hemostat and the complication of TAE for severe arterial 
complication. 
Results: The injured intrahepatic artery is A3 in seven cases and A8 
in two. We confirmed the extravasation and/or the pseudoaneurysm 
in eight cases and in one case we could not see any findings of 
bleeding. We performed and succeeded in TAE superselectively 
with microcatheter in all cases. No major complications, such as liver 
infarction/failure, are obtained. 
Conclusion: It is suggested that TAE using NBCA has been an 
effective and safe treatment for the arterial complication of PTBD. 

P-7
Percutaneous palliation of malignant hilar biliary obstruction 
with covered versus non covered biliary stents: results of a 
prospective randomized trial
E. Dhondt1, P. Vanlangenhove1, K. De Keukeleire1, E. Sturm1, G. Van 
Maele2, L. Defreyne1;
1Vascular and Interventional Radiology, Ghent University Hospital, 
Ghent, Belgium, 2Medical Informatics, Ghent University Hospital, 
Ghent, Belgium.

Purpose: To compare the patency rate of covered and non-covered 
stents for palliation of malignant hilar biliary obstruction.
Materials and Methods: Between May 2002 and December 2009,  
67 patients were included in a prospective randomised trial. Inclusion 
criteria were: obstructive jaundice caused by malignancy at liver hilus 
level, Karnovsky score of 50% or more and no surgical candidate. 
Exclusion criteria were: previous surgical diversion or endoscopic 
drainage for more than 14 days. Patients were randomized into 
2 groups receiving either covered stents (8mm Viabil biliary 
endoprosthesis, Gore) or non-covered stents (10 mm ZA/ZIB 6 biliary 
stent, Cook), introduced percutaneously.
Results: In the covered stent group (N=36), median survival was 
66 days (range 1-1016), with N=20 patients (55%) having biliary 
obstruction before or at time of death. In the non-covered stent 
group (N=31), median survival was 102 days (range 1-2662) with 
N=20 patients (64.5%) having recurrent biliary obstruction before or 
at time of death. Fisher Exact test and Kaplan-Meier analysis showed 
no statistical significant difference for stent patency between both 
groups (P=0.6 and P=0.8), neither could a difference in survival be 
demonstrated (log rank survival P=0.5)
Conclusion: In malignant hilar biliary obstruction, patency rates 
of percutaneously placed covered or non-covered stents were not 
significantly different.
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P-8
What are the percutaneous intervention strategies in 
dysfunctioning plastic biliary endoprostheses in the 
management of malignant biliary obstruction?
B. Gumus;
Radiology, İstanbul Başkent University Hospital, Istanbul, Turkey.

Purpose: To demonstrate our clinical experience in management of 
dysfunctioning plastic biliary stents and suggest different treatment 
strategies for percutaneous intervention. 
Materials and Methods: Thirty-seven patients, median age 73.4  years, 
went on percutaneous biliary intervention due to dysfunction-ing 
plastic stents. Nineteen pancreatic, twelve duodenal and six hilar 
cholangiocarcinoma had been previously stented endoscopically 
and all malignant obstructions referred to interventional unit 
because of dysfunctioning stents. Percutaneous biliary drainage 
was performed in all cases. Plastic stents were withdrawn through 
introducer sheaths in eight using gooseneck snare. Plastic stents 
were dislodged into the duodenum by inflation of balloon in thirteen 
and by help of drainage catheter in five cases.Proksimal tip of plastic 
stent was placed in very distal branches of biliary tree in nine and 
percutaneous stenting was performed directly without retrieval of 
stent. Plastic stent could not be removed in two. 
Results: No complication was observed due to intervention. Mean 
follow-up time nine months ranging from two to nineteen. Nine 
patients were dead during follow-up. Cases were checked at the 
end of first month and then at three-month intervals. Percutaneous 
reintervention was performed in 17 due to obstruction. These 
patients were managed by implanting further metallic stent.
Conclusion: In case of dysfunctioning plastic stents inserted at 
ERCP, percutaneous approach should come into consideration in this 
situation. Percutaneous intervention may be a great problem solver 
and may improve quality of life. Percutaneous approach like removal 
of dysfunctioning stent or dislodgement to small bowel or directly 
stenting in case of very distally placed stents is safe and efficient 
strategy in management of malignant biliary obstructions. 

P-9
Radiological-endoscopic approach in the treatment of 
iatrogenic biliary ducts lesions: a 10-year experience
E. Boatta1, F. Fanelli2, M. Allegritti2, M. Corona2, P. Lucatelli2, R. 
Passariello2;
1Radiology, University of Rome, Rome, Italy, 2Department of 
Radiological Sciences, Interventional Radiology Unit, Rome, Italy.

Purpose: To report our 10-year experience in the treatment of 
iatrogenic biliary ducts lesions using a combined radiological-
endoscopic approach. 
Materials and Methods: A total of 43 patients with complete 
transection of the biliary tract were treated with a combined 
radiological-endoscopic technique. Traumatic interruption of the 
biliary tree manifests either with acute symptoms related to bile leak 
or with progressive jaundice due to bile duct obstruction. Biliary 
damage was secondary to trauma in two cases and to laparoscopic/
laparotomic surgical complications in 41 cases. In all cases a Randez-
Vous technique was used to retrieve a guidewire crossing the 
interrupted tract followed by dilatation and long period stenting. 
Results: Recovery of the biliary tree was achieved in all patients. 
Biliary drainage was successfully carried out, allowing the cessation of 
acute symptoms and bile leak. Three patients underwent subsequent 
surgical repair. In the other 41 patients the biliary catheters were 
replaced by plastic endoprosthesis. Complete healing of the biliary 
damage after endoprosthesis removal was observed in 32 patients 
and they remained asymptomatic at 9-46 months. Nine patients 
have not still completed the treatment and prosthesis are still in situ 

(asymptomatic at 4-12 months). 
Conclusion: The radiological-endoscopic approach is often the only 
therapeutic option in those patients with complete interruption of 
the biliary tract. It could potentially avoid or delay surgery for acute 
symptoms.

P-10
Development of Gemcitabine eluting stent for biliary tract
J.Y. Hong1, S.G. Kang2, S.C. Lee1, S.W. Park3;
1R&D Center, S&G Biotech, Seongnam, Korea, 2Radiology, Seoul 
National University Bundang Hospital, Seongnam, Korea, 3Internal 
Medicine, Yonsei University Health System, Seoul, Korea.

Purpose: The purpose of this study was to evaluate the safety of 
Gemcitabine eluting polyurethane membrane covered metallic 
stent in porcine biliary tract.
Materials and Methods: The circular membrane for stent covering 
material consisted of a combination of polyurethane with control, 
10%, 15% and 20% Gemcitabine. The nitinol wire stent with a length 
of 2 cm and diameter 6mm was used. For evaluation of safety in 
normal biliary tree of pigs, the 10%, 15% and 20% of Gemcitabine 
eluting stent were each inserted into CBD of 2 pigs and the control 
was inserted in 2 pigs. The biliary tree was harvested on day 28 of 
stenting to evaluate histopathology.
Results: Control and Gemcitabine containing stents were deployed 
in all eight pigs successfully and they were sacrificed at 4 weeks. 
Slight inflammation in bile duct tissues in cases of control stent and 
10% Gemcitabine stent was observed. However, in the tissues with 
15% and 20% Gemcitabine stent, infiltration of inflammation, loss/
fibrosis/hyperplasia of epithelial cells and hyperplasia of epithelial 
layers were more increased than 10% Gemcitabine stent. But, 
perforation of bile ducts, cholangitis and bleeding were not observed 
in 15% and 20% Gemcitabine stent.
Conclusion: Our data suggest that the Gemcitabine eluting stent 
would be applied for the human as local therapy of biliary cancer.

P-11
Image guided percutaneous cholecystostomy in critically ill 
patients hospitalized in intensive care unit
P. Pappas, E. Barberi, P. Sourla, E. Felesaki, G. Gkeneralis, V. 
Oikonomopoulou;
Dpt. of Radiology, Laikon General Hospital, Athens-Penteli, Greece.

Learning Objectives: To present the efficacy of image directional 
percutaneous cholecystostomy in cases of lithiasic or acalculous 
cholecystitis in critical condition patients, hospitalized in intensive 
care unit. 
Background: Cholecystitis in critically ill patients requires urgent 
management because they have usually contraindications for surgery 
and are in great risk for developing implications of cholecystitis, such 
as necrosis or rupture of gall bladder. 
Clinical Findings/Procedure Details: 14 patients hospitalized in 
the intensive care unit have been managed with percutaneous 
cholecystostomy, because of possible lithiasic or acalculous 
cholecystitis. The indication for this procedure emerged according 
to the clinical signs – fever of no other origin – and the ultrasound 
findings that revealed possible inflammation of gall bladder 
-dilatation, double wall, pericholecystic fluid, debris and possible 
gallstones. In nine patients, the procedure took place at the ICU 
under ultrasound guidance and in five patients it accomplished 
under fluoroscopy. After the fixation of gall bladder to the abdominal 
wall with the proper hooks, a drainage tube was placed intraluminal 
between the hooks, for the drainage of bile. Percutaneous drainage 
of gall bladder with total removal of its content was successful in all 
the patients and no complications occurred. Clinical improvement 
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appeared in 11 of 14 patients. After full recovery, 6 of 14 patients 
underwent surgical cholecystectomy. 
Conclusion: Percutaneous cholecystostomy remains an important 
method for the management of patients with cholecystitis and 
especially for patients hospitalized in intensive care unit is preferred 
instead of open cholecystectomy, as it provides lower morbidity with 
equal success and equal direct outcome for the patients. 

P-12
Percutaneous biliary enterostomy (PTBE) with stent 
implantation: a novel technique as an alternative procedure in 
post-surgical and occlusive biliary strictures
B. Gonçalves1, T. Waggershauser1, P. Almeida2, T.F. Jakobs3, M.F. 
Reiser4;
1Radiology, LMU Klinikum Großhadern, Munich, Germany, 
2Radiology, Hospital Santo André, Leiria, Portugal, 3Department of 
Radiology, University of Munich, Munich, Germany, 4Department 
of Clinical Radiology, Ludwig-Maximilians-Universität München, 
Munich, Germany.

Learning Objectives: To describe a new technique to bypass com-
plete occlusions of the biliary tree. To provide the interventional 
radiologists an alternative approach in solving difficult biliary strict-
ures.
Background: Post-surgical strictures of the biliary tree occur in a 
small percentage of cases when palliative or curative extensive liver 
resection is performed. In other patients, a complete biliary occlusion 
occurs in advanced malignancy. Sometimes, it is impossible to 
cross those strictures with standard Seldinger technique using a 
hydrophilic guidewire. Between June/2008 and January/2010, two 
patients with complete biliary occlusions were treated with PTBE 
technique. One patient had an advanced non-resectable duodenal 
tumor with a duodenal stent and another had a large intra-hepatic 
cholangiocarcinoma with invasion of the confluence and several 
post-resection strictures. 
Clinical Findings/Procedure Details: Percutaneous biliary cho-
langiogram (PTC) showed the occlusion site in one patient. In the 
other patient, it was impossible to know the occlusion site but a 
conventional cholangiogram was made through a surgical drain 
to opacify a bowel loop. After perforating the tumor or the liver, 
creating an artificial tract with the guidewire’s stiff-end, the bowel 
was catheterized. A covered stent was inserted in one patient and 
four bare-stents were inserted in the other patient. No clinical 
complications were recorded and bilirubin levels decreased in both 
patients. 
Conclusion: The use of PTBE technique offers an alternative to open 
surgery in oncologic patients or after curative and extensive liver 
resection. It may effectively improve survival and life status when 
conventional PTC drainage techniques fail.

P-13
Unusual cause of biliary obstruction
N. Akle1, G. Narayanan2;
1Interventional Radiology, Jackson Memorial Hospital, Miami, FL, 
United States of America, 2Interventional Radiology, University of 
Miami, Miami, FL, United States of America.

We report a case of a CBD and right biliary duct obstruction second-
ary to coils migration after a hepatic artery embolization. 

P-14
Acetic acid sclerotherapy for treatment of a bile leak from an 
isolated bile duct after laparoscopic cholecystectomy
G.-B. Choi, H.-W. Choi;
Diagnostic Radiology, Maryknoll Hospital, Busan, Korea.

MRCP revealed a bile leakage from an isolated posterior duct. 
Percutaneous bile duct ablation with acetic acid was successfully 
performed. 

P-15
Biliary metal stent occlusion of a treaty with radiofrequency
F. Piacentino, F. Fontana, M. Mangini, M. De Chiara, F.A. Vizzari,  
D. Laganà, G. Carrafiello, C. Fugazzola;
Radiologia, Ospedale di Circolo e Fondazione Macchi, Varese, Italy.

The patient is a 79-year-old woman with a biliary stent occluded. The 
stent occlusion was treated whit Habib needle. After the procedure, 
complete recanalization of the bile duct was achieved. 

P-16
Use of endoluminal radiofrequency ablation to recanalize 
occluded metallic biliary stent
T. Andrasina1, V. Válek2, J. Panek1, J. Hlavsa3;
1Radiology, Faculty Hospital Brno, Brno, Czech Republic, 2Dept. of 
Radiology, University Hospital Brno, Masaryk University, Brno, Czech 
Republic, 3Dep. of Surgery, Faculty Hospital Brno, Brno, Czech 
Republic.

We present successful use of endoluminal bipolar radiofrequency 
catheter in two patients with occlusion of metallic self-expandable 
stents. Stent occlusion is seen in patients with malignancies affecting 
the bile ducts more frequently due to better survival with modern 
oncologic treatment. 

Bone, spine and soft tissue intervention 

P-17
Efficacy of percutaneous dynamic screws in the treatment 
of low back pain due to high-grade disc degeneration: a 
preliminary experience
S. Marcia, S. Marini, E. Piras, C. Boi, G. Mallarini;
Radiology, University of Cagliari, Cagliari, Italy.

Purpose: The aim of this study is to prove the efficacy of totally 
percutaneous dynamic screws in the treatment of low back pain due 
to high grade disc degeneration, with involvement of facet joints 
and narrowing of the spinal canal, especially in L5S1. 
Materials and Methods: Eight patients (average age: 61.67, range: 
38-75) with low back pain due to black disc L5S1 (Pfirmann grade: 4-5) 
with severe degeneration of zygapophysial joints and spinal stenosis 
at the same level were selected for implantation of percutaneous 
dynamic screws. Diagnosis was confirmed by conventional X-Ray, 
CTms and MRI. Each procedure was performed using a Percudyn 
system (Interventional Spine Inc., U.S.). All devices were implanted 
under fluoroscopic guidance and with local anaesthesia. Clinical 
evaluation and assessment of pain was made by means of a VAS 
score (0-10) and an Oswestry Disability Index (ODI, 0-100%) test 
was performed before and one month after the procedure. We also 
carried out CT and MRI checks at one and six months. 
Results: A total of 8 intervertebral spaces were treated in the 
patients enrolled in the study. We have obtained a progressive 
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reduction of the pain (Av. VAS pre: 9.8, av. VAS post 3.0, av. VAS 
difference: 6.8). Baseline main ODI index was 47.6% while 1 month 
after procedure was 28.4% (difference: 19.2%). Only one patient 
reported no significant improvement 1 month after implantation. 
Seven patients (87.5%) used to take analgesic drugs before the 
implantation, while only one (12.5%) continued to do. No procedural 
complications. 
Conclusion: From our preliminary data, implant of percutaneous 
dynamic screws is an effective and safe procedure in reducing low 
back pain in patients with severe disc degeneration.

P-18
Safety and efficacy of percutaneous vertebroplasty in 
malignancy: a systematic review
C. Chew1, L. Craig2, R. Edwards1, J.G. Moss1, P.J. O’Dwyer3;
1Dept of Interventional Radiology, Univeristy of Glasgow, Glasgow, 
United Kingdom, 2Section of Public Health and Health Policy, 
University of Glasgow, Glasgow, United Kingdom, 3Department of 
Surgery, University of Glasgow, Glasgow, United Kingdom.

Purpose: Vertebroplasty has been shown to be safe with few com-
plications in the setting of osteoporosis. Concern remains regarding 
an apparent increase in complication rates for vertebroplasty in 
patients with spinal metastases. The aim of this systematic review is 
to examine the safety and efficacy of vertebroplasty in malignancy, 
and to determine factors that may be associated with an increased 
risk of complications or reduced efficacy. 
Materials and Methods: Electronic databases were searched up to 
August 2009 for publications on studies reporting on vertebroplasty 
for patients with spinal metastases and myeloma. Outcome measures 
recorded included complications and improvement in pain. 
Results: 26 relevant studies were included in this review. None 
were randomised studies while only 6 were prospective. The total 
number of patients included in this review was 832, with a mean 
age range between 45 and 72 years. All studies reported a reduction 
of pain post-vertebroplasty, with a range of 20 – 79%. Eighteen 
patients with serious complications were reported, while there were 
5 deaths. There is some indication that the use of an average cement 
volume greater than 4 ml is associated with an increased number of 
complications. 
Conclusion: This review highlights the invasive nature of verte-
broplasty in spinal metastases and myeloma. Serious complication 
rates appeared to be related to higher cement volume used. 

P-19
Percutaneous decompression of lumbar spinal stenosis with a 
new interspinous device
S. Masala, R. Fiori, D.A. Bartolucci, M. Mammucari, E. Calabria, G. 
Simonetti;
Department of Diagnostic Imaging, Molecular Imaging, 
Interventional Radiology and Radiation Therapy, University Hospital 
Tor Vergata, Rome, Italy.

Purpose: To assess the feasibility and the clinical outcome after 
implantation of a new interspinous device (Falena-PTV system) that 
was evaluated during a follow-up period of 6 months in patients with 
lumbar spinal stenosis. 
Materials and Methods: Between October 2008 and December 
2009, the Falena-PTV system was implanted in 30 patients in one 
level (25 at level L4-L5 and 5 at level L3-L4). Patients were clinically 
evaluated before the procedure and regularly after at 1 and 3 
months. 16 patients have been evaluated also after 6 months. The 
evaluation was performed using the Visual Analogue Scale (VAS) 
score and the Oswestry Disability Index (ODI) questionnaire. 
Results: The mean VAS score was reduced from 7.7 before to 4.2 at 

1 month and 3.8 at 3 months after procedure. ODI score before the 
device implantation was 47.3% and at 1 month control was reduced 
to 24.6%. 22.8% was the value at 3 months. These values were 
stable at 6 months evaluation performed on 16 patients. No major 
complications have occurred after implantation or during the follow-
up period. MRI evaluation conducted before and about 3 months 
after the procedure documented in most of cases an increased size 
of the spinal canal area due to the reduction of disc bulging and 
ligamentum flavum thickness. 
Conclusion: The first application of Falena-PTV system demonstrates 
that the results of this device are aligned with the ones from similar 
interspinous devices, particularly the X-Stop. 

P-20
Percutaneous vertebroplasty in 1,272 levels: results and long-
term effectiveness in a single centre
S. Masala, M. Mammucari, D.A. Bartolucci, F. Massari, R. Fiori, G. 
Simonetti;
Department of Diagnostic Imaging, Molecular Imaging, 
Interventional Radiology and Radiation Therapy, University Hospital 
Tor Vergata, Rome, Italy.

Purpose: Several authors claim that vertebroplasty (PVT) is a 
successful technique, but long-term effectiveness is still debated. 
Our goal was to evaluate the effectiveness of PVT in patients 
with symptomatic vertebral fractures who had not responded to 
conservative treatment. 
Materials and Methods: In our centre, 635 patients with 1,272 
compression fractures were treated by PVT. Imaging studies, 
clinical visits and short- and long-term follow-up were assessed by 
visual analogue scale (VAS) testing of pain. Statistical analysis was 
performed to evaluate pain response after PVT (paired two tailed 
t-test) and to assess any differences in pain due to different lesions 
(ANOVA test).
Results: We found a statistically significant improvement in the 
patients’ quality of life, particularly in pain (P<0.001). The average 
VAS value pre-PVT was 8.0±2.5, which significantly dropped to 
1.5±0.4 by 12 months. There were no significant differences in pain 
response between the groups of patients with different underlying 
disease. There was a low complication rate in our study.
Conclusion: PVT should be considered the treatment of choice in 
vertebral fractures with refractory pain. With strict evaluation of 
the clinical indications and subspecialised operators, long-term 
effectiveness is probable. 

P-21
CT-guided selective cervical nerve root blocks: experience of 
1187 cases
H.-Y. Kang1, S.-H. Lee2, S.-Y. Moon3;
1Radiology, Wooridul Spine Hospital, Busan, Korea, 2Neurosergery, 
Wooridul Spine Hospital, Seoul, Korea, 3Clinical Research Division, 
Wooridul Spine Hospital, Busan, Korea.

Purpose: The feasibility and complications of selective cervical 
nerve root block (SCNRB) under the real-time computed tomography 
image guidance. 
Materials and Methods: Between May 2007 and Dec. 2009, 1187 
consecutive CT-guided diagnostic or therapeutic SCNRBs in 790 
patients were performed. There were 486 males and 304 females 
with a mean age of 42.3 years (range 25 to 74). The patient was 
placed in the supine position, and turn patient’s head slightly to the 
contralateral side from the injection. The radiologic target point was 
the posterior aspect of the intervertebral foramen just anterior to the 
superior articular process in the CT axial image. The contrast media 
was slowly injected first to make sure that the needle tip was located 
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in the desired position. All patients were assessed immediately and 
40 minutes after the procedure. 
Results: The SCNRB is being used to treat cervical spinal pain, 
radiculopathy, and complex regional pain syndromes. Fluoroscopic 
guided SCNRBs have been reported multiple instances of unintentional 
intravascular injections with resultant spinal cord injury. CT guidance 
offers the advantage of enhanced anatomic resolution and a more 
precise positioning of the needle tip. These have contributed to 
reducing the risk of other complications. In our study, there was no 
serious complication, but 139 (12%) minor complications occurred 
within 40 minutes of the procedure such as nausea, vomit, headache, 
dizziness, dyspnea, and vasovagal reaction. 18 of patients (1%) used 
analgesic patches due to continuous or increased pain symptoms 
after the procedure. 
Conclusion: CT-guided SCNRB is a safe and feasible procedure with 
a low complication rate. 

P-22
CT guided percutaneous drainage of tuberculosis cold 
abscesses adjunctive to pharmaceutical anti-TBC treatment: a 
successful evaluation
P. Tsagouli, E. Sotiropoulou, K. Stathopoulos, V. Georgiadi, I. Tierris, O. 
Konstantinopoulos, I. Tsangaridou, L. Thanos;
Department of Medical Imaging and Interventional Radiology, 
«Sotiria» General Hospital of Chest Diseases of Athens, Athens, 
Greece.

Purpose: To determine the efficiency and safety of the percutaneous 
aspiration and drainage of rare tuberculosis cold abscesses under CT 
guidance. 
Materials and Methods: We present 61 cases of 42 patients treated 
in our hospital during the last two years. 25 of them were men 
and 17 were women (age range: 24-67 years). They suffered from 
tuberculosis infection complicated with tuberculosis cold abscesses. 
12 of these patients had 2 abscesses in 2 different locations and 7 
of them had 3. The location of the abscesses was: 44 paravertebral 
from which 25 in the lumbar area, 14 in the thoracic area, 3 in the hip 
area and 2 in the cervical area ,12 in the psoas muscle (7 on the right 
and 5 on the left), and 5 in the inguinal area. The diameters of the 
abscesses ranged from 3.2 to 7.8 cm. All these patients underwent 
percutaneous aspiration and drainage under CT imaging, following 
the trocar puncture technique. The catheter remained in place 
for about a week. A follow-up CT scan was performed in all cases 
before the catheter removal. They were all under antituberculosis 
pharmaceutical treatment. 
Results: All the patients had a successful recovery from the 
abscesses. There were no major or minor complications observed. 
No recurrence occurred until today. 
Conclusion: CT guided percutaneous aspiration and drainage of 
tuberculosis cold abscesses is a safe, minimal invasive and effective 
method of treatment. Drainage and specific antituberculosis therapy 
leads to a satisfactory conclusion. 

P-23
X-press BKP: a preliminary experience
S. Marcia, E. Piras, S. Marini, G. Mallarini;
Radiology, University of Cagliari, Cagliari, Italy.

Purpose: To evaluate the effectiveness of a new device for balloon 
kyphoplasty in the treatment of traumatic vertebral fractures by 
means of pain reduction and height restoration.
Materials and Methods: We performed percutaneous kyphoplasty 
on 18 patients (5M, 13F, av. age: 64,4) with traumatic vertebral 
fractures, using the new kit “xpress”(Kyphon Medtronic). It is 
characterized by 10-12Gauge needles and 10- or 15-mm balloons. 

A bone cement (Activos) composed by PMMA(60%)+HA(40%) was 
used. All the procedures were executed with local anaesthesia under 
digital fluoroscopic guidance. A total of 25 vertebras were treated. 
Patients had been previously evaluated with clinical examination 
and with X-Ray, CTms and MRI T2wSTIR. Clinical evaluation and 
assessment of pain by means of a visual analogue scale (VAS, 0-10) 
was performed baseline and 1 month after. Height restoration by 
means of volume calculation with CTms was made before and after 
the procedure. The degree of patient satisfaction was also rated.
Results: We have obtained a progressive reduction of the pain in 
all the patients (Av.VAS pre: 7.3, post 2.9, difference: 4.4), a good 
restoring of the height (Av.h pre: 142mm, post: 157mm, difference: 
1.5mm), and a good increasing of the volume of the vertebral 
bodies (Av.V pre: 15.0cm3, post: 15.7cm3, difference: 0.7cm3). Patients 
reported a good satisfaction with the procedure. No complications 
arose.
Conclusion: Xpress BKP proved to be safe and effective in the 
treatment of VCF. It also demonstrated to be more feasible: better 
placement of the needles and shorter procedure with less suffering 
of the patients is allowed by a thinner working cannula.

P-24
Cryoablation/Vertebroplasty versus Radiofrequency/
Vertebroplasty in neoplastic vertebral localization
S. Masala, M. Mammucari, F. Massari, D.A. Bartolucci, R. Fiori, G. 
Simonetti;
Department of Diagnostic Imaging, Molecular Imaging, 
Interventional Radiology and Radiation Therapy, University Hospital 
Tor Vergata, Rome, Italy.

Purpose: The aim of our study was to emphasize the state of the 
art in vertebral neoplastic percutaneous palliative treatment by 
comparing the visual analogue scale (VAS) scores in cryoablation 
plus vertebroplasty versus radiofrequency plus vertebroplasty, and 
their feasibility, reliability and efficacy in short-term series.
Materials and Methods: Combined procedure of Radiofrequency 
(RF) thermal ablation plus vertebroplasty or Cryoablation plus 
vertebroplasty was performed in osteolytic neoplastic localizations in 
30 consecutive patients suffering with pain refractory to conservative 
therapies. We evaluated pain with a “Visual Analogue Scale” (VAS), 
performed in the preoperative period and at 4 hours, 24 hours, 1 
week, 1 month, 3 months and 6 months, following procedure.
Results: There were no statistically significant differences in the VAS 
score between patients treated with Cryoablation and vertebroplasty 
and those treated with RF ablation and vertebroplasty at 1 week 
(p=0.34), 1 month (p=1), 3 months (p=0.68) and 6 months (p=0.65). 
Patients treated with Cryoablation and vertebroplasty have less pain 
at 4 hours (p<0.001) and at 24 hours (p<0.001) than patients treated 
with RF ablation and vertebroplasty.
Conclusion: Both RF-ablation and cryoablation are optimal 
techniques in the treatment of painful vertebral neoplastic lesions. 
Cryoablation achieves reduced treatment-related pain in the early 
follow-up time and a better volume control by real-time depiction 
of ablation margins.
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P-25
US guided therapy of calcific tendinopathy: clinical and 
radiological outcome assessment in shoulder and non-
shoulder tendons
T. De Zordo1, N. Ahmad2, M.-T. Girtler2, R. Chhem3, W. Jaschke1, C. 
Romagnoli2;
1Universitätsklinik für Radiodiagnostik, Medizinische Universität, 
Innsbruck, Austria, 2Diagnostic Radiology, University Hospital, 
London Health Sciences Centre, London, ON, Canada, 3Radiology, 
Medical University Vienna, Vienna, Austria.

Purpose: To analyze the effectiveness and complication rate of 
Ultrasound (US)-guided perforation and lavage using a two-needle 
technique with 16 -18-G needles in the treatment of patients with 
calcific tendinopathy in the shoulder, elbow, hip, and knee by 
radiological and clinical follow-up.
Materials and Methods: A retrospective chart review was performed 
and 40 patients (13 males, 27 females; mean age, 53.5 years; range 24 
-74 years) were identified as having received US-guided perforation 
and lavage due to symptomatic calcific tendinopathy of the rotator 
cuff tendons, triceps, extensor and flexor tendons at the elbow, 
rectus femoris tendon and patellar tendons. Radiographic outcome 
was assessed by comparison of the size and quality of the calcification 
before and 6 weeks after the procedure. On US images, the quality 
of the acoustic shadow was assessed, together with other alterations 
of the tendon and surrounding tissue. Patients were interviewed by 
telephone to assess the clinical outcome regarding pre- and post-
treatment pain and tendon function. 
Results: 34 shoulder tendons and 6 non-shoulder tendons were 
identified. Mean calcium reduction was 39.9 mm2 (range, 0-215; 
p<0.001), whereas 80% of patient showed a resolution of more than 
60%, resulting in good clinical improvement. A very low complication 
rate was found (1 partial tear). 
Conclusion: US-guided perforation and lavage is an effective and 
safe treatment for rotator cuff calcifications as well as for other body 
tendons. Although the two-needle technique and large needles 
were used in this study, a very low complication rate was detected. 

P-26
High intensity focused ultrasound ablation: effective 
treatment for patients with primary bone malignancy
W. Chen, L. Zhang, H. Zhu, S.H. Mao, K.Q. Li, K. Zhou, J. Bai, F. Wu, Z. 
Wang;
Clinical Center for Tumour Therapy, 2nd Affiliated Hospital of 
Chongqing Medical University, Chongqing, China.

Purpose: To evaluate the long-term follow-up results of ultrasound-
guided high intensity focused ultrasound (USgHIFU) ablation for 
patients with a primary bone malignancy. 
Materials and Methods: From December 1997 to November 2004,  
80 patients with primary bone malignancy were treated with 
USgHIFU, including 60 in Stage IIb and 20 in Stage III (Enneking 
staging). HIFU combined with chemotherapy was performed in 
62 patients with osteosarcoma, one with periosteal osteosarcoma 
and three with Ewing’s sarcoma. The remaining 14 patients with 
chondrosarcoma, malignant giant cell tumor of bone, sarcoma of the 
periosteum or unknown received HIFU alone. MRI or CT, and SPECT 
were used to assess tumor response.
Results: HIFU ablation was performed with the JC HIFU system. 
Follow-up images demonstrated that the malignant bone tumors 
were completely ablated in 69 of the 80 patients. The overall survival 
rates at 1, 2, 3, 4, and 5 years were 89.8%, 72.3%, 60.5%, 50.5%, and 
50.5%, respectively. The survival rates of stage IIb patients at 1, 2, 3, 4, 
5 years were 93.3%, 82.4%, 75.0%, 63.7%, 63.7%, respectively. Long-
term survival rates were substantially improved in stage IIb patients 

(n=30) who received the full treatment option including complete 
HIFU and full cycles of chemotherapy, compared to stage IIb subjects 
who did not finished chemotherapy circles (n=24) or had only partial 
ablation (n=6). Only 5 of 69 (7.2%) patients receiving complete abla-
tion had local recurrence during follow-up.
Conclusion: USgHIFU therapeutic ablation of malignant bone 
tumors is feasible and effective, which may eventually be part of a 
regimen of limb-sparing techniques in patients with malignant bone 
tumors.
Disclosure: W.Z.C. and F.W. are shareholders in and consultants 
to Chongqing Haifu, Chongqing, China. Z.B.W. is a shareholder in 
and full-time employee of Chongqing Haifu. J.B. is a shareholder in 
Chongqing Haifu. L.Z. and H.Z. are consultants to Chongqing Haifu. 

P-27
Robot arm-based flat panel CT-guided electromagnetic 
tracked spine interventions: phantom and animal model 
experiments
T. Penzkofer1, P. Isfort1, P. Bruners1, Y. Kyriakou2, W.A. Kalender2, R.W. 
Gunther3, T. Schmitz-Rode4, A.H. Mahnken1;
1Diagnostic Radiology/Applied Medical Engineering, Aachen 
University, Aachen, Germany, 2Institute for Medical Physics, 
Friedrich-Alexander-University Erlangen-Nuremberg, Aachen, 
Germany, 3Diagnostic Radiology, Aachen University, Aachen, 
Germany, 4Applied Medical Engineering, RWTH Aachen University, 
Aachen, Germany.

Withdrawn

P-28
Cervical infiltrations under CT guidance: potential risks 
analysis (a 10-year experience)
D. Krause, B. Guiu, J.-M. Lerais, N. Vignon, D. Sottier, N. Mejean, H. 
Benhamiche, J.-P. Cercueil, R. Loffroy;
Radiology, CHU, Dijon, France.

Purpose: To demonstrate, through a rigorous technique, the total 
safety of foraminal cervical infiltrations for a patient in the case of a 
cervicobrachial neuralgia due to a disk fragment. 
Materials and Methods: Between January 2000 and January 2010, 
we underline a 10-year experience in 400 patients treated by in 
situ corticoids infiltration under CT guidance, in the medial part 
of the foramen, just behind the ganglion. Systematic analysis with 
contrast (0.5 ml) of the presumed diffusion space under CT control, 
before corticoids injection, and identification of an eventual vascular 
leak, either within the subarachnoid spaces, or within the synovial 
articular capsule was performed. 
Results: The venous vascular contamination represents the most 
important risk: contrast passage within the foraminal, intracanalar 
epidural vein, or also through the muscular deep veins, distant from 
the cervical canal (15%, 60/400): CT depiction of abnormal contrast 
stagnation in a homo- or contra-lateral side. The total absence 
of any visible contrast during CT control must evoke a radiculo-
medullary artery contamination, a very rare condition (1.5%, 6/400). 
In all cases, the needle must absolutely be repositioned with a new 
contrast control. The contrast injection of the articular capsule is 
very frequent, without any danger (18-20%, 72-80/400). The reach 
of a radicular meningeal sheath is exceptional. No neurological 
complications were observed in this 10-year series. 
Conclusion: The good knowledge of the presumed diffusion space 
(contrast) is absolutely necessary, routinely, in case of cervical 
infiltration with corticoids. The vascular contamination risks are the 
most dangerous and have to be immediately recognized before the 
corticoids injection. 
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P-29
Percutaneous screw fixation of a vertebral pedicle fracture 
under CT guidance: a new technique
N. Amoretti, A. Ianessi;
Radiology, Centre Hospitalier Universitaire de Nice, Nice, France.

Purpose: We report on a new minimally invasive technique for the 
vertebral pedicle fracture after placement of a prosthetic disc. This 
intervention is an adaptation of CT-guided sacroiliac and acetabular 
fracture screw fixation. 
Materials and Methods: Needle advancement was carried out 
under fluoroscopy (GE Stenescop C-arm) according to the angle 
determined previously by CT. CT verification according to the step-
by-step mode confirmed the proper positioning of the needle. 
Using fluoroscopy guidance, the trocar perpendicularly transfixed 
the focal area of the pedicle fracture. A guided follow-up via axial 
CT scan acquisitions confirmed the perfect progression of the trocar 
through the pedicle to the vertebral body. The cannula was then 
withdrawn to be replaced by a perforated self-drilling/tapping  
screw and for which the exact length was determined by the CT 
scan. The axial slices enabled the necessary distance of the pedicle 
screw from the anterior third of the vertebral body to be exactly 
measured.
Results: This intervention was done in an ambulatory care setting  
and the patient returned home after a short postoperative monitor-
ing period. The patient tolerated the procedure well and experienced 
early improvement of her symptoms. The patient was relieved of 
pain one week after the intervention. Follow-up imaging (CT) after 
one month showed evidence of fracture healing.
Conclusion: CT-guided transpedicular fixation could be a useful 
strategy in the treatment of future cases involving poorly healing 
pedicle fractures causing persistent symptoms.

P-30
Ultrasound guided procedures of the musculoskeletal system
T. De Zordo1, M.-T. Girtler2, W. Jaschke3, R. Chhem3, C. Romagnoli2;
1Universitätsklinik für Radiodiagnostik, Medizinische Universität, 
Innsbruck, Austria, 2Department of Diagnostic Radiology, London 
Health Science Center, University Hospital, London, Canada, 
3Radiology, Medical University Vienna, Vienna, Austria.

Learning Objectives: To illustrate and discuss ultrasound (US) 
guided procedures of the musculoskeletal system by comparison to 
radiographs, CT or MRI findings. 
Background: The importance of US guided musculoskeletal 
interventions has been increasingly recognized over the last decades 
for diagnostic and therapeutic procedures. 
Clinical Findings/Procedure Details: The most common US guided 
interventions are fluid aspiration, injections of joints, tendons, and 
nerves, biopsy of soft tissue masses, lavage of calcifications, and 
removal of foreign bodies. We present a variety of cases showing 
US images in comparison to other imaging methods to outline the 
advantages and limits of the techniques. 
Conclusion: Under US guidance, direct visualization of the underly-
ing pathology is possible and needle insertion can be seen in real- 
time. Ultrasound guidance has been shown to improve intra-articular 
placement in various regions, but is particularly useful in obese 
patients, poorly accessible joints (e.g. hip), or when only small joint 
effusions are present. Lastly, in localizing the lesion and guiding the 
procedure, US can be used to control the efficacy of the intervention 
and for follow-up imaging. 

P-31
Percutaneous epidural steroid infiltrations: a pictorial review
D.K. Filippiadis, A. Mazioti, K. Malagari, E. Brountzos, N.L. Kelekis,  
A.D. Kelekis;
2nd Radiology Dpt-Attikon Hospital, University of Athens, Athens, 
Greece.

Learning Objectives: To demonstrate techniques of percutaneous 
epidural steroid infiltrations. To address indications, contraindications 
as well as current techniques, possible approaches and imaging 
guidance. To illustrate advantages and disadvantages for each 
approach and each image guiding system. 
Background: Epidural infiltrations constitute a symptomatic 
treatment for back pain and radiculalgia refractory to conservative 
medical therapy. They are minimally invasive, therapeutic or 
diagnostic procedures involving injection of long acting steroid 
with/without local anaesthetic inside the epidural space. The main 
purpose of this treatment is to control painful symptoms during the 
acute phase until natural recovery occurs. 
Clinical Findings/Procedure Details: The procedure is performed 
under minimal or no anesthesia. The epidural space is most commonly 
approached through interlaminar (needle is inserted beside the 
midline on the lower level between the adjacent vertebrae laminae), 
transforaminal (needle is inserted inside the intervertebral foramen, 
slightly below the pedicle), and caudal routes (needle is inserted 
into the caudal epidural space through the sacral hiatus). Image-
guided percutaneous epidural steroid infiltrations are more effective 
concerning pain reduction and mobility improvement than placebo, 
local anaesthetic alone or bed rest. Within an average of 6–13 days 
post the infiltration session, 65% of patients experience at least 50% 
of pain reduction, an improvement that lasts for an average of 15 
months. 
Conclusion: Interventional radiology allows minimally invasive 
percutaneous treatment of radiculalgia/back pain. Percutaneous 
epidural infiltrations are safe and cost-effective techniques with 
significant and long lasting results concerning pain reduction and 
mobility improvement. They can be proposed as initial treatment 
or attractive supplements to conservative or minimally invasive 
therapies. 

P-32
Review of percutaneous intervertebral disc decompression 
and ablative techniques
D.K. Filippiadis, A. Mazioti, E. Alexopoulou, E. Brountzos, N.L. Kelekis, 
A.D. Kelekis;
2nd Radiology Dpt -Attikon Hospital, University of Athens, Athens, 
Greece.

Learning Objectives: To demonstrate the various minimally invasive 
techniques used in percutaneous intervertebral disc treatment. To 
address indications, contraindications and patient selection as well 
as current techniques, possible approaches and imaging guidance. 
Background: Cervicobrachialgia, lumbago or sciatica affect 70–90% 
of all people at least once throughout their lifetime. The long-term 
outcomes, complications and occasionally suboptimal results which 
accompany open disc surgery in herniated discs have led to the 
development of other treatment techniques that avoid an open 
surgery, through the spinal canal. 
Clinical Findings/Procedure Details: These percutaneous, image-
guided therapeutic techniques use a trocar to puncture the outer 
annulus of the disc. Through this trocar, mechanical, thermal or 
chemical devices are placed inside the nucleus pulposus and 
assure the partial removal of it, thus, internally decompressing 
the disc by removing nuclear material with the least disruption of 
surrounding tissues. Appropriate preoperative preparation, draping 
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and strict sterilization of the area of interest as well as pre-procedural 
intravenous antibiotic therapy administration are necessary. 
Although, in general, under every approach and guidance and for 
any of the ablative/decompressive devices used, the inserted trocar 
must be inside the nucleus pulposus, parallel to and at midway 
between the two endplates, the trocar’s exact final position depends 
on the ablative device used. 
Conclusion: Interventional radiology allows minimally invasive 
percutaneous treatment of intervertebral disc hernias. Percutaneous 
decompression and ablative techniques for intervertebral disc 
herniation are safe and cost-effective techniques with significant 
and long lasting results concerning pain reduction and mobility 
improvement. They can be proposed as initial treatment or attractive 
alternatives prior to surgery. 

P-33
MR contribution in the therapeutic effect control of guided 
computer tomographic intraarticular infiltrations in lumbar 
interapophyseal and sacro-iliac joints
G. Botis1, A. Steopei2;
1Imaging, Euromedica Hospital, Baia Mare, Romania, 2Internal 
Medicine, Euromedica Hospital, Baia Mare, Romania.

Learning Objectives: To determine the magnetic resonance (MR) 
efficacy in follow-up examinations in patients with intraosseous 
inflammation treated with intraarticular infiltrations with anesthetic 
and anti-inflammatory medication, computer tomographic guided. 
Background: We retrospectively analyzed the MR examinations of 
11 patients with sacroiliitis and lumbar periarticular inflammation 
treated with intraarticular infiltrations with anesthetic and anti-
inflammatory medication, by using CT guiding in prone position. 
We analyzed the medication effect on the intraosseous edema in 
periarticular bone marrow, using especially STIR sequence at an 
interval of 1–9 months from the single treatment administration. We 
associated the signal changes in MR with the patient pain. 
Clinical Findings/Procedure Details: We reveal that the MR is a 
good method for quantifying the therapeutical effect of intraarticular 
lumbar and sacro-iliac joints and decreased signal in bone marrow 
was an indicator for therapeutic response – pain decrease. 
Conclusion: MR examination is the best method for monitoring of 
the therapeutic effect of intraarticular infiltrations in lumbar and 
sacro-iliac joints. 

P-34
Symptomatic vertebral hemangiomas: treatment techniques
A.M. Boronat1, E. Lonjedo2, G. Cabrera1, A. Ruiz1, A. Magan1, J.J. 
Martinez1;
1Radiology, Hospital Universitario Doctor Peset, Valencia, Spain, 
2Sección De Radiología Vascular e Intervencionista, Servicio de 
Radiología, Hospital Universitario Dr. Peset, Valencia, Spain.

Learning Objectives: To describe the techniques employed at our 
institution in some cases of symptomatic vertebral hemangiomas 
and to comment on the results obtained. 
Background: Hemangiomas of the vertebrae are common lesions 
seen in 11% of autopsies, most frequent in the thoracic spine. The 
majority are asymptomatic and require no treatment. Less than 1% 
of them produce symptoms owing to collapse or cord compression. 
The latter is more likely with lesions that extend into the pedicles 
and laminae of thoracic vertebrae where the cord occupies most of 
the volume of the spinal canal. The current treatment of vertebral 
hemangiomas is varied. We employ transarterial embolization, 
sometimes prior to surgery to decrease intraoperative blood loss, 
intralesional injection of ethanol as a sclerosing agent to rapidly 
obliterate and shrink the malformation (a critical requirement in 

the presence of progressive cord compression), and percutaneous 
vertebroplasty in cases of vertebral collapse. 
Clinical Findings/Procedure Details: We treated three patients 
with vertebral hemangiomas that caused cord compression with 
percutaneous intralesional injection of ethanol (volume not ex- 
ceeding 15 ml) and using CT guidance. All of them had relief of the  
symptoms and the lesions were obliterated completely at follow-up 
imaging. The seven patients with vertebral body collapse treated 
with percutaneous vertebroplasty also experienced pain relief. 
Embolization reduced blood loss in patients who underwent 
subsequent surgery. No procedure-related complications were 
found. 
Conclusion: When precise indications are followed, any technique 
for treatment of symptomatic vertebral hemangioma is safe and 
effective, with good immediate and long term results, in terms of 
clinical outcome and follow-up imaging. 

P-35
Vertebral augmentation techniques: from A to Z
G. Tsoumakidou, J. Garnon, X. Buy, I. Enescu, A. Gangi;
Department of Non Vascular Interventional Radiology, University 
Hospital of Strasbourg, Strasbourg, France.

Learning Objectives: To describe different techniques/systems 
available for vertebral augmentation. To specify the best indications 
of each technique and system. To report on their advantages and 
drawbacks. To illustrate them with step by step explanations. 
Background: Vertebral compression fractures are causing significant 
disability and morbidity. Common symptomatic treatments include 
bed rest and bracing for weeks. Osteosynthesis is indicated in 
instable fractures and cord compression. Different percutaneous 
interventional radiology procedures have been advocated in order 
to restore vertebral body height and to stabilize the fractured 
vertebral body. 
Clinical Findings/Procedure Details: We have reviewed retro-
spectively the vertebral fractures treated in our department. We 
report the different methods applied (vertebroplasty, kyphoplasty, 
vertebra stenting) and comment on the difficulties and compli-
cations we encountered. We describe the available instruments 
(vertebroplasty needles, kyphoplasty tamps, cement injection sys-
tems, stents), the different cement types and their characteristics 
(viscosity, radio-opacity, biomechanical properties) and the image 
guidance systems. We emphasize on the specific indications of each 
technique and system and propose some tips and tricks to avoid 
complications. 
Conclusion: Different percutaneous procedures to treat vertebral 
compression fractures have been reported. All aim at restoring 
vertebral body height and stabilization of the fracture with 
advantages and drawbacks. Vertebral compression fractures in 
osteoporotic patients are still treated with simple and cost-effective 
vertebroplasty. Non-osteoporotic traumatic fractures (A1) are the best 
indications of augmentation techniques (kyphoplasty and stenting). 
Viscous cements are particularly useful in hypervascular fractures 
and/or with high risk of leakage. Eventually, tumoral fractures can be 
treated with vertebroplasty associated with cavitation or ablation in 
specific cases. 
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P-36
Trans-iliac bone biopsy with bowel dislocation in a renal mass 
of a ptosic kidney
U.G. Rossi, S. Seitun, A. Guastavino, L. Patrone, M. Castiglione Morelli, 
C. Ferro;
Department of Diagnostic and Interventional Radiology, San 
Martino University Hospital, Genoa, Italy.

We describe a coaxial core-biopsy technique with a posterior 
transiliac bone access and bowel dislocation by physiological 
solution approaching a renal mass of a ptosic kidney.

P-37
Iatrogenic lumber pseudoaneurysm treated by percutaneous 
embolization using N-butyl-2-cyanoacrylate
Y. Tamura1, O. Ikeda2, K. Kawanaka1, Y. Nakasone2, Y. Yamashita2;
1Diagnostic Radiology, Kumamoto University Hospital, Kumamoto, 
Japan, 2Diagnostic Radiology, Kumamoto University Graduate 
School of Medical and Pharmaceutical Sciences, Kumamoto, Japan.

We successfully treated an iatrogenic lumbar pseudoaneurysm 
by percutaneous embolization using n-butyl-2-cyanoacrylate. This 
patient presented one week after intervertebral disc biopsy with 
back pain caused by a lumbar artery pseudoaneurysm. The results of 
initial transcatheter arterial embolization were unsatisfactory. 

P-38
Radiofrequency ablation for painful osteoblastic bone 
metastasis
Y. Kodama, Y. Sakurai, T. Fukuda, K. Murakami, H. Ikeda, T. Fukuda;
Radiology, Teine Keijinkai Medical Center, Sapporo, Japan.

A 66-year-old woman had painful osteoblastic metastasis of right 
iliac bone. Osteoblastic bone metastasis was punctured by biopsy 
needle, and then radiofrequency ablation was performed through 
the needle tract. One day after the procedure, the pain dramatically 
improved. 

P-39
Radiofrequency ablation of osteoid osteoma of posterior 
elements of vertebra in three patients: a difficult location for 
surgeons
B. Dev1, B. Jankharia2, R. Santosham3, P.P. Alhman1, R. Mandava3;
1Radio-Diagnosis, Sri Ramachandra University, Chennai, India, 
2Radiology, Jankaria Imaging, Mumbai, India, 3Radiology, Sri 
Ramachandra University, Chennai, India.

Three patients presented with clinical and radiological findings 
consistent with osteoid osteoma of posterior elements of spine. All 
three patients had an immediate relief of symptoms and are pain free 
till date after CT guided radiofrequency ablation was performed. 

P-40
Image-guided percutaneous treatment of aneurysmal bone 
cyst of mandible with bone allograft and autologous bone 
marrow: a case report and review of literature
R. Freitas1, K. Fonseca2, R. Procopio3, L.F. Lehman4;
1Interventional Radiology Unit, Instituto do Cancer do Estado de 
Sao Paulo, Sao Paulo, Brazil, 2Pediatric Hematology/Oncology, 
Hospital das Clínicas, Universidade Federal de Minas Gerais, Belo 
Horizonte, Brazil, 3Vascular Interventional Radiology Unit, Hospital 
das Clínicas, Universidade Federal de Minas Gerais, Belo Horizonte, 
Brazil, 4Oral and Maxillofacial Surgery Unit, Hospital das Clínicas, 
Universidade Federal de Minas Gerais, Belo Horizonte, Brazil.

A child with an aneurysmal bone cyst of mandible was treated 
percutaneously by image-guided injection of bone allograft mixed 
with autologous bone marrow. No complications; pain relief and 
partial healing were achieved 10 months later. Long term follow-up 
is required. 

P-41
CT guided precise stellate ganglion block in a patient with 
Pancoast tumor
B. Dev1, R. Santosham2, P.P. Alhman1;
1Radio-Diagnosis, Sri Ramachandra University, Chennai, India, 
2Radiology, Sri Ramachandra University, Chennai, India.

20 G LP needle inserted anterior to right transverse process of C7 
vertebra under CT guidance. 8 ml of sesoricaine mixed with 100% 
alcohol was injected into stellate ganglion. Patient was free of severe 
brachalgia due to Pancoast tumor till date. 

P-42
Vertebroplasty with a curved injection needle: a case report in 
a patient with ankylosed spine and orthopedic hardware
A. Feydy, R. Campagna, E. Pluot, A. Babinet, J.-L. Drapé;
Radiologie B, Hôpital Cochin, Paris, France.

A 55-year-old woman with ankylosing spondyloarthritis had spinal 
surgery with T10-L2 hardware for kyphosis reduction. She developed 
increasing dorsal pain with bony loss in T12. A vertebroplasty with 
unilateral access was performed successfully using a curved injection 
needle. 

P-43
C5-C6 intervertebral disc herniation treated with combined 
percutaneous therapies
D.K. Filippiadis, A.D. Kelekis, N. Ptohis, E. Alexopoulou, E. Brountzos, 
N.L. Kelekis;
2nd Radiology Dpt -Attikon Hospital, University of Athens, Athens, 
Greece.

We describe a case of C5-C6 intervertebral disc herniation occupying 
half the canal’s diameter. The herniation was treated with a 
combination of intervertebral disc decompression and discogel 
administration. On the 6 month control MR scan, the herniation has 
almost disappeared. 
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P-44
Hepatocellular carcinoma bone and soft tissue metastasis 
treated with combined minimally invasive techniques
D.K. Filippiadis, A.D. Kelekis, N. Ptohis, N. Spyrou, E. Brountzos, N.L. 
Kelekis;
2nd Radiology Dpt -Attikon Hospital, University of Athens, Athens, 
Greece.

We describe a case of hepatocellular carcinoma metastasis constitut-
ing a large osteolytic lesion of the left iliac bone with accompanying 
soft tissue component. The metastasis was treated with a combina-
tion of percutaneous embolization, microwave ablation and percu-
taneous osteoplasty. 

P-45
Anterior dislocation of a percutaneous interspinous spacer
S. Marcia, S. Marini, M. Marras, G. Mallarini;
Radiology, University of Cagliari, Cagliari, Italy.

Male, 69 yo. 3 days after percutaneous interspinous spacer position-
ing, the patient developed severe lombosciatalgia dx: Rx and CT 
checks showed anterior dislocation of the spacer into the spinal 
canal with compression on the spinal cord. 

P-46
Case report of a femoral neck fracture treated in angiography 
suite by means of percutaneous screw fixation
D.K. Filippiadis, A.D. Kelekis, N. Spyrou, G. Velonakis, G. Oikonomoulas, 
K. Malagari, N.L. Kelekis;
2nd Radiology Dpt -Attikon Hospital, University of Athens, Athens, 
Greece.

We describe a case of a traumatic femoral neck fracture of a patient, 
not a candidate for open surgery. The fracture was treated in angiog-
raphy suite under epidural anaesthesia by means of percutaneous 
screw fixation. 

P-47
Vertebroplasty of aggressive angioma
R. Marcello;
Radiological Sciences, AC.O. San Filippo Neri, Rome, Italy.

A 50-year-old male with onset of lower limb motility and sensitive 
impairment and urinary difficulties is diagnosed with aggressive 
vertebral angioma of T8. Vertebroplasty with 20 cc. PMMA injection 
was carried out. He completely recovered from symptoms in one 
month. 

P-48
CT scan guided percutaneous osteosynthesis of a complex, 
multifocal fracture of the pelvic girdle in a 14-year-old 
adolescent
N. Amoretti;
Radiology, Centre Hospitalier Universitaire de Nice, Nice, France.

CT scan guidance enables the placement of osteosynthesis screws in 
real time, in a very precise manner within the fracture, with a perfect 
field of visualization of the nervous, vascular and coxofemoral 
articulation axes. 

Clinical practice development 

P-49
The interventional radiology clinic: our experience
N. Goyal1, S.K. Agarwal2;
1Radiology, University Hospital of Wales, Cardiff, United Kingdom, 
2Radiology, Wrexham Maelor Hospital, Wrexham, United Kingdom.

Purpose: The practice of interventional radiology requires patient 
care before, during, and after the procedures, which must be fostered 
in an outpatient clinic setting. Such clinics need to undergo rigorous 
audit procedures and ensure patient satisfaction. In our clinic, the 
patient cohort includes both pre and post procedure patients. Pre 
procedure visits ensure patient’s fitness and facilitate obtaining 
informed consent, while post procedure visits are to ensure patient 
follow-up. We present our experience of the interventional radiology 
clinic.
Materials and Methods: A questionnaire along with a stamped 
envelope was given to all patients attending the interventional 
radiology clinic. The questions related to the patients’ experience 
of the whole episode. Patients were also given the option of 
writing free text describing their experience. Fifty consecutive forms 
returned were studied. A qualitative analysis of our experience of the 
clinic was also done.
Results: Exceptionally high levels of patient satisfaction were re- 
vealed. We found that the procedure itself was the least uncomfort-
able part of patient’s in-hospital stay while post procedure immobility 
and ward stay were the least satisfactory. We also found that most 
patients attending the clinic were not well informed and in worst 
circumstances ill-informed about the procedures and valued being 
seen by the radiologists who was going to perform the procedure.
Conclusion: Patients rate the interventional radiology clinics highly. 
We feel that interventional radiologists should sincerely consider 
having their own clinics. Routine use of percutaneous closure 
devices and dedicated interventional radiology day case wards 
will help improve patient satisfaction further but has obvious cost 
implications.

P-50
Antibiotic prophylaxis in interventional radiology
R.P. Yadavali1, G. Urquhart2, S. Chandramohan1, J.G. Moss1;
1Radiology, Gartnavel General Hospital, Glasgow, United Kingdom, 
2Radiology, Southern General Hospital, Glasgow, United Kingdom.

Purpose: The aim of this study is to identify the current practice 
in the usage of antibiotics for various interventional procedures 
performed in the United Kingdom. 
Materials and Methods: An email-based online survey created 
using www.surveymonkey.com has been sent to all the members 
of the British Society of Interventional Radiology (BSIR). A list 
of interventional procedures included in the study is classified 
into arterial interventions, venous interventions, gastrointestinal 
interventions, urological interventions and musculoskeletal 
interventions. The participants can choose whether or not they 
perform a particular procedure and then indicate the antibiotic 
preference and frequency of administration in each interventional 
procedure performed. Antibiotics given are selected in the survey 
from a drop down menu of five commonly used antibiotic groups 
including combinations. Similar option is available for the number 
of times the drug is administered. The survey can be completed by 
each participant in less than 5 minutes. 
Results: The results are automatically collected and analysed by the 
website as soon as the participant finishes the survey. A detailed 
analysis of the percentage of BSIR members performing a particular 
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procedure, antibiotic choice and frequency of administration for 
each procedure can be performed. The study will also show the 
variations in practice across the country. 
Conclusion: There is no universal policy for antibiotic prophylaxis 
in interventional radiology; however, it is well established in other 
surgical specialties. Based on the results from this survey it will be 
possible to explore the variations and then aim to standardise our 
practise. 

P-51
A web-based reference database for the postprocedural 
management of disease treated by the interventionalist
S.D. Kalagher1, I.G. Vargas2, J.D. Dowell1;
1Department of Radiology, University of Virginia, Charlottesville, 
VA, United States of America, 2Computer Science, Vargas Design, 
Fishers, IN, United States of America.

Learning Objectives: Proper postprocedural management follow-
ing interventional therapy is exceedingly important in modern inter-
ventional radiology (IR) practice for optimal patient care. As IR physi-
cians become increasingly involved in the postprocedural hospital 
admissions and follow-up care of their patients, an understanding of 
commonly used postprocedural tests, protocols, and medications is 
pivotal to patient safety and efficiency. To this end, we will present a 
web-based reference database for the postprocedural management 
of disease treated by the interventionalist designed to make this 
knowledge more readily accessible and efficient. 
Background: Fundamental to clinical IR practice is establishing 
a patient-doctor relationship through longitudinal patient care 
from the preprocedural visit through the postprocedural phase. 
This includes postprocedural-specific medication orders, hospital 
protocols, management of common medical disease, as well as 
ensuring safe and informed patient discharge. A single source for the 
postprocedural medical care of patients would be a powerful tool for 
IR physicians, trainees and their clinical staff.
Clinical Findings/Procedure Details: 
·  Review the current literature of commonly used postprocedural 

drugs and orders in IR specific to each procedure. 
· Expand an online reference database to include these 

postprocedural drugs and orders in the medical management of 
disease treated by the interventionalist. 

·  Describe the mechanisms of action, common indications, adverse 
effects, and doses for common postprocedural medications. 

Conclusion: IR, as a clinical discipline, is becoming defined by the 
longitudinal continuity of patient care including the postprocedural 
phase. Essential to this clinical care is an understanding of the 
postprocedural medications. This online reference database of 
postprocedural management will be critical to daily clinical IR 
practice.

P-52
IR drugs: an international online pharmacopeia for the 
interventional radiologist
J.D. Dowell1, I.G. Vargas2, S.D. Kalagher1;
1Radiology, University of Virginia, Charlottesville, VA, United States 
of America, 2Computer Science, Vargas Design, Fishers, IN, United 
States of America.

Learning Objectives: The field of interventional radiology (IR) 
is becoming increasingly independent as a clinical discipline. An 
understanding of commonly used medications in IR is pivotal to 
patient safety and efficiency. This exhibit will present an international 
online pharmacopeia tailored to all interventional radiologists 
referencing the pharmacological information for the procedural 
management of disease.

Background: The field of IR has undergone a profound evolution 
since its inception. The clinically based IR practice model is now 
essential to the successful growth and development of the field. As 
interventionalists treat a wide variety of diseases using a combination 
of clinical and image-based therapies, an understanding of commonly 
used medications is crucial to a successful practice. An easily 
accessible, single international source detailing these medications 
would be a powerful tool to daily practice for interventionalists, 
trainees, nurses, and technicians. 
Clinical Findings/Procedure Details:
·  Review the current literature of commonly used drugs for the 

medical and procedural management of disease treated by the 
interventionalist. 

·   Establish an international, multilingual online reference database 
of these medications for all interventionalists. 

· Describe the mechanisms of action, common indications, 
adverse effects, and doses for these medications including the 
information supplied by the FDA and EMEA. 

Conclusion: The modern IR practice requires commitment to 
furthering patient care. A working knowledge of drugs used by 
the IR physician is essential in this increasingly clinical field. This 
multilingual online interactive reference database of drugs provides 
an international resource for daily practice as a clinical discipline.

P-53
Monitoring equipment, a primer for the interventional 
radiologist
A. Pellegrin1, U. Rozzanigo1, B. Biancardi2, L. Magi Meconi2, S. 
Sammartano1;
1U.O. Radiologia, Ospedale S.Chiara, Trento, Italy, 2U.O. Anestesia E 
Rianimazione, Ospedale civile di Venezia, Venice, Italy.

Learning Objectives: To describe the basic monitoring equipment 
commonly used in the interventional suite: understand the principles 
of operation together with their limits, and ultimately improve 
correct usage. To identify subsets of patients who have special risk 
factors and therefore need closer attention during the procedure. 
Background: Appropriate use of vital signs monitoring is good 
standard of care, as many of the patients are too sick to have a 
general anaesthetic or surgery. This predisposes some of them 
to higher risk of complications. Contrary to operating theatres, 
interventional suites do not require as standard the presence of 
an anesthesiologist. Therefore, patient status is completely under 
the care of the interventionalist and staff. Adequate knowledge of 
monitoring equipment is a requisite. 
Clinical Findings/Procedure Details: Physical examination: vital  
signs, consciousness, respiratory rate, skin colour, perfusion, urine 
output. Technical considerations on the equipment: non-invasive 
blood pressure (NIBP), ECG, pulse oximetry, invasive blood pressure 
(IBP), end-tidal CO2. Troubleshooting, common errors and malfunc-
tions. The role of alarms and how to set correct threshold. Who 
should be in charge of monitoring the patient, training prerequisites. 
The high risk patients: cardiovascular compromise, BPCO, painful 
procedures, sedated, traumatised. The ASA classification system. 
When professional anaesthetic support is indicated. 
Conclusion: The interventionalist should delegate monitoring to 
the paramedical staff; still he is the ultimate figure responsible for 
analyzing data and deciding how it will affect the immediate patient 
management. 
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P-54
MR-guided non-vascular interventional procedures
A. Gangi1, X. Buy2, J. Garnon2, I. Enescu2, G. Tsoumakidou2, M. de 
Mathelin3;
1Dept. of Radiology B, Hôpital Civil, Strasbourg, France, 
2Department of Non Vascular Interventional Radiology, University 
Hospital of Strasbourg, Strasbourg, France, 3Department of Robotic, 
LSIIT, Strasbourg, France.

Learning Objectives: To demonstrate the role of MR imaging on 
IR. To report the most attractive points of MR-guided interventions. 
To illustrate specific indications, with procedure related details. To 
report the specific materials available. 
Background: MRI is being increasingly used for percutaneous 
interventional radiology procedures. Though MR guided procedures 
have great potential, a few drawbacks are slowing down its fast 
development. Advantages: possibility for real time monitoring, 
absence of radiation exposure, possibility for multi-planar and 
thermal imaging, and excellent contrast resolution. Drawbacks: need 
for non-ferromagnetic instruments – not widely available in the 
market, high cost and long procedure time, and noisy environment. 
Clinical Findings/Procedure Details: We herein illustrate various 
IR therapeutic procedures (therapeutic injections, drainages, tumor 
ablation with laser, RF, and cryo-ablation) and biopsies in multiple 
organs performed under MR-guidance. Details are given on the 
indications, technique, benefits and difficulties for each procedure. 
Conclusion: Till now, MRI guided procedures are being performed 
only in few centers. Clinical and fundamental research is mandatory 
in order to promote the technology, attract industrial interest, specify 
the clinical implications and make MR a useful tool in the IR suite. 

Dialysis intervention and venous access 

P-55
Prospective, randomised controlled trial of cutting balloon 
angioplasty (CBA) versus high pressure balloon angioplasty 
(HPBA) in hemodialysis arterio-venous graft (AVG) and 
arterio-venous fistula (AVF) stenosis resistant to conventional 
percutaneous transluminal angioplasty (PTA): a preliminary 
report
L.S. Khoo1, K.H. Tay1, R. Lo2, M. Taneja2, S.E. Lin2, T. Teo2, A. Dewan1, 
T. Huang1, C.M. Wan1, F.G. Irani2, S.G. Tan3, S.P. Chng3, S. Pasupathy2, 
W.S. Yang4, L.H.L. Choong4, B.S. Tan2;
1Department of Diagnostic Radiology, Singapore General Hospital, 
Singapore, Singapore, 2Department of Radiology, Singapore 
General Hospital, Singapore, Singapore, 3Department of Vascular 
Surgery, Singapore General Hospital, Singapore, Singapore, 
4Department of Renal Medicine, Singapore General Hospital, 
Singapore, Singapore.

Purpose: To compare the efficacy and safety of high pressure 
balloon angioplasty (HPBA) versus cutting balloon angioplasty 
(CBA) in patients with hemodialysis AVF/AVG stenoses resistant to 
conventional balloon angioplasty.
Materials and Methods: Patients with dysfunctional, stenotic 
dialysis accesses without central venous stenoses were enrolled 
and randomized to receive HPBA or CBA if conventional PTA was 
suboptimal, defined as residual stenosis of >30%. Primary end point 
was angiographic patency of dialysis access at 6 months. Secondary 
end points included technical success, procedural complication rate, 
30 day mortality and 6 months secondary patency.
Results: Three hundred and seventy-eight patients were enrolled 
into the study from October 2008 till December 2009. Three 
hundred and twenty-seven (87%) patients had good results with 

conventional PTA. Fifty-one patients (mean age: 61 years, M:F 33:18) 
with suboptimal PTA results were eventually randomised with 24 
patients and 27 patients in the CBA and HPBA arms, respectively. 
Eighty-four patients have reached 6-month follow up. Primary and 
secondary patencies at 6 months are 46%, 60%, 35% and 96%, 80%, 
76% for conventional PTA, CBA and HPBA groups, respectively. There 
was a significant complication of venous perforation following 
CBA which was successfully managed with stent placement and 
prolonged balloon inflation. 
Conclusion: Conventional PTA is first-line treatment in the majority 
of patients with dysfunctional AVF/AVG. There is no significant 
difference (p=.16) in technical success or 6-month primary/secondary 
patency rates in either HPBA or CBA in the treatment of resistant AVF/
AVG stenoses following suboptimal conventional PTA. 

P-56
Percutaneous radiologic placement of peritoneal dialysis 
catheters: technique, indications, complications
L. Bellmann1, O. Pellerin1, C. D’Auzac2, C. Jacquot2, M.R. Sapoval1;
1Interventional Radiology, Georges Pompidou European Hospital, 
Paris, France, 2Nephrology, Georges Pompidou European Hospital, 
Paris, France.

Learning Objectives: To describe the technique of percutaneous 
radiologic placement of peritoneal dialysis catheters (PDC). 
Background: Interventional radiologists (IR) are used to inserting 
vascular catheters for chemotherapy, antibiotherapy, and haemodi-
alysis. Peritoneal dialysis catheters are also a field in which IR can play 
a significant role. PDC is preferred in a growing number of patients 
who cannot undergo renal transplantation or hemodialysis. 
Clinical Findings/Procedure Details: In particular, it will review the  
1) indications 
- elderly people renal insufficiency 
- renal insufficiency associated with cardiac insufficiency 
- balancing peritoneal dialysis vs hemodialysis. 
2) step by step technique 
local anesthesia, mapping puncture, dissection, intra peritoneal 
insertion of PDC, imaging control using contrast media, binding. 
3) pitfalls and complications 
Infection, bowel perforation, inadequate flow, occlusion. 
Conclusion: Percutaneous radiologic placement of peritoneal 
dialysis catheters is a safe technique that can be easily performed 
by trained IR. 

P-57
Anomalous coronary vein drainage to superior vena cava
T.M. Loper, J. Matteo, D.A. Siragusa, S. Knight;
Radiology, University of Florida and Shands Jacksonville, 
Jacksonville, FL, United States of America.

Withdrawn 
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P-58
Safari technique for recanalization of an occluded subclavian 
vein in a haemodialysis patient
N. Ptohis1, E. Brountzos1, E. Alexopoulou1, O. Preza2, A.D. Kelekis1, D.K. 
Filippiadis3, N.L. Kelekis1;
12nd Dept of Radiology, Attikon University Hospital, Athens, Greece, 
2Imaging Research Unit, University of Athens, Athens, Greece, 
3Research Center of Radiology and Imaging, Evgenidion University 
Hospital, Athens, Greece.

We present an interesting case in which simultaneously bilateral, 
brachial and femoral venous access greatly facilitates the deployment 
of a metallic stent in order to achieve safe and complete recanalization 
of a previously occluded subclavian vein in a haemodialysis patient. 

Embolotherapy (excluding oncology) 

P-59
Onyx embolization in visceral artery bleeding
I. Insausti Gorbea1, F. Urtasun Grijalba1, S. Solchaga Álvarez1, M.L. 
Diaz2, J. Barberena Iriberri1, M. Ciriza Esandi1;
1Department of Interventional Radiology, Hospital de Navarra, 
Pamplona, Spain, 2Radiologia Intervencionista, Clinica Universitaria 
de Navarra, Pamplona, Spain.

Purpose: To describe our clinical experience using transcatheter 
embolization with Onyx (ethylene vinyl-alcohol copolymer) in the 
treatment of acute visceral artery haemorrhages. 
Materials and Methods: Between January 2006 and January 2010, 
100 patients were treated with transcatheter arterial embolization 
with Onyx, 28 of them showed acute hemorrhage of visceral origin. 
All cases progressed with acute hemorrhagic syndrome of variable 
intensity. There were 4 cases with hemorrhagic shock. Diagnostic 
angiogram showing arterial injury was performed in all cases prior 
to embolotherapy. Embolization was made immediately, followed 
by post-embolization angiographic control. The embolization was 
performed using coaxial superselective catheterization of the artery 
responsible for bleeding. The embolized arteries were: hepatic 
artery (n = 6), gastrointestinal (n = 5), right colic (n = 2), left colic 
(n = 1), jejunal (n = 1), splenic (n = 3), left gastric (n = 1), segmental 
renal (n = 8), superior mesenteric artery (n = 1). Embolization was 
performed with Onyx 18 and 34, composed of 6 and 8% of ethylene 
vinyl alcohol copolymer (EVOH) dissolved in anhydrous dimethyl 
sulfoxide (DMSO). All patients underwent clinical follow-up after 
embolization. 
Results: Arterial embolization with Onyx was effective in all cases,  
with complete occlusion of the active bleeding point. During the 
follow-up period (median follow-up 15 months after embolization), 
there was no recurrent bleeding or complications due to 
embolization. 
Conclusion: Our experience with selective embolization of visceral 
artery haemorrhages with Onyx has been satisfactory due to its 
simple, rapid, and safe use. 

P-60
Current methods of diagnostics and treatment of splenic cysts
A. Lotov1, S. Kondrashin2, V. Rozinov3;
1Surgery, Sklifosofsky Research Institute Emergency Medicine, 
Moscow, Russian Federation, 2Interventional Radiology, Moscow 
Medical Academy, Moscow, Russian Federation, 3Surgery, Moscow 
Research Institute Pediatrics @ Pediatric Surgery, Moscow, Russian 
Federation.

Purpose: To choose the strategy of treatment in different types of 
splenic cysts. 
Materials and Methods: During 1990-2010, we treated 63 patients 
with non-parasytic splenic cysts of age from 8 to 49 years (M=35.1±4.6 
yrs). 21 pts in first group (up to 2001) we made percutaneous 
drainage and sclerosing with ethanol 96% (cyst volume up to 100 
ml) or glycerine 40% (more than 100 ml) under US-guidance. From 
2001, 42 pts were treated with additional superselective arterial 
embolisation of feeding cystic vessels with microspheres 300-500 
μm after percutaneous drainage. 
Results: In first group, recurrence of cyst was in 6 cases (28.5%), in 
second group we did not see disease relapse in follow-up from 8 
months to 9 yrs (M=4.6±2.3 yrs). In all patients of second group there 
was full cystic cavity obliteration. 
Conclusion: New methods of complex treatment cystic splenic lesions 
include percutaneous drainage with cavity unepithalization and 
superselective embolisation of feeding arteries with microspheres. 
This combination decreases cyst recurrence up to zero. 

P-61
Balloon occlusion assisted percutaneous femoral 
pseudoaneurysm treatment
M. Popovic, G. Edelhauser, R. Borny, D. Beitzke, F. Wolf, J. Lammer, M.A. 
Funovics;
Department of Cardiovascular and Interventional Radiology, 
Medical University of Vienna, Vienna, Austria.

Purpose: Pseudoaneurysms (PSA) of the common femoral artery 
(CFA) occur in up to 8% of vascular interventions and are a major 
cause for postoperative morbidity after inguinal arterial puncture. 
The usual treatment options all carry risks and various disadvantages. 
We describe a novel technique using cross-over balloon occlusion of 
the CFA and percutaneous injection of a tissue adhesive into the 
PSA. 
Materials and Methods: Six consecutive patients (mean age 
68.3 yrs) were treated for PSA via contralateral inguinal puncture 
and insertion of a 6F cross-over sheath. After angiographic PSA 
identification, balloon occlusion of the CFA including the PSA ostium 
was performed. Sufficient occlusion was verified and documented 
through contrast medium injection until complete cessation of 
blood flow occurred. An 18 G needle was inserted into the PSA from 
the ipsilateral side avoiding the artery or the balloon. Injection of 
contrast agent into the PSA was performed to exclude backflow 
into the artery. A mixture of 5-8 ml of D-STAT [Vascular Solutions, 
MN, USA] and 2 ml of contrast agent was applied until complete 
thrombosis occurred. The contralateral puncture was closed with a 
collagen plugging device. 
Results: Technical success was achieved in 6/6 patients. Exclusion 
of the PSA was stable throughout the follow-up. No complications 
were associated with the PSA exclusion or the contralateral arterial 
puncture. 
Conclusion: The described approach is safe and effective in treating 
inguinal PSAs. The theoretical risk associated with the contralateral 
arterial puncture and potentially higher costs is outweighed by 
the high success rate and the immediate elimination of potential 
complications associated with PSAs. 
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P-62
Endovascular embolization in critical patients with pelvic 
trauma associated with acute haemorrhage
M. Grosso, A. Balderi, E. Peano, A. Antonietti, L. Ferro, F. Pedrazzini, L. 
Donato;
Radiology, A.O. S.Croce e Carle, Cuneo, Italy.

Purpose: To present our experience in management of acute 
bleeding in critical patients with pelvic trauma using endovascular 
approach. 
Materials and Methods: From January 2002 to December 2009, 40 
patients (29 male – 11 female, mean age 57 years) were treated with 
transcatheter embolization in emergency conditions in our depart-
ment. They were preliminary studied with CT angiography; accord-
ing to CT scan, aorta-iliac DSA confirmed acute bleeding. 40% of 
patients had pelvic haemorrhage without pelvic fractures; 60% suf-
fered from multiple fractures interesting inferior pubic ramus (35%), 
superior pubic ramus (28.6%), sacrum (14.2%), acetabulum (12.7%) 
and ilium (9.5%). All patients underwent selective embolization of 
target arteries with metallic coils (47.5%), metallic coils and spon-
gostan (30%), metallic coils and particles (7.5%), particles (12.5%), 
while one patient was treated with a self-expandable stent too. The 
bleeding arteries were: hypogastric (15/65), gluteal (13), epigastric (7), 
profunda femoris (6), lumbar (6), internal pudendal (5), obturatory (4), 
iliolumbar (3), sacral (3), penile (2), ischiatic (1). 
Results: Technical success was 100%. In 37/40 we obtained bleeding 
resolution; 3 needed a second treatment to embolize other bleeding 
sites; 2 died within 48 hours because of CID; one died because of 
a new bleeding site. We had only one complication due to intimal 
dissection of iliac artery, treated and solved through positioning a 
metallic stent. 
Conclusion: The minimally invasive endovascular approach may 
offer an alternative that avoids tissue damage, bleeding, infectious 
complications, pain and disability, long recovery time, and high 
financial cost associated with surgery. 

P-63
Endovascular management of pulmonary arteriovenous 
malformations in HHT
M. Grosso, A. Antonietti, A. Balderi, F. Pedrazzini, L. Donato, E. Peano, 
L. Ferro;
Radiology, A.O. S.Croce e Carle, Cuneo, Italy.

Purpose: To illustrate benefits of percutaneous treatment by embo-
lization of high flow pulmonary arteriovenous malformations (PAVM) 
in patients suffering from hereditary haemorrhagic teleangiectasia 
(HHT, Rendu-Osler-Weber’s disease). 
Materials and Methods: From January 2001 to November 2009, we 
embolized 123 PAVMs in 65 interventional acts on 52 patients (22 
male, 30 female), coming from HHT Center (Ospedale Maggiore of 
Crema). All patients underwent clinical evaluation, cardiac contrast-
enhanced ultrasound (CEUS) and spiral computed tomography (CT). 
Embolization was made with non-magnetic metallic coils (118/123), 
amplatzer devices (4/123) and hydrocoil (1/105) by femoral venous 
access. 
Results: All embolizations have been performed without 
difficulties. There were no minor complications such as haematoma, 
arteriovenous fistula, etc. Only in one case there was a partial 
temporary aphasia, resolved in 72 hours. At follow-up controls, 
we demonstrated exclusion from circulation of treated PAVMs, 
the downgrading of clinical symptoms and an improvement of 
saturation blood. In case of new lesions (6) or in case of treated ones 
recanalization (14), further embolization was possible. 
Conclusion: Percutaneous embolization has become the first 
therapeutic option for some years, because good results and minimal 

invasivity (compared to thoracotomic surgery and its difficulties). 
Our experience is according with literature data: low complications 
rate, very good results as technical as clinical and preserving the 
healthy pulmonary parenchyma from resection. 

P-64
Treatment of iatrogenic vascular injuries with selective arterial 
embolization
M. Echenagusia Boyra1, G. Rodriguez-Rosales2, M. Ruiz Lozano1, G. 
Simó1, F. Camuñez1, A. Echenagusia Belda1;
1Radiology, Hospital General Universitario Gregorio Marañon, 
Madrid, Spain, 2Interventional Radiology Unit, Hospital Gregorio 
Marañón, Madrid, Spain.

Purpose: To assess the efficacy of transarterial selective emboliza-
tion in the vascular iatrogenic injuries. 
Materials and Methods: Eighty-three consecutive patients with iat-
rogenic vascular injuries were treated with transcatheter emboliza-
tion at our institution. The vascular lesion was secondary to surgery 
in 24 patients, biopsy in 20 patients, anticoagulation in 20 patients 
and percutaneous techniques in 14 patients. Other causes were seen 
in 3 patients. The most common affected organs were the kidney 
(n=25) and the liver (n=16). In all cases, angiography was performed 
before selective embolization. 
Results: Angiography confirmed the arterial bleeding in all cases: 
extravasation in 59 patients, pseudoaneuryms in 12, arteriovenous 
fistula in 6 patients and arterio-calyceal fistula in 5 patients. Selective 
and/or superselective embolization of the bleeding vessel was 
performed using coils/microcoils (n=39), gelfoam pledgets (n=17), 
particles (n=2) and a mixture of them (n=24). In one patient stent 
and coils were used. Bleeding was immediately controlled in 81 of 
83 (97.5%) patients after embolization; in two patients, it was not 
possible to catheterize the lumbar artery due to severe atheromatosis. 
Five patients (6%) had recurrent bleeding and were controlled 
by repeat embolization. One patient developed asymptomatic 
recurrence of an arterioportal fistula and was not treated. There were 
no procedure-related deaths or complications. Thirty-day mortality 
was 8 patients (9%). 
Conclusion: Selective arterial embolization is safe and effective in 
the treatment of vascular iatrogenic injuries in all locations. 

P-65
Percutaneous embolization of enteric or biliary fistula with 
histoacryl
G.-C. Kim, J.H. Bae;
Radiology, Kyungpook National University & Hospital, Jung Gu, 
Daegu, Korea.

Purpose: Management of enteric or biliary fistulas often requires 
a combination of multiple approaches, including percutaneous 
drainage, endoscopic, or surgical interventions. We present our 
experience with alternative percutaneous radiologic superselective 
embolization with histoacryl to seal refractory enteric or biliary 
leaks. 
Materials and Methods: From March 2009 to February 2010, a 
retrospective analysis of patients with enteric or biliary leakage 
revealed fifteen patients who were unresponsive to drainage were 
treated with use of histoacryl. The digital subtraction abscessogram 
via previous percutaneous drainage catheter was used to show 
the enteric or biliary communications and fistula tract. After the 
fistula tract was identified, the fistula tract was cannulated under 
fluoroscopic guidance by guidewire and 5-Fr angiographic catheter. 
In the superselective embolization procedures, histoacryl was 
deployed, filling and sealing the entire tract and remnant abscess 
cavity. 
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Results: In all patients, the enteric or biliary leakage ceased following 
a single or two procedures without any complications. No recurrence 
of fistula was noted in the follow-up period (ranging from 1 to 11 
months). 
Conclusion: Persistent enteric or biliary fistulas can be treated 
successfully by means of percutaneous radiological superselective 
embolization with histoacryl that can decrease the morbidity 
associated with prolonged external drainage and avert the need for 
surgery. We recommend superselective embolization with histoacryl 
for a safe and effective control of leakage. 

P-66
Posttraumatic high-flow priapism in children treated with 
autologous blood clot embolization: results and long-term 
follow-up
F. Gulsen, M. Cantasdemir, S. Solak, F. Numan;
Department of Interventional Radiology, Istanbul University 
Cerrahpasa Medical School, Istanbul, Turkey.

Purpose: To retrospectively evaluate the long-term results of tran-
scatheter arterial embolization for high-flow priapism in children. 
Materials and Methods: Between 2002 and 2005, 7 pediatric pa- 
tients underwent superselective transcatheter embolization of nonis-
chemic priapism with blunt trauma to the penis or perineum. All 
patients underwent diagnostic evaluation with color-flow Doppler 
ultrasound and superselective pudendal arteriography, revealing 
unilateral arteriocorporal fistula and/or pseudoaneurysm in all cases. 
Autologous blood clot was used as an embolization agent in all cases 
combined with microcatheter guidance. 
Results: Selective angiography showed intracavernosal arterio-
venous fistulas and/or pseudoaneurysms in 7 pediatric patients. 
By using superselective catheterization and autologous blood clot 
embolization, all of the patients achieved detumescence. Color 
Doppler ultrasonography follow-ups show no signs of high flow. 
Conclusion: In treatment of high flow priapism among the children 
population, superselective transcatheter embolization and transient 
occlusion of the fistula with autologous blood clot is an effective 
therapy. 

P-67
Arterial embolisation in infantile hemangioendothelioma of 
the liver
R. Nani, S. Limonta, A. Tomasoni, R. Agazzi;
Radiologia, Ospedali Riuniti di Bergamo, Bergamo, Italy.

Purpose: Infantile hemangioendothelioma is the most frequent 
pediatric mesenchimal tumor and symptomatic vascular lesion in 
childhood. High mortality is found in symptomatic patients. First 
treatment step in symptomatic type of liver hemangioendothelioma 
is the medical therapy; in non-responsive cases is indicated the 
surgical approach (hepatic artery binding, surgical resection or liver 
transplantation). Percutaneous arterial embolization is an effective 
alternative to surgical procedure. We present our experience in 
infantile hemangioendothelioma embolization. 
Materials and Methods: Since August 2000 to January 2010, we 
treated with arterial embolization 9 patients (age 5 to 331 days, 
weight 2670 to 6700 g) affected by hemangioendothelioma in 
association with abdominal mass or heart failure. We used right 
femoral or right axillary (1 case) approach. We embolized hepatic 
and extrahepatic afferences (internal mammary, gastric or phrenic 
artery), with particulate material (250-300 micron PVA). Only 1 case 
has been completed with metallic coils. 
Results: In all, except in 1, patients signs of heart failure resolved 
within 2-8 days after embolization (confirmed by reduction of right 
heart volume at echocardiography) while tumor masses decreased 

4 weeks after the procedure. In ultrasound follow-up, arterial peak 
average speed decreased. Only in 1 patient the procedure failure 
led to liver transplantation, not performed due to fatal pulmonary 
hypertension. Complications did not occur after any embolization. 
Conclusion: Arterial embolization of hemangioendothelioma of 
the liver is an effective and safe treatment; in our institution it has 
become the first choice when intervention is required. Best results 
are achieved in focal rather than multifocal disease types. 

P-68
Splenic artery embolization in four patients with splenic artery 
steel syndrome after orthotopic liver transplant
S. Crespi1, L. Martinetti1, S. Camagni2, B. Antonelli2, A.F. Nicolini1;
1Interventional Radiology, IRCCS-Fondazione Ospedale Maggiore 
Policlinico, Mangiagalli, Regina Elena, Milan, Italy, 2Liver Transplant 
Unit, IRCCS-Ospedale Maggiore Policlinico, Mangiagalli, Regina 
Elena, Milan, Italy.

Purpose: SASS could lead to liver failure after OLT, as it could 
determinate a hepatic artery (HE) thrombosis. We evaluated the 
efficacy of splenic artery (SA) embolization and its possible role in 
SASS treatment. 
Materials and Methods: Between 2004 and 2009, four patients 
(male; mean age 57) with OLT, developed an early and progressive 
worsening of graft function (AST 1183 IU, range 66-2343; ALT 921 
IU, range 142-1247; bilirubine 10.45 mg/dL, range 2.4-27.8); three 
underwent biopsy, showing an ischemic damage, all Doppler-
ultrasound and angiography. Embolization was carried out with 
Amplatzer plug in two patients, with platinum coils in two patients. 
AST, ALT and bilirubin were monitored. 
Results: In all patients, angiography showed a thin HE, with delayed 
flow and poor intra-hepatic vascolarization and a preferential flow 
to an enlarged SA. Embolization determinated a complete SA 
occlusion, with increased hepatic flow, without procedure related 
complications. One patient, receiving anticoagulant therapy, needed 
a second embolization. After treatment, graft function improved in 
all patients (AST 29 IU, ALT 43 IU, bilirubin 2.9 mg/dL). After a medium 
follow-up of 28 months (range 4-63), three patients are alive, one 
died of acute C hepatitis relapse. 
Conclusion: SA embolization is a safe and effective procedure. In 
patients with OLT, who develop SASS, it could be a good alternative 
treatment.

P-69
Ovarian vein embolization: gelfoam with absolute alcohol, 
coils or both; what is the best option?
J.M. Lozano;
Interventional Radiology, Clínica Universitaria Colombia, Bogota, 
Colombia.

Purpose: The purpose of this study is to evaluate the clinical 
efficacy and safety of ovarian vein embolization in the treatment 
of symptomatic pelvic varices using gelfoam with absolute alcohol, 
coils or both.
Materials and Methods: We performed ovarian vein embolization 
in 82 patients (range, 30–58 years mean age 39 years ): 40 patients 
underwent embolization with gelfoam and absolute alcohol, 32 
patients with coils and 10 patients underwent with coils and gelfoam 
with alcohol (sandwich technique); we used coils (with and without 
gelfoam) in ovarian vein greater than 15 mm. 70% had bilateral 
embolization. Initial technical success rate and clinical follow-up 
(1–48 months; mean, 19.9 months) are reported and compared results 
of the three groups (recanalization, pain) with phone reporters. 
Results: Of the 82 patients, only 68 were possible to get follow-
up with phone reports. Initial technical success rate was 98%. 
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Immediate complications in 12 patients (venous rupture with wire 
guides), pain in 25 patients; no migrations of fragments or gelfoam. 
Clinical follow-up reveals symptomatic relief in 68% of cases without 
significative differences in the three groups. Results in patients who 
were treated with some of the three techniques had no statistically 
significant differences (gelfoam and absolute alcohol 62%, coils 68% 
and both techniques 72%). 
Conclusion: No statistically significant difference in clinical out-
come could be noted between patients presenting with the three 
techniques. Although in veins greater than 15 mm there was 
insufficient evidence to say that gelfoam treatment is similar to 
treatment with coils; in the case of smaller caliber veins, the results 
were similar. 

P-70
Translumbar thrombin instillation in type II endoleaks after 
endovascular abdominal aortic aneurysm repair
G. Edelhauser, M. Popovic, D. Berzaczy, D. Beitzke, M.B. Schernthaner, 
R. Borny, J. Lammer, M.A. Funovics;
Department of Radiology/Division of Cardiovascular and 
Interventional Radiology, Medical University Vienna, Vienna, 
Austria.

Purpose: After EVAR, type II endoleaks are found in 5-25 % of 
patients. If they are associated with an increasing diameter of the 
aneurysm sac, most authors agree that further treatment is indicated. 
Treatment with microcatheter embolization of the feeding vessel via 
the superior mesenteric artery or the hypogastric artery is frequently 
unsuccessful. We describe an alternative approach involving direct 
puncture of the aneurysm sac and instillation of a tissue adhesive. 
Materials and Methods: This consecutive series included 6 patients 
(mean age of 72.8 yrs) with type II endoleaks. Mean time between 
stentgraft placement and percutaneous embolization was 3.1 years 
(range: 0 - 121 months). Under CT guidance, the aneurysm sac was 
punctured percutaneously with a 20G needle. The tip was placed 
in the immediate vicinity of the ostium of the feeding arteries. A 
mixture of D-STAT (thrombin/collagen) [Vascular Solutions, USA] and 
contrast agent was instilled in 2 ml increments until retrograde filling 
of the feeding arteries could be observed. 
Results: No major or minor complications were observed. Mean 
length of follow-up after percutaneous embolization was 9 months. 
In 5 cases, the aneurysm sac was stable or decreasing in size. In one 
case, the aneurysm sac was still increasing after thrombin instillation. 
This patient was re-treated with percutaneous embolization using 
Onyx (MTI, USA), after which the sac size was stable. No aneurysm 
rupture or other aneurysm-related complication was observed 
during follow-up. 
Conclusion: Percutaneous treatment of type II endoleaks is safe. The 
success rate in 5/6 patients in this series suggests that this alternative 
worthy of consideration in clinical routine. 

P-71
Peripheral embolization procedures performed with Onyx©
L. Ikka1, F. Boujan1, M. Habashy1, C. Jahn1, A. Labani1, A. Modreanu1, L. 
Mertz2, R. Beaujeux1;
1Radiologie A, Hôpitaux Universitaires de Strasbourg, Strasbourg, 
France, 2Radiology, CHU Strasbourg, Strasbourg, France.

Purpose: Efficiency and safety of Onyx©, a liquid non-adhesive 
agent, has been widely reported for embolization of central nervous 
system vascular lesions. However, data describing the use of this 
agent on peripheral lesions is limited. This study presents our 
experience with Onyx in embolization of peripheral lesion. 
Materials and Methods: We retrospectively analyzed clinical 
and imaging records of consecutive 16 patients who underwent 

peripheral transarterial embolization by using Onyx©, from March 
2008 to February 2009 at our institution. Underlying pathologies 
included 9 soft tissue arterio-venous malformations (AVM), three 
false aneurysms, three arterio-venous fistulae, an infiltrating cervical 
tumor, an aneurismal bone cyst and an unidentified vascular 
lesion presenting as retroperitoneal hematoma. Each procedure 
was immediately preceded by a digital subtraction angiography 
investigation, and then transarterial access to the lesion was 
obtained using a coaxial system. Onyx© was the sole embolic agent. 
After embolization, the parent vessels were controlled by DSA. The 
efficacy of embolization was judged by the residuum of AV shunting 
within the target region or the obtention of hemostasis. 
Results: Embolization was complete in all patients. Twelve patients 
could be treated in only one procedure and four patients (2 AVM, 
an AVF, and a cervical tumour) needed staged embolization of 2 or 
3 sessions. No procedure-related untoward events occurred and no 
patient had venous occlusion or uncontrolled arterial backflow. 
Conclusion: Onyx© embolization of peripheral lesions can be an 
efficacious and safe treatment technique, especially for vascular 
malformation. Further large-scale evaluation is needed in order 
better to define its place among other embolic agents.

P-72
Embolization of complex visceral vascular lesions using 
hydrogel-coated detachable coils and N-BCA: a 5-year single-
center experience
E.J. Gandras, C.R. Greben, D. Putterman, D. Caplin, J. O’Donnell, A. 
Setton;
Interventional Radiology, North Shore University Hospital-
Manhasset, Manhasset, NY, United States of America.

Purpose: To review our 5 year experience using hydrogel-coated 
coils and n-BCA to perform embolization of complex visceral vascular 
lesions.
Materials and Methods: We performed a retrospective review of  
our database to identify patients, who underwent embolization 
using hydrogel-coated coils and/or n-BCA to treat visceral aneurysms, 
pseudoaneurysms, and arteriovenous fistulas from July, 2005 to 
January, 2010.
Results: Embolization of visceral aneurysms is being increasingly 
utilized compared to surgery, but can be technically challenging 
because of high flow rates and proximity to critical branches 
supplying vital organs. Limits of pushable coils in these locations 
relate to coil migration, non-target embolization, recanalization 
or inability to occlude the lesion. Detachable bare platinum and 
hydrogel-coated coils offer an advantage with respect to precision 
of deployment in a target vessel over traditional pushable coils. 
In addition, the hydrogel-coating expands to increase density 
packing, thus increasing the likelihood of occlusion at the time of 
embolization. N-BCA is a liquid agent that offers immediate and 
permanent occlusion of vessels. 15 complex visceral vascular lesions 
in the hepatic (n=1), mesenteric (n=1), celiac (n=1), renal (n=4) and 
splenic (n=8) vascular beds were treated in 14 patients. Lesions 
treated included arteriovenous fistulas (n=2), aneurysms (n=12) or 
tumors (n=1). A combination of bare and platinum hydrogel-coated 
coils, either alone or in conjunction with n-BCA, was utilized. All 
lesions were completely excluded at the time of embolization with 
no major complications.
Conclusion: We have found hydrogel-coated coils and n-BCA, either 
alone or in combination, safe and effective in immediately occluding 
complex visceral vascular lesions. 
Disclosure: Eric Gandras, Consultant - Terumo, Craig Greben, Consult- 
ant - Terumo
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P-73
Hepatic adenomatosis: long-term outcomes following bland 
embolization
S. Hunt1, K. Olthoff2, A. Shaked2, J.I. Mondschein1, S.W. Stavropoulos1, 
M.C. Soulen1;
1Radiology, University of Pennsylvania, Philadelphia, PA, 
United States of America, 2Surgery, University of Pennsylvania, 
Philadelphia, PA, United States of America.

Purpose: To assess long-term outcomes following embolotherapy 
for hepatic adenomatosis.
Materials and Methods: Retrospective review of our IR database 
from January 2004- January 2010 was performed under IRB 
approval. 23 embolization procedures for 15 patients with hepatic 
adenomatosis were identified. All were females (mean age 38), with 
a high incidence of obesity and oral contraceptive use. Twelve had 
pathologic confirmation, while three patients had intratumoral 
hemorrhage and consistent MR findings. Embolization was 
performed using either PVA or Embospheres. Response was assessed 
according to RECIST criteria.
Results: 14/15 presented with at least one adenoma of 45 mm or 
greater diameter. Eleven had five or more adenomas (range, 1-50). Nine 
presented with pain after intratumoral hemorrhage. Embolization 
was the sole treatment for seven patients due to unresectability 
or patient preference. Two were embolized emergently with 
subsequent resection. The remaining six patients had a combination 
of elective embolizations and resection. Follow-up was available for 
a median of 12 months after embolization. No patients developed 
oncologic transformation or additional intratumoral hemorrhage. 
Among 41 evaluable adenomas embolized, 57% and 43% met RECIST 
criteria for partial response or stable disease, respectively. None 
showed complete response or progression. The mean decrease from 
baseline sum longest diameter was 37%. Of the 15 adenomas that 
were considered surgical based on size, 67% decreased to below the 
45 mm threshold.
Conclusion: Hepatic adenomatosis holds potential for morbidity 
secondary to tumoral hemorrhage. Embolization offers a safe and 
effective primary or adjunctive therapy. A coordinated approach 
with surgical and interventional modalities is likely to offer the best 
therapeutic option.

P-74
Percutaneous superselective embolization of segmental 
hepatic artery or gastroduodenal artery, in cases of 
hemorrhage through the ampulla of Vater
P. Pappas, E. Barberi, P. Sourla, E. Felesaki, A. Tsamis, V. 
Oikonomopoulou;
Dpt. of Radiology, Laikon General Hospital, Athens-Penteli, Greece.

Learning Objectives: To present the efficacy of the technique of 
embolization, in cases of hemorrhage through the ampulla of Vater, 
that was endoscopically discovered. 
Background: The most common causes of hemorrhage through the 
ampulla of Vater are iatrogenic, but also pancreatitis, aneurysms of 
the hepatic and gastroduodenal arteries and tumours. 
Clinical Findings/Procedure Details: In our department, 14 pa- 
tients underwent superselective catheterization of hepatic artery, 
superior mesenteric and gastroduodenal artery, in order to identify 
the initial point of bleeding and then to manage hemorrhage with 
superselective embolization. In four patients, bleeding was the 
result of iatrogenic injury (two had undergone liver biopsy and two 
percutaneous transhepatic cholangiography and drainage). In three 
patients, hemorrhage was caused by trauma. In three cases, bleed-
ing was the result of endoscopic sphincterotomy, in two cases hem-
orrhage appeared postoperatively and in two patients the origin was 

unknown. Our angiographic findings were contrast extravasation, a 
hepatic artery pseudoaneurysm, leakage of contrast agent into the 
duodenum or nothing of the above. Embolization with coils was usu-
ally performed to a hepatic artery branch, superior mesenteric artery 
branch, gastroduodenal artery or all. At the end, a new angiography 
was performed to confirm the interruption of hemorrhage. No com-
plications occurred during or after the procedure. According to the 
imaging criteria embolization was adequate. None of the patients 
who underwent embolization required further surgical manage-
ment, although in two of them gastrointestinal hemorrhage contin-
ued, but gradually reduced until it completely stopped. 
Conclusion: Superselective embolization in cases of hemorrhage 
through the ampulla of Vater is an efficient and safe method. 

P-75
Angiomyolipoma-spectrum of presentation and endovascular 
treatment
P. Kisza, S. Sadowski, L. Partyka;
Radiology/VIR, University of Medicine and Dentistry of New Jersey/
NJMS, Newark, NJ, United States of America.

Learning Objectives: To show examples of sporadic AMLs and 
AMLs associated with tuberous sclerosis; renal AMLs and AMLs with 
extrarenal extension; bleeding and non-bleeding AMLs. Options and 
indications for an endovascular treatment are discussed. 
Background: AML is a rare benign tumor of the kidney which 
has vascular, fat and smooth muscle components. Two forms 
are recognized: sporadic form (usually single) and multiple form 
(associated with tuberous sclerosis). Extrarenal extension is rare but 
contributes to morbidity. 
Clinical Findings/Procedure Details: Majority of patients with 
AML are asymptomatic. AML may present with pain, with hematuria 
or as a ruptured bleeding mass. Hemorrhagic complications are 
most common in lesion larger than 4 cm in diameter. Transcatheter 
embolization is an accepted treatment option. We will show examples 
of treatment of sporadic and TS associated AMLs, both elective and 
bleeding. Diagnostic tests, choice of embolic agents and follow-up 
will be discussed. 
Conclusion: AML is a benign tumor amenable to transcatheter 
embolization to prevent potentially fatal hemorrhagic consequences. 
Early diagnosis and prompt treatment are crucial to patient’s 
survival. 

P-76
Efficacy of embolization of the visceral artery with GDC-10
M. Koganemaru, T. Abe, R. Iwamoto, S. Yoshida, M. Nonoshita, A. 
Kuhara, M. Kusumoto, N. Hayabuchi;
Radiology, Kurume University, Kurume, Japan.

Learning Objectives: We report the utility of plug-like embolization 
and embolization of short segments of arterioles.
Background: No cohesive reports exist on coil embolization in the 
visceral artery using a 0.010-inch coil. The present study documents 
our experiences of performing coil embolizations using a 0.010-
inch Guglielmi detachable coil (GDC)-10 in patients for whom 
embolization was necessary in an extremely narrow vascular caliber 
or in a short segment.
Clinical Findings/Procedure Details: We used GDC-10 to perform 
embolizations in 11 patients (aged 31–95 years) between November 
2008 and January 2010. Among these were three cases of gastroin-
testinal hemorrhaging, two cases of pseudoaneurysm, and six cases 
of reservoir implantation. Of these cases, GDC-10 was used only in 
cases for which embolization was necessary in an extremely narrow 
vascular caliber or in a short segment. All embolization procedures 
were successful, and we observed no post-embolization reperfusion 
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or other side effects. As GDC-10 is a 0.010-inch coil, it allows for the 
use of a 1.7-F microcatheter. For this reason, we surmise that catheter 
insertion into extremely narrow-caliber blood vessels would be com-
paratively simple, and embolization success rates would increase. All 
embolization procedures went smoothly, and we experienced no 
difficulty in catheter insertion. Even when embolization was neces-
sary in a short segment, we took advantage of characteristics of the 
detachable coil and were able to perform plug-like embolization. 
Conclusion: Our findings suggest that GDC-10 is useful for plug-like 
embolization and embolization of short segments of arterioles. 

P-77
Embolization of acute nonvariceal upper gastrointestinal 
bleeding resistant to endoscopic treatment: results and 
predictors of recurrent hemorrhage
R. Loffroy, P. Rao, S. Ota, M. De Lin, B.-K. Kwak, J.-F.H. Geschwind;
Russell H. Morgan Department of Radiology and Radiological 
Science, Division of Vascular and Interventional Radiology, The 
Johns Hopkins Hospital, Baltimore, MD, United States of America.

Learning Objectives: This review of the literature will attempt 
to define the role of embolotherapy for acute nonvariceal upper 
gastrointestinal (UGI) hemorrhage that failed endoscopic hemostasis 
and to summarize data on factors predicting angiographic and 
embolization failure.
Background: Acute nonvariceal UGI hemorrhage is a frequent 
situation associated with significant morbidity and mortality. 
Aggressive treatment with early endoscopic hemostasis is essential 
for a favorable outcome. However, severe bleeding despite 
conservative medical treatment or endoscopic intervention occurs 
in 5 to 10% of patients, requiring surgery or transcatheter arterial 
embolization (TAE). Surgical intervention is usually an expeditious 
and gratifying endeavor but can be associated with high operative 
mortality rates. 
Clinical Findings/Procedure Details: Endovascular management 
using superselective catheterization of the culprit vessel, sandwich 
occlusion or blind embolization has emerged as an alternative 
to surgery for high-risk patients and is now considered the first-
line therapy for massive UGI bleeding refractory to endoscopic 
treatment. Many published studies confirm the feasibility of this 
approach and the high technical and clinical success rates, even if 
the choice of the best embolic agent among coils, cyanoacrylate 
glue, gelatin sponge or calibrated particles remains a matter of 
debate. However, factors influencing the clinical outcome, especially 
predictors of early rebleeding, are poorly understood, and few 
studies have addressed this issue.
Conclusion: Our review shows that TAE is a safe alternative to 
surgery for massive gastroduodenal bleeding that is refractory to 
endoscopic treatment. As described, several clinical and technical 
factors have to be known by interventional radiologists because 
they may influence the clinical outcome of embolotherapy in such 
setting. 

P-78
The role of the radiologist in life-threatening hemoptysis
I. Artero, M. Santillana, J. Rodríguez, J.J. Muñoz, M.I. Padin, F. Serrano;
Radiology, Hospital Carlos Haya, Málaga.

Learning Objectives: To provide the keys to the radiologist’s role in 
understanding the diagnostic and therapeutic processes involved in 
life-threatening hemoptysis.
Background: Hemoptysis is the expectoration of blood from the 
subglottal airway. Life-threatening hemoptysis refers to that which 
endangers the life of the patient, independently of the amount of 
blood expelled. The origin of 95% of cases of hemoptysis is in the 

bronchial arteries. Bronchiectasias of any etiology are generally the 
most usual cause of massive hemoptysis, with tuberculosis being the 
most common if we include bronchiectasias as sequelae. 
Clinical Findings/Procedure Details: Whilst plain chest radiog-
raphy should be the first study, CT and angio-CT, especially with 
MDCT, are able to show findings not visible with plain radiography, 
as well as localize the artery responsible for the bleeding, which 
is very useful for treatment planning. Fiber bronchoscopy is not 
usually necessary in the management of emergency situations. 
Percutaneous embolization is the treatment of choice for massive 
hemoptysis. The catheters and embolization materials depend on 
each individual case. 
Conclusion: Life-threatening hemoptysis is an emergency requiring 
immediate diagnosis and treatment. The radiologist is the key piece in 
the etiological diagnosis and localization, as well as treatment. CT and 
angio-CT provide better information than that of fiber bronchoscopy 
to orient treatment. Fiber bronchoscopy is unnecessary in most 
cases. The treatment of choice for life-threatening hemoptysis is 
embolization of the bronchial arteries and non-bronchial systemic 
arteries, always bearing in mind the importance of the latter as a 
cause of immediate recurrence. 

P-79
Embolization strategies to achieve occlusion of high-flow 
splenic artery in a hypocoagulable state patient
M. Guimaraes, C. Schonholz, R. Uflacker, C. Hannegan, B. Selby Jr;
Interventional Radiology, Medical University of South Carolina, 
Charleston, SC, United States of America.

Learning Objectives: To discuss the technical strategies for high-
flow splenic artery embolization in a hypocoagulable patient. 
Background: The lack of medical publications addressing the 
embolization of high-flow lesions in hypocoagulable patients is 
a matter of concern. The combination of these factors might 
compromise vessel embolization outcomes or complicate with non-
target embolization. 
Clinical Findings/Procedure Details: A 58-year-old man underwent 
liver transplant secondary to cirrhosis. Due to acute liver dysfunction, 
Doppler ultrasound (DUS) showed no hepatic artery (HA) flow. 
Angiography showed a patent common HA and splenic artery 
(SA), with preferential flow into the SA. The patient’s platelets were 
55 K/mL, INR 1.4. SA Steal syndrome was diagnosed and a 10 mm 
Amplatzer Vascular Plug (AVP) II was deployed for SA embolization. 
The flow was unchanged after 15’, and two 12 mm x 30 cm coils were 
deployed. Control angiogram showed free flow through the embolic 
agents. There was clot formation in a syringe with blood left aside 
for 20’. Complete mechanical barrier was necessary for complete 
occlusion. 90% cyanoacrylate glue/ethiodol solution was used for 
successful SA occlusion and subsequent better liver perfusion. 
Platelet dysfunction following liver transplantation has been 
documented. The distal SA was reconstituted through collateral 
circulation. The patient’s severe coagulopathy was not anticipated 
through blood work. Three months DUS confirmed SA occlusion and 
the liver enzymes were within normal limits. 
Conclusion: Patients with liver failure coagulopathy may have 
misleading coagulation parameters. NBCA glue does not rely on 
platelet/intrinsic clotting factor deficiency and or dysfunction. 
Combination of embolic agents may be required to achieve successful 
embolization in this subset of patients. 
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P-80
Embolization with microcoil in vascular and nonvascular 
intervention
I.H. Bae, K.S. Park;
Radiology, Chungbuk National University Hospital, Chungbuk, 
Korea.

Learning Objectives: To understand the characteristics of microcoil 
as an embolic agent. To describe the technique and application 
with microcoil in vascular and nonvascular intervention. To illustrate 
multiple examples of embolization with microcoil.
Background: When permanent occlusion of vascular and 
nonvascular structure is desired, microcoils are one of the most 
commonly used owing to their ease of use and availability. There 
are many considerations when selecting and using microcoils for 
embolization. An optimal understanding is crucial for selecting and 
using of microcoils for embolization. 
Clinical Findings/Procedure Details: This exhibit describes: 1. 
Structure, configuration, size, and characteristics of microcoil. 2. 
Technique of embolization with microcoil (selection of microcoil 
length and diameter, how to insertion; pushed vs. chased, and 
combined use with other embolic material). 3. Case review (vascular 
and nonvascular disease). 4. Complications. 
Conclusion: To understand the characteristics of microcoil as an 
embolic agent is helpful in the management of patients with 
vascular and nonvascular disease.

P-81
Procedural implications of variant hepatic arterial anatomy in 
transcatheter therapies
A.C. Durran, S. Idriz, N. Railton, T.J. Bryant, B. Stedman, D.J. Breen, N. 
Hacking;
Clinical Radiology Department, Southampton University Hospital, 
Southampton, United Kingdom.

Learning Objectives: 

using CT angiography (CTA), conventional digital subtraction 
angiography (DSA) and angiographic c-arm CT (DynaCT). 

anatomy when performing transcatheter therapies including 
‘bland’ embolization (TAE) chemoembolization (TACE) and 
radioembolization. 

Background: Conventional hepatic arterial anatomy is seen in only 
60% of the population. The spectrum of variant anatomy seen in the 
remaining 40% includes the classic ‘Michels variants’, described in 
1955, as well as several other anatomical configurations described 
since. Transarterial catheter therapies are an established treatment 
for a variety of benign and malignant hepatic tumours and evidently 
are frequently performed in patients with variant arterial anatomy. 
Clinical Findings/Procedure Details: Using a range of cases from 
our institution, we illustrate the common hepatic arterial anatomical 
variants with a variety of imaging modalities. These cases demonstrate 
the need for a working knowledge of variant arterial anatomy in all 
operators undertaking transarterial catheter therapies. 
Conclusion: Variant hepatic arterial anatomy can complicate routine 
transcatheter therapies and potentially increase the rates of subtotal 
treatment and non-target embolization. We therefore advocate 
routine assessment of hepatic arterial anatomy with CT angiography 
prior to such therapies. 

P-82
Wide application of the amplatzer vascular plug in numerous 
different clinical scenarios with pictorial examples
J.E. Dawkins, S. Travis, R. O’Neill, S. Whitaker, G. Ramjas;
Radiology, Nottingham University Hospitals, Nottingham, United 
Kingdom.

Learning Objectives: Discussion of the numerous different clinical 
uses of the amplatzer vascular plug with pictorial examples. Review 
of the implantation technique of the amplatzer vascular plug. 
Discussion of the different generations and development of the 
amplatzer vascular plug. 
Background: This e-poster is a pictorial review of the amplatzer 
vascular plug (AVP) series. The AVP is a self expanding embolic device 
made of a nitinol wire mesh designed for precise deployment into 
medium to large size vessels. It is designed so that only one device is 
required for occlusion rather than deploying numerous coils or other 
agents. It has been developed from the amplatzer septal occluder 
(used for the treatment of cardiac ASDs) and since its creation 10 
years ago has gone through four generations. In this time the AVP 
has been used in a wide variety of clinical scenarios in our centre 
including: the subclavian artery, both the common and internal iliac 
arteries, pulmonary arteries, renal artery and oesophageal varices; 
images of all these cases will be included. We also present a case 
aided by contra lateral snaring of the delivery catheter. 
Clinical Findings/Procedure Details: We include a number of 
pictorial cases to demonstrate the wide variety of clinical uses of the 
amplatzer vascular plug. 
Conclusion: The amplatzer vascular plug is a versatile embolisation 
device for medium to large calibre vessels with numerous clinical 
applications. It allows a single device to be used when previously 
numerous coils or potentially dangerous embolic agents may 
otherwise have been used. Thus, it saves time and money with 
increased safety. 

P-83
Embolization of portosystemic shunts in patients with hepatic 
encephalopathy
R. Guerrero1, J. Villalba1, A. Tomasello1, M. Barrufet2, M. Burrel2, M.I. 
Real2;
1Radiology, Hospital de la Santa Creu i Sant Pau, Barcelona, Spain, 
2Radiology, Hospital Clinic, Barcelona, Spain.

Learning Objectives: To review the kinds of portosystemic shunts 
(PS), their radiological appearance and treatment with different 
types of embolization in patients with chronic recurrent hepatic 
encephalopathy (CRHE). 
Background: PS have an important role in the etiology of CRHE 
in patients with liver cirrhosis. CRHE had traditionally been treated 
medically or surgically, but in the last 15 years transvascular shunt 
occlusion has emerged as an effective method. Different approaches, 
techniques and materials have been used for embolization of 
PS. Here, we describe some different techniques and show some 
examples. 
Clinical Findings/Procedure Details: Seven cirrhotic patients with 
CRHE refractory to medical treatment were studied. Six had a 
splenorenal shunt and one had a mesocaval shunt. All of them 
were treated using different types of embolization (stainless steel 
coils, vascular plugs, ethylene vinyl alcohol copolymer (Onyx)). We 
describe the different techniques and show some examples. After 
embolization, the shunt disappeared in all of them and the patients 
had no recurrence of encephalopathy in the next months.
Conclusion: Transvascular embolization of PS in patients with 
CRHE is a safe and effective procedure. Different approaches and 
techniques can be used.
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P-84
Use of the amplatzer vascular plugs for embolisation in the 
trauma setting
D.G. Ranatunga, A. Roy, N.I. Fotiadis;
Interventional Radiology, The Royal London Hospital, London, 
United Kingdom.

Learning Objectives: To demonstrate the varied use of amplatzer 
vascular plug system in peripheral vascular and visceral embolisations 
in the trauma setting. 
Background: The amplatzer vascular plug has been shown to be 
an effective embolisation technique in a number of clinical settings 
such atrial septal defects, arteriovenous malformations and fistulas 
and various types of shunts. It has also been effectively used in 
the venous system. There are a number of amplatzer vascular plug 
device systems available. Being a Level 1 trauma centre seeing over 
1500 trauma cases a year with over 50 primary vascular interventions 
taking place within the initial 48 hours. There is a need for rapid, 
accurate and effective embolisation of various vessels in the periph-
eral and visceral vascular systems. The amplatzer vascular plugs used 
were The Amplatzer plug, Amplatzer vascular plug II and Amplatzer 
vascular plug 4. These were used for renal, splenic, internal iliac and 
peripheral embolisations including subclavian and profunda artery. 
Clinical Findings/Procedure Details: This demonstrates the use 
of the various amplatzer vascular plug devices, in the trauma 
setting. The amplatzer plug system was a rapid, easy to use and 
effectively used in peripheral and various visceral embolisations in 
the immediate trauma setting. No major complications occurred. 
Conclusion: We demonstrate the effective use of the various 
amplatzer plugs in various peripheral and visceral embolisations in 
the trauma setting. The amplatzer plug system was found to be a 
safe, accurate and effective embolisation technique in the trauma 
setting. 

P-85
Renal arteriovenous fistula treated percutaneously with the 
amplatzer vascular plug
M.L. Diaz1, F. Urtasun1, R. Lezaun2;
1Radiology, Hospital de Navarra, Pamplona, Spain, 2Cardiology, 
Hospital de Navarra, Pamplona, Spain.

A 35-year-old-man with large renal arteriovenous fistula treated with 
embolization. Due to the high calibre and high flow of the AVF, an 
amplatzer plug was used for embolization. This case illustrates the 
safety and effectiveness of this device in renal AVFs. 

P-86
Stroke due to paradoxical embolism occurring after failed 
percutaneous embolization of pulmonary arteriovenous 
malformation
J.H. Kwon, Y. Yoon;
Radiology, Dongguk University International Hospital, Goyang-si, 
Korea.

We report a case of a 45-year-old man with stroke due to paradoxical 
embolism. Paradoxical embolism occurred due to patent foramen 
ovale and intracardiac thrombus after prolonged percutaneous 
transvenous embolization for pulmonary arteriovenous malforma-
tion. 

P-87
Glue embolisation of an ostial bronchial artery aneurysm in a 
patient with haemoptysis
S. Bays1, K. Ojha2, A.F. Watkinson2;
1Radiology Department, Peninsula Radiology Academy, Plymouth, 
United Kingdom, 2X-ray Department, Royal Devon and Exeter 
Hospital, Exeter, United Kingdom.

Glue embolisation of a giant wide-necked bronchial artery aneurysm 
(in direct thoracic aortic continuity) and hypertrophied bronchial 
arteries was performed in a cystic fibrosis patient with life-
threatening haemoptysis. Good outcome with aneurysm exclusion 
and no complications at the 2 year follow-up. 

P-88
Embolization of multiples pulmonary AVF with a new AGA 
Amplatzer device in a rare case of Rendu-Osler disease
G. Morelli Coppola;
Diagnostic and Vascular Interventional Imaging, Pellegrini Hospital, 
Naples, Italy.

Successful treatment of four pulmonary AVFs embolized with 8-7-6 
mm Amplatzer plugs and Nexter coils after catheterization of the 
pulmonary artery with Vertebral 125 in a 28-year-old woman with 
chronic hypoxemia. Oxygen saturation rose to normal values after 
the procedure. 

P-89
Successful treatment of ruptured duodenal varices with dual 
balloon-occluded embolotherapy
Y. Nakasone, O. Ikeda, Y. Tamura, Y. Yamashita, T. Masuda, T. Beppu, 
H. Baba;
Diagnostic Radiology, Kumamoto University Graduate School of 
Medical and Pharmaceutical Sciences, Kumamoto, Japan.

We report a 60-year-old man with melena due to ruptured duodenal 
varices originating at an inferior pancreaticoduodenal; drainage was 
into a gonadal vein. Treatment of the ruptured duodenal varices by 
dual balloon-occluded embolotherapy was successful. 

P-90
Emergent endovascular coil embolization of symptomatic 
multiple flow-induced splenic artery aneurysms after liver 
transplantation
M.C. Freund, A. Chemelli, W. Jaschke;
Dept. of Radiology, Medical University Innsbruck, Innsbruck, Austria.

Acute hemorrhage due to ruptured aneurysm in a patient after liver 
transplantation with multiple flow-induced splenic artery aneu-
rysms due to hypersplenism was successfully treated by microcoil 
embolization of multiple aneurysms and macrocoil embolization of 
proximal splenic artery without splenic infarction. 
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P-91
Use of multimodality fusion imaging when traditional 
angiographic access is not available
S. Vaidya1, A. Nair2;
1Radiology, University of Washington Medical Center, Seattle, WA, 
United States of America, 2Interventional Radiology, University of 
Washington, Seattle, WA, United States of America.

Internal iliac aneurysm repair post-ligation using multimodality 
fusion-imaging. Percutaneous thrombin injection with CT. Prone 
positioning and 3D-Xper guidance with fused-CT images for 
superior gluteal artery access. Microcatheter-directed coil and Onyx 
embolization. Puncture site closure with Onyx. Follow-up CTA 
without growth. 

P-92
Transarterial superselective embolization in a horseshoe 
kidney trauma
M. Echenagusia Boyra, G. Rodriguez-Rosales, M. Ruiz Lozano, F. 
Camuñez, G. Simó, A. Echenagusia Belda;
Radiology, Hospital General Universitario Gregorio Marañon, 
Madrid, Spain.

We report a case of a complete renal fracture and active bleeding 
secondary to blunt trauma in a patient with horseshoe kidney. The patient 
was successfully treated by superselective arterial embolization. 

P-93
Occlusion of a pulmonary arteriovenous malformation in 
hereditary haemorrhagic telangiectasia using the Amplatzer 
vascular plug II
H.K. Kok, M.M. Slattery, G.S. Goh, M.F. Given, M.J. Lee;
Department of Radiology, Beaumont Hospital, Dublin, Ireland.

Transcatheter embolotherapy utilising coils or detachable balloons 
represent current treatment of choice for pulmonary AVMs although 
adverse events are reported. We report the successful occlusion of a 
PAVM using the Amplatzer Vascular Plug II in a patient with Rendu-
Osler-Weber syndrome. 

P-94
Coil embolization of aneurysm in a duplicated common hepatic 
artery
A. Kuhara, M. Koganemaru, T. Abe, R. Iwamoto, S. Yoshida, N. 
Hayabuchi, H. Akashi, T. Saga;
Radiology, Kurume University School of Medicine, Kurume, Japan.

We report a case of a rare variation of fusiform aneurysm at the 
duplicated common hepatic artery. This was successfully treated by 
coil embolization using a double catheter technique. The patency of 
the proper hepatic artery was preserved without complications. 

P-95
Massive hematuria in post-inflammatory ureteral-iliac 
artery fistula: endovascular repair with coils and stentgraft 
placement
R. Corso, D. Leni, F. Vacirca;
Interventional Radiology, San Gerardo Hospital, Monza, Italy.

A 67-year-old male was referred for massive hematuria following 
abdominal surgery and ureteral stent positioning. MDCT and 
catheter angiography revealed a fistula between the right ureter and 

ipsilateral hypogastric artery. The fistula was successfully occluded 
with coils and stentgrafts placement. 

P-96
Percutaneous treatment of high-flow priapism: a case report
F.C. Carnevale1, P.H. Petterle1, W.O. Sousa Junior1, T. Protta1, R.A.S. 
Oliveira1, J.M. Motta-Leal-Filho1, C.E. Zurstrassen1, B.B. Affonso1, F. 
Nasser1, A.M. Moreira1, G.G. Cerri2;
1Interventional Radiology, Hospital das Clínicas, University of São 
Paulo, São Paulo, Brazil, 2Radiology, Hospital das Clínicas, University 
of São Paulo Medical School, São Paulo, Brazil.

High-flow priapism is a painless and persistent penile erection, 
often related to perineal or penile trauma leading to formation of 
an arterial fistula with corpus cavernosum. The treatment is penile 
detumescence with preservation of erectile function. Report of a 
priapism case successfully treated by superselective embolization. 

P-97
Transcatheter arterial embolization using absolute ethanol in 
dialysis patients with enlarged polycystic kidneys
G.-S. Jung1, T.-B. Shin2, J.R. Juhn3;
1Radiology, Kosin University College of Medicine, Busan, Korea, 
2Radiology, Gyeongsang National University Hospital, Jinju, Korea, 
3Radiology, Inje University Busan Paik Hospital, Busan, Korea.

The mass effect of nephromegaly in autosomal dominant polycystic 
kidney disease is associated with several complications. We report 
two patients with enlarged polycystic kidney who had poor oral 
intake due to abdominal distention and were successfully treated by 
TAE with absolute ethanol. 

P-98
Transcatheter arterial embolization of extraperitoneal 
hematomas in a patient undergoing anticoagulation
M. Fichetti, E. Paci, E. Antico, C. Mincarelli, R. Candelari, S. Alborino;
Azienda Ospedaliera Ospedali Riuniti, Interventional Radiology, 
Ancona, Italy.

A woman undergoing anticoagulation therapy with low hemoglobin 
after a tumble. CT revealed extraperitoneal haemorrhage into the 
pelvis; angiography demonstrated active contrast extravasation 
from a collateral vessel of left inferior epigastric artery. We performed 
arterial embolization with coils and gelfoam. 

P-99
A rare case of traumatic subscapular artery pseudoaneurysm 
with simultaneous arteriovenous fistula
M. Prompona1, H. Andipa1, V. Bizimi1, G. Karydas2, G. Metaxas2, 
M.Tsouroulas1;
1Ultrasound Department, Athens General Hospital G. Gennimatas, 
Athens, Greece, 2Department of Interventional Radiology, Athens 
General Hospital G. Gennimatas, Athens, Greece.

A 23-year-old male with increasing left shoulder pain and swelling 15 
days after a knife-injury underwent color Doppler ultrasonography 
and digital subtraction angiography detected both a subscapular 
artery pseudoaneurysm and an arteriovenous fistula. Successful 
endovascular embolization with microcoils was performed. 
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P-100
Post-traumatic priapism successfully managed with selective 
embolization
C. Dabbeche, H. Neji, S. Haddar, E. Daoud, K. Ben Mahfoudh, J. Mnif;
Radiology, CHU Habib Bourguiba, Sfax, Tunisia.

Post-traumatic priapism in a 35-year-old patient. Color Doppler 
ultrasonography showed a pseudoaneurysm of the right cavernous 
artery. Selective embolization of the right pudendal artery with 
Gelatispon was successfully attempted. Detumescence occurred a 
few hours later and normal erection within a month. 

P-101
Angio-embolization of a bronchial artery pseudoaneurysm 
in the esophageal lumen, caused by chemoradiation for 
esophageal cancer
H. Tomimatsu1, Y. Kuwata2, K. Imanaka2;
1Department of Radiology, Tenri Hospital, Tenri, Japan, 
2Department of Radiology, Nishi-kobe Medical Center, Kobe, Japan.

There is no report for hematemesis from bronchial artery pseudo-
aneurysm. A 56-year-old man treated for esophageal cancer with 
chemoradiation vomited blood suddenly. CT scan showed a bronchial 
artery pseudoaneurysm in esophageal lumen. He was successfully 
treated by selective embolization using N-butyl-2-cyanoacrylate 
(NBCA). 

P-102
Management of the rare entity: bronchial artery aneurysms
O.V. Abeyakoon1, A.A. Alvi1, P. Gaines2;
1Radiology, Sheffield Teaching Hospitals, Sheffield, United 
Kingdom, 2Sheffield Vascular Institute, Northern General Hospital 
Shef, Sheffield, United Kingdom.

Bronchial artery aneurysms are a rare entity. However, they are 
potentially life threatening due to the risk of rupture and torrential 
haemorrhage. We present a case series describing the Sheffield 
experience and literature review of “bronchial artery aneurysm 
embolisation”. 

P-103
Embolization of ruptured iatrogenic pseudoaneurysm of 
accessory hepatic artery: complication of PTC
M. Mizandari1, D. Gunia2;
1Diagnostic and Interventional Radiology, Tbilisi State Medical 
University Hospital, Tbilisi, Georgia, 2Radiology, University Clinic, 
Tbilisi, Georgia.

Patient presented with severe intermittent bleeding from PTC 
catheter. The source of bleeding – intrahepatic branch (adjacent to 
PTC catheter) of accessory hepatic artery (AHA), originating from 
SMA – was revealed on angio CT. It was embolized superselectively 
using glue injection. 

P-104
Embolization in the treatment of intrahepatic arterio-biliary 
fistula, causing unstoppable bleeding
M. Mizandari1, D. Gunia2;
1Diagnostic and Interventional Radiology, Tbilisi State Medical 
University Hospital, Tbilisi, Georgia, 2Radiology, University Clinic, 
Tbilisi, Georgia.

Postsurgery a patient presented with severe bleeding from T shape 
choledochal drainage catheter. The source of bleeding – the 8-th 
segment artery branch (arterio-biliary fistula) – was determined on 
angio CT. It was embolized superselectively using detachable coils. 

P-105
Postcatheterization chronic femoral arteriovenous fistula: 
endovascular treatment with amplatzer vascular plug
Z. Aldin, N. Taha, M.S. Hamady;
Radiology, Imperial College Healthcare Trust, St Mary’s Hospital, 
London, United Kingdom.

We report a case of chronic arteriovenous fistula of the common 
femoral artery secondary to cardiac catheterisation. The patient 
complained of distressing leg swelling and pain. This was successfully 
treated with an amplatzer vascular plug. 

P-106
Occlusion of pulmonary arteriovenous malformations with 
multiple amplatzer devices in a patient with Rendu-Osler 
disease presenting with transient ischemic attack
F. D’Ascenzi1, V. Zacà2, A. Iadanza3, S. Mondillo1, C. Pierli3;
1Cardiologia Universitaria, Università degli Studi di Siena, Siena, 
Italy, 2UOC Cardiologia, Azienda Ospedaliera Universitaria Senese, 
Siena, Italy, 3UOC Emodinamica, Azienda Ospedaliera Universitaria 
Senese, Siena, Italy.

A 42-year-old man affected by hereditary hemorrhagic teleangectasia 
and pulmonary arteriovenous malformations (PAVMs) underwent 
successful transcatheter occlusion of two PAVMs in 2004 for transient 
ischemic attack and two PAVMs in 2007 for hemothorax, using 
amplatzer vascular plug I and II. 

P-107
Bleeding subclavian artery pseudoaneurysm: glue for covered 
stent failure control
G. Eisele1, S. Sierre2, E.A. Mendaro3, D. Simonelli1;
1Interventional Radiology, CEMIC, Buenos Aires, Argentina, 
2Interventional Radiology, Sanatorio Mitre, Buenos Aires, Argentina, 
3Vascular Radiology, Navy Hospital, Buenos Aires, Argentina.

A 65-year-old man with posttraumatic right subclavian artery 
pseudoaneurysm treated with covered stent rebled 48 hours later. 
Angiography demonstrated filling of the pseudoaneurysm from a 
collateral branch of the stented segment of the subclavian artery 
successfully embolized with glue. 
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P-108
Mediastinal bronchial artery aneurysm treated successfully by 
Onyx embolization
J. Urbano1, A. Arribas2, A. Alonso1;
1Interventional Radiology, Fundación Jiménez Díaz, Madrid, Spain, 
2Vascular Surgery, Fundación Jiménez Díaz, Madrid, Spain.

Mediastinal bronchial artery aneurysms are uncommon. We 
report a case of an asymptomatic 58-year-old man in whom a 
mediastinal bronchial artery aneurysm was incidentally discovered 
on gastroscopy and endoscopy-US. Diagnosis was confirmed with 
MDCT. Onyx® embolization was curative. 

P-109
Treatment of a large left gastric artery aneurysm-portal 
venous fistula using an Amplatzer device
A.N. Di Marco1, R.G. Gibbs2, M.S. Hamady3;
1Department of Biosurgery, Imperial College, London, United 
Kingdom, 2Department of Vascular Surgery, Imperial College, 
London, United Kingdom, 3Radiology, Imperial College NHS Trust, 
London, United Kingdom.

A large left gastric artery aneurysm to portal venous fistula was 
successfully and safely treated using a two-stage technique: an 
amplatzer device was inserted into the left gastric artery to reduce 
inflow and the fistula was then coil-embolized. 

P-110
Fluoroscopy-guided treatment of a bronchopleural fistula with 
a platinum vascular occlusion coil and N-butly-2-cyanoacrylate
I.H. Bae, K.S. Park;
Radiology, Chungbuk National University Hospital, Chungbuk, 
Korea.

We report a case of the treatment of a postoperative bronchopleural 
fistula, which is not identified on the bronchoscope, using a 
platinum vascular occlusion coil and N-butly-2-cyanoacrylate under 
fluoroscopic guidance.

P-111
Shot-gun caused pseudoaneurysm: how to treat?
V. Till1, B. Prstojević2, S. Iđuški1, N. Boban1, J. Pfau3;
1Center for Radiology, Clinical Center of Vojvodina, Novi Sad, Serbia, 
2Neurosurgery, Clinical Center of Serbia, Belgrade, Serbia, 3Clinic for 
Vascular and Transplantation Surgery, Clinical Center of Vojvodina, 
Novi Sad, Serbia.

We present a case of posttraumatic shot-gun pseudoaneurysm with 
AV fistula of the right internal iliac artery, on CTA measuring up to 6 
cm, embolized using coils and Onyx, resulting in occlusion of IIA and 
minor delayed venous filling. 

P-112
Mediastinal bronchial artery aneurysm treated with 
percutaneous endovascular intervention
J.H. Kim1, C.K. Lee2;
1Radiology, Gacheon University, Gil Hospital, Incheon, Korea, 
2Sejong Heart Institute, Sejong Hospital, Bucheon, Korea.

We performed endovascular therapy in a 73-year-old female with 
massive hemoptysis d/t bronchiectasis. A large mediastinal bronchial 
arterial aneurysm was detected and treated with PVA particles, colis, 
and aortic stent-graft. The aneurysm was completely thrombosed 
and the patient improved. 

P-113
Percutaneous thrombin injection to treat thoracic aortic type 2 
endoleak: two cases
L. Cassagnes1, J. Auriol2, P. Chabrot1, A. Larralde3, J.-F. Heautot3, L. 
Boyer1, H. Rousseau2;
1Service de Radiologie B, CHU Gabriel Montpied, Clermont-Ferrand, 
France, 2Radiology, CHU Toulouse Rangueil, Toulouse, France, 
3Radiology, CHU Rennes, Pontchaillou, Rennes, France.

Two patients presented type 2 endoleaks after TAA stent grafting 
with increasing aortics diameters; any artery filling the leak was 
individualized. Percutaneous transthoracic endosaccular thrombin 
injection was performed. On the follow-up, there was no endosaccular 
enhancement, aortics diameters remained stable. 

P-114
Embolization of an atypical pelvic aneurysm filled by multiple 
arteriovenous malformations
P. Minko, A. Buecker, M. Katoh;
Diagnostic and Interventional Radiology, Saarland University 
Hospital, Homburg, Germany.

Atypical appearance of a pelvic aneurysm filled by multiple arterio-
venous malformations arising from the internal iliac artery and the 
femoral artery; multi-step treatment by arterial and venous embo-
lizations using coils and amplatzer plugs. 

P-115
Embolization of posttraumatic chronic arteriovenous 
malformations of the lower leg using Amplatzer plugs
A. Massmann, P. Minko, G. Schneider, A. Buecker, M. Katoh;
Diagnostic and Interventional Radiology, Saarland University 
Hospital, Homburg, Germany.

Chronic arteriovenous malformations of the lower leg of a 23-year-
old patient after trauma and multiple operations resulting in ischemia 
treated with Amplatzer plugs by percutaneous access to the femoral 
vein. 
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P-116
Previously unreported interventional technique in a 
recognized disease: the role of preoperative embolization 
in the management of angiolymphoid hyperplasia 
with eosinophilia (ALHE) associated with arteriovenous 
malformation (AVM)
H. Rajhi1, A. Salem1, I. Naccache1, N. Ezzine2, A. Adouani3, N. Mnif1;
1Radiology, Charles Nicolle Hospital, Tunis, Tunisia, 2Dermatology, 
Charles Nicolle Hospital, Tunis, Tunisia, 3Maxillofacial Surgery, 
Charles Nicolle Hospital, Tunis, Tunisia.

We report two cases of ALHE associated with AVM. In the two cases, 
angiography showed typical findings of arteriovenous malformation 
and allowed embolization before surgery. Surgical extirpation was 
performed without notable blood loss. No recurrence was noted 10 
years after treatment. 

P-117
Renal angiomyolipoma presenting with pelvi-ureteric junction 
obstruction and treated by selective embolisation
J.R. Bottomley, E. Clegg;
Vascular Surgery, Sheffield Vascular Institute, Northern General 
Hospital, Sheffield, United Kingdom.

A 39-year-old female presented with symptoms and radiological evi-
dence of acquired pelvi-ureteric junction obstruction. A small medial 
renal angiomyolipoma was identified. This unique presentation of a 
renal angiomyolipoma was successfully treated with particle and coil 
embolisation. 

P-118
Successful transcatheter embolization of a ruptured renal 
artery aneurysm by a fibrine adhesive
S. Kudrnova1, K. Hüttl2;
1Interventional Radiology, Semmelweis University, Cardiovascular 
Centre, Budapest, Hungary, 2Cardiology, Semmelweis University, 
Budapest, Hungary.

The first case report of effective transcatheter use of a fibrin adhe-
sive for a visceral aneurysm embolization. Ruptured renal artery 
bifurcation aneurysm of 2.5 cm was durably occluded by Tissucol, 
the only available suitable embolizing agent, chosen over open 
nephrectomy. 

EVAR and TEVAR 

P-119
Dynamics of the inflammatory and ischemic markers after the 
occlusion of the internal iliac artery during the endovascular 
treatment of AAA by bifurcated stent graft
P. Sedivy1, K. El Samman1, H. Prindisova2, T. Mach2, M. Loucka3;
1Vascular Surgery, Na Homolce Hospital, Prague, Czech Republic, 
2Radiodiagnostics, Na Homolce Hospital, Prague, Czech Republic, 
3Faculty of Mathematics, Institute of Chemical Technology, Prague, 
Czech Republic.

Purpose: In about 30% of patients with AAA it is necessary to extend 
bifurcated stent graft (SG) into external iliac arteries (EIA). It is unclear 
whether it can be done without clinical risk and how intensive will be 
the biochemical reaction. 
Materials and Methods: We implanted bifurcated SG to 320 pa-
tients with AAA. They were divided into four groups according to 

perioperative IIA occlusion: group A (right IIA occluded); B (left IIA 
occluded); C (both IIA occluded) and group D (none IIA occluded). In 
all groups, we collected blood samples during 7 post-operative (p-o.) 
days and we investigated the values of C-reactive protein (CRP), myo-
globine (MGB), lactate (LAC) and leucocytes (WBC). We also followed 
the symptoms of colonic ischemia. We compared the elevation of 
laboratory markers among the experimental groups. 
Results: The maximum MGB levels were reached on the 2nd 
p-o. day; in groups A, B and D the values were 224, 261 and 120 
ng/l respectively, while in group C the value was 621 ng/ml. The 
maximum CRP levels were reached on the 3rd p-o. day; in groups 
A, B, C and D they were 125, 122, 141 and 130 mg/ml, respectively. 
The only case of colonic ischemia was caused by multiple plaque 
embolisation and proved by histology. 
Conclusion: The elevations of CRP, LAC and WBC in groups A, B and 
C were not statistically different in comparison with group D. MGB 
was the most sensitive marker of subclinical temporary ischemia 
after bilateral IIA occlusion in group C. 

P-120
Percutaneous endoluminal aortic stent-graft placement in 
local anesthesia: preliminary results
I.P. Vulev1, A. Klepanec1, T. Balázs1, R. Bažík1, M. Majerčík1, J. Mikuláš1, 
J. Maďarič2, M. Holomáň3;
1Department of Diagnostic and Interventional Radiology, National 
Institute of Cardiovascular Diseases, Bratislava, Slovak Republic, 
2Department of Intensive Angiology, National Institute of 
Cardiovascular Diseases, Bratislava, Slovak Republic, 3Clinic of Heart 
Surgery, National Institute of Cardiovascular Diseases, Bratislava, 
Slovak Republic.

Purpose: To demonstrate that excellent results can be achieved 
after endovascular aortic repair (EVAR) with stentgraft implantations 
in local anesthesia via totally percutaneous transfemoral approach 
(PEVAR). 
Materials and Methods: A retrospective review was conducted 
of 119 consecutive patients (76 men; mean age 53.4 years) who 
underwent endovascular aortic aneurysm repair from December 
2008 to March 2010. This represents the 100% of whole EVAR/
TEVAR procedures performed by the institution in controlled period! 
In this population, 62 (52.1%) patients were treated with EVAR 
and 57 (47.9%) with TEVAR. Stentgrafts were inserted under the 
local anesthesia, using transfemoral percutaneous approach and 
“preclose” technique of puncture sites (14-26 F) closure. Patients 
were followed postoperatively with office visits and computed 
tomography at 1, 6 and 12 months and annually thereafter. 
Results: Technical success of percutaneous closure was achieved in 
98.3% of treated puncture sites of 119 patients. In three cases, the 
surgical closure of femoral puncture site was necessary. Two patients 
required additional surgical intervention (one because of scrotal and 
second for retroperitoneal bleeding) within 24 hours because of 
late bleeding complications. In controlled period, there was 100% 
freedom of open surgical conversion because of AAA and aneurysm-
related deaths, respectively. 
Conclusion: Given appropriate volume and skill sets percutaneous 
endovascular EVAR and TEVAR in local anesthesia can provide 
nowadays the lowest invasive method of managing aortic diseases 
with very rare perioperative morbidity and mortality. PEVAR seems 
to be the next paradigm shift in field of endovascular treatment of 
aortic diseases. 
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P-121
Endovascular treatment of ruptured isolated iliac artery 
aneurysm
L. Hechelhammer1, D. Mayer2, G. Puippe1, R. Pfiffner1, Z. Rancic2, M. 
Lachat2, T. Pfammatter3;
1Diagnostic and Interventional Radiology, University Hospital, 
Zürich, Switzerland, 2Vascular Surgery, University Hospital, 
Zürich, Switzerland, 3Institut für Diagnostische Radiologie, 
Universitätsspital, Zürich, Switzerland.

Purpose: To analyse the clinical and morphological outcomes 
of endovascular treated ruptured isolated iliac artery aneurysms 
(RIIAA).
Materials and Methods: Eleven patients with RIIAA (1 woman, 10 
men; mean age = 73, mean IIAA diameter = 69.1 mm) underwent 
endovascular aorto-iliac aneurysm repair between 04/01 and 
05/09. Devices inserted were as follows: nine tube grafts (Excluder 
n=7; Zenith n=2), three bifurcated stent grafts (Excluder) and one 
aortouniiliac stent graft (Zenith). Endovascular occlusion of the 
internal iliac artery or its branches was performed in all cases using 
coils or Amplatzer occluder plug (AGA Medical Corporation). Except 
for the adjunct post-implantation CT-scanning, the imaging follow-
up was the same as for non-ruptured aorto-iliac aneurysms at 3, 6 
and 12 months and annually thereafter. 
Results: Mean delay from admission to intervention was 78.5 
minutes. Mean intervention time was 150 minutes. The assisted 
primary technical success rate was 100%. Mean ICU stay was 4 days 
and mean hospital stay 14 days. Three patients with abdominal 
compartment were treated with open abdominal treatment. 30-day 
mortality was 18%. The mean follow-up period was 28 (2-69) months. 
There were no late deaths during the follow-up period. There was no 
need for surgical conversion. Aneurysm sac shrinkage (>5mm) was 
recorded in five patients and remained stable in four. Additional 
stent-graft insertion as the only secondary intervention for a type Ib 
leak was performed. Endoleak type II (primary and secondary) was 
found in 27% and secondary Ib in 9% of the patients. 
Conclusion: Emergency stent-grafting of RIIAA is feasible and safe 
with good mid-term outcome.

P-122
Cause of death after endovascular abdominal aortic aneurysm 
repair during a complete 10-year follow-up
A.G. Wibmer1, R. Nolz1, A.M. Prusa2, H. Teufelsbauer3, G. Kretschmer3, 
J. Lammer1, M. Schoder1;
1Department of Radiology/Division of Cardiovascular and 
Interventional Radiology, Medical University of Vienna, Vienna, 
Austria, 2Department of Surgery, Medical University of Vienna, 
Vienna, Austria, 3Department of Vascular Surgery, Medical 
University of Vienna, Vienna, Austria.

Purpose: To analyse the cause of death (COD) after EVAR during a 
ten-year follow-up and to figure out the probability to die from late 
rupture. 
Materials and Methods: A retrospective analysis was made of 130 
patients who underwent EVAR between 1995 and 1998. All survivors 
completed a follow-up of at least 10 years. Most patients received 
first-generation stentgrafts which were withdrawn from the market 
in the meantime (i.e. Vanguard®, Stentor® n=95/130, 73.1%). The 
remainder were treated with Excluder® or Talent® devices (n=35/130, 
26.9%). Time and COD were provided by the ‘Statistics Austria’, an 
independent and non-profit-making federal institution under public 
law.
Results: Median follow-up was 7.6 years, i.e. a follow-up of 
968.5 patient-years. Ten-year mortality rate was 81/130 (62.3%). 
Cardiovascular events were the most frequent COD with a 3.9 

incidence rate per 100 person-years. Cancer death and death due 
to other causes occurred in 2.1 and 1.8 cases per 100 person-
years, respectively. Lethal late aneurysm rupture happened in 6/130 
patients (4.6%), i.e. an annual incidence rate of 0.6 per 100 patient-
years, all of whom had received either Stentor® (n=3) or Vanguard® 
(n=3) devices. The probability to die from late aneurysm rupture 
was much lower than to die from other causes throughout ten years 
after EVAR.
Conclusion: Cardiovascular events are the most frequent reason of 
death after EVAR, followed by malignancy and other non-malignant 
diseases. The probability to die from secondary rupture is much 
lower than to die from other reasons, even in patients with first-
generation stentgrafts.

P-123
Graft rupture after endovascular or open abdominal aortic 
aneurysm repair: data from the EVAR trials (on behalf of the 
EVAR trial participants)
T.R. Wyss, L.C. Brown, J.T. Powell, R.M. Greenhalgh;
Imperial College, Charing Cross Hospital, Vascular Surgery Research 
Group, London, United Kingdom.

Withdrawn

P-124
CT-angiography in the EVAR planning: clinical impact of inner 
wall versus outer wall measurements in the sizing of aortic 
neck diameters
R. Iezzi1, C. Di Stasi1, R. Dattesi1, M. Nestola1, F. Snider2, L. Bonomo1;
1Department of Bioimaging and Radiological Sciences, “A. Gemelli” 
Hospital - Catholic University, Rome, Italy, 2Department of Vascular 
Surgery, “A. Gemelli” Hospital - Catholic University, Rome, Italy.

Purpose: To assess the impact in the endograft treatment of inner 
wall versus outer wall measurements.
Materials and Methods: CTA datasets acquired utilizing a 64-slice CT 
scanner (Light-Speed Volume CT, General Electric) on 40 consecutive 
pre-operative AAA patients were evaluated. The maximum aortic 
neck diameter was manually measured twice by two independent 
blinded readers perpendicular to the centreline axis at three clinically 
relevant levels within the aneurysm neck: a) 2 cm above the highest 
renal artery, b) at the level of renal arteries, c) 1 cm below the lowest 
renal artery. Measurements were obtained at both locations from 
intima-to-intima (inner wall) and from adventitia-to-adventitia (outer 
wall). On the basis of both inner and outer wall measurements, one 
vascular surgeon and one interventional radiologist selected the size 
of the potential stent-graft main body to implant; a current standard 
regime of 10% to 30% oversizing was used. 
Results: There was significant variability in aortic neck inner wall 
and outer wall measurements. Stent-graft main body diameter 
potentially selected to implant significantly changed in about 35.5% 
of patients on the basis of the measurements considered. 
Conclusion: Currently available FDA-approved stent-grafts are 
divided into two categories: stent-grafts that require inner wall 
aortic neck diameter measurements and stent-grafts that require 
outer wall aortic neck diameter measurements. Our results confirm 
that in order to avoid aggressive or inadequate stent-graft oversizing 
in the EVAR planning, the aortic neck diameter measurements 
should be device specific. 
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P-125
Neurological complications of thoracic endovascular aortic 
repair: early recognition can reverse paraplegia but stroke is 
fatal
R.E. Clough, B. Modarai, R. Bell, T. Carrell, H. Zayed, M. Waltham, P.R. 
Taylor;
Department of Vascular Surgery, Guy’s and St Thomas’ NHS 
Foundation Trust, London, United Kingdom.

Purpose: Stroke and paraplegia are devastating complications 
following endovascular repair of thoracic aortic pathology and 
may result in death and permanent disability. The method of 
anaesthesia may be important in the early recognition and reversal 
of neurological damage.
Materials and Methods: A prospective database of 293 consecutive 
patients undergoing endovascular treatment of thoracic aortic 
pathology was analysed retrospectively. The method of anaesthesia 
and neurological complications was recorded. 
Results: 23% of patients had general and 77% received loco-regional 
anaesthesia. There were four conversions from loco-regional to 
general anaesthesia. Sixteen patients (5.5%) developed paraplegia, 
one of whom died. Paraplegia was identified immediately with loco-
regional anaesthesia. A cerebrospinal fluid drain was immediately 
inserted to improve spinal cord perfusion. Inotropes were used 
to promote hypertension. Paraplegia was reversed in 11 and one 
patient required an additional internal iliac artery angioplasty to 
permanently reverse the deficit. The permanent paraplegia and 
death rate were 1.7%. General anaesthesia delayed the diagnosis 
thereby increasing the period of cord ischaemia. Sixteen (5.5%) 
had a stroke of which six were fatal and seven permanent. The 
permanent stroke and death rate were 4.4%. Intraoperative stroke 
was associated with unexplained severe systemic hypertension. 
Treatment was supportive. 
Conclusion: Loco-regional anaesthesia allows immediate recogni-
tion of paraplegia and facilitates expeditious and effective treatment. 
In this series stroke was the biggest cause of death, and the majority 
of survivors had permanent deficits. Techniques to remove, dissolve 
or prevent embolic material in the cerebral circulation may improve 
the outcome in these patients.

P-126
Endovascular treatment of thoracic aortic disease with SEAL 
thoracic stent-graft
J.H. Cho1, S.G. Kang1, W.S. Yang2, H.S. Lee2, M.K. Kim2, J.W. Chung3, J.H. 
Park4;
1Radiology, Seoul National University Bundang hospital, 
Seongnam-si, Gyeonggi-do, Korea, 2R&D, S&G Biomeditech, Inc., 
Seongnam-si, Gyeonggi-do, Korea, 3Radiology, Seoul National 
University Hospital, Seoul, Korea, 4Radiology, Seoul National 
University College of Medicine, Seoul, Korea.

Purpose: To evaluate the efficacy of endovascular treatment using 
SEAL thoracic stent-graft (S&G Biotech Inc., Seongnam, Korea) for the 
patients with thoracic aortic diseases. 
Materials and Methods: Between August 2007 and September 
2009, a total of 63 patients (44 males, 19 females, age 55.98±16.19) 
were treated with a SEAL thoracic stent graft in 52 Korean hospitals. 
The diameter of delivery system for SEAL was 15F. The diagnosis 
of thoracic aortic diseases were Type B aortic dissection in 30, 
thoracic aortic aneurysm in 23, traumatic pseudoaneurysm in 7, PAU 
(penetrating atherosclerotic ulcer) in 2 and mycotic aneurysm in 1. 
Technical success rate, clinical success rate, complications, and early 
mortality were analyzed. 
Results: Technical success rate was 100% (63/63). Clinical success rate 
was 88.9% (56/63). The causes of clinical failure were Type I endoleak 

in 4, new intimal tear in 2, Mycotic aneurysm expand even after 
stent-graft placement in 1. Follow-up analysis (706±181.23 days) was 
based on clinical and imaging findings including all adverse events. 
Mortality during follow-up was 3.17% (2 in 7 clinically failed patients). 
The causes of death in these two patients were aortic rupture by 
Type I endoleak after stent-graft placement and retrograde type A 
aortic dissection rupture. 
Conclusion: Endovascular treatment for thoracic aortic disease 
with the SEAL thoracic stent-graft is associated with high technical 
success, low early morbidity and mortality rates. Further investigation 
may be needed to evaluate the efficacy and safety in longer follow-
up period. 

P-127
Endovascular treatment of abdominal aortic disease with SEAL 
bifurcated stent-graft
J.H. Cho1, S.G. Kang1, W.S. Yang2, H.S. Lee2, M.K. Kim2, J.W. Chung3, J.H. 
Park4;
1Radiology, Seoul National University Bundang hospital, 
Seongnam-si, Gyeonggi-do, Korea, 2R&D, S&G Biomeditech, Inc., 
Seongnam-si, Gyeonggi-do, Korea, 3Radiology, Seoul National 
University Hospital, Seoul, Korea, 4Radiology, Seoul National 
University College of Medicine, Seoul, Korea.

Purpose: To evaluate the efficacy of endovascular treatment using 
SEAL bifurcated stent graft (S&G Biotech Inc., Seongnam, Korea) for 
the patients with abdominal aortic aneurysm. 
Materials and Methods: Between August 2007 and December 2009, 
a total of 134 patients (112 males, 22 females, age 69.53±9.17) were 
treated with a SEAL bifurcated stent graft in 55 Korean hospitals. The 
diameter of the delivery system for SEAL was 15F. The diagnoses of 
diseases were abdominal aortic aneurysm in 132, mycotic aneurysm 
in 2. Technical success rate, clinical success rate, complications, and 
early mortality were analyzed. 
Results: Technical success rate was 100% (134/134). Clinical success 
rate was 84.3% (113/134). The causes of clinical failure were type I 
endoleak in 10, side branch occlusion in 8, stent kink in 2, and type 
3 endoleak in 1. Follow-up analysis (299±225.53 days) was based on 
clinical and imaging findings including all adverse events. Mortality 
during follow-up was 1.49% (2 in 21 clinically failed patients). The 
causes of death in these two patients were aortic rupture by Type I 
endoleak after Stent-Graft placement. 
Conclusion: Endovascular treatment for abdominal aortic aneurysm 
with the SEAL bifurcated stent-graft is associated with high technical 
success, low early morbidity and mortality rates. Further investigation 
may be needed to evaluate the efficacy and safety in longer follow-
up period. 

P-128
Primary aortouni-iliac uncovered self-expandable nitinol 
stents for total aortoiliac occlusion in a patient with left limb 
major amputation
M. Rabellino, T. Zander, S. Baldi, M. Maynar;
Department of Diagnostics and Endoluminal/Endovascular Therapy, 
Hospiten Rambla, Santa Cruz de Tenerife, Spain.

Primary aortouni-iliac self-expandable uncovered nitinol stents to 
recanalize a totally occluded infrarenal aorta and right iliac axis in a 
patient with left limb amputation. 

236



Valencia 2010
3EPOS

Cardiovascular and Interventional Radiological Society of Europe

P-129
Interdisciplinary surgical and endovascular treatment of an 
aberrant right subclavian artery aneurysm
G. Edelhauser1, M. Popovic1, D. Berzaczy2, M.B. Schernthaner2, M. 
Schoder1, J. Lammer1, M.A. Funovics2;
1Cardiovascular and Interventional Radiology, Medical University 
of Vienna, Vienna, Austria, 2Department of Radiology, Medical 
University of Vienna, Vienna, Austria.

We report successful surgical and endovascular hybrid treatment of 
an 81-year-old female patient with an 11 x 10 x 8 cm large aberrant 
right subclavian artery aneurysm. 

P-130
Synchronous popliteal and AAA endovascular repair (PEVAR + 
AAA-EVAR) in an 85-year-old male
A. Chaudhuri1, V. Vohra2;
1Vascular Surgery, Bedford Hospital NHS Trust, Bedford, United 
Kingdom, 2Radiology, Bedford Hospital NHS Trust, Bedford, United 
Kingdom.

An 85-year-old man presented with a symptomatic 11 cm AAA and  
left pedal digital infarcts from a 7 cm popliteal supragenicular aneu- 
rysm. A Zenith stent-graft successfully excluded the AAA; the 
popliteal artery was successfully excluded by two 12x100 mm 
Viabahn stent-grafts. 

P-131
Secondary aortic dissection after endovascular stentgraft 
implantation for thoraco-abdominal IMH: endoprosthesis 
extension with scarce distal landing
R.H. Portugaller1, O.C. Doerfler1, P. Schedlbauer1, H. Deutschmann1, P. 
Oberwalder2, M. Aschauer1;
1Dept. of Vascular and Interventional Radiology, Graz Medical 
University, Graz, Austria, 2Cardiac Surgery, Medical University Graz, 
Univ. Clinic of Surgery, Graz, Austria.

After TEVAR of a symptomatic thoraco-abdominal IMH, a 51-year-old 
woman developed a circumscribed dissection close to the coeliac 
trunc. Two further stentgrafts were successfully implanted coaxially 
with the distal landing zone scarce at the celiac trunc. The patient 
recovered completely.

P-132
Endovascular management of a mycotic abdominal aorta 
aneurysm: stent-graft deployment combined with femoro-
femoral bypass
P.A. Santos1, M.R. Casal2, C.R. Neches2, L.V. Dominguez2, E.B. Seoane2, 
S.P. Cea2, A. Fabbricatore2;
1Radiology, HGSA, Porto, Portugal, 2Radiologia Intervencionista, 
Complexo Hospitalario Universitario de Vigo, Vigo, Spain.

A 67-year-old woman presented with severe back pain and fever. CE 
CT showed lobulated aneurysm in distal abdominal aorta. Covered 
right aorto-uni-iliac stent-graft was used for exclusion of aneurysm 
neck, combined with femoro-femoral bypass and occlusion of 
contralateral common ilac artery. 

P-133
Endoleak II following TEVAR and carotid-carotid crossover 
bypass and carotid-subclavian bypass: effective endoleak 
occlusion using Amplatzer vascular plug II
J.E. Armijo1, R.A. De La Cruz1, E. Puras2, L. De Benito2, M. Gutierrez2, T. 
Hernandez Cabrero3, R. Garcia1;
1Radiology, Hospital Universitario Fundacion Alcorcon, Alcorcon, 
Spain, 2Vascular Surgery, Hospital Universitario Fundacion Alcorcon, 
Alcorcon, Spain, 3Radiology, Hospital La Paz, Madrid, Spain.

A 70-year-old male with thoracic arch aneurysm including left 
carotid and subclavian arteries treated with carotid-carotid and 
carotid-subclavia bypass, and endograft occluding left carotid and 
subclavian arteries. Endoleak II arising from left subclavian artery is 
treated with Amplatzer vascular plug II. 

P-134
Multiple aortic mycotic aneurysms treated by stent grafting
P. Scott1, D.F. Ettles2, I. Chetter2;
1Radiolgy, Hull & East Yorkshire Hospitals, NHS Trust, Hull, United 
Kingdom, 2Radiology, Hull Royal Infirmary, Hull, United Kingdom.

We present the successful treatment of two simultaneous (thoracic 
and abdominal) aortic mycotic aneurysms via endografting in 
a 79-year-old man. Following sustained adjuvant paraenteral 
antibiotic treatment and endografting, the patient remains well with 
18 months follow-up. 

P-135
Transarterial microcoil embolization of type Ia endoleak after 
EVAR using a balloon remodeling technique
R. Loffroy1, D. Krause2;
1Russell H. Morgan Department of Radiology and Radiological 
Science, Division of Vascular and Interventional Radiology, The 
Johns Hopkins Hospital, Baltimore, MD, United States of America, 
2Department of Vascular and Interventional Radiology, University of 
Dijon School of Medicine, Bocage Teaching Hospital, Dijon, France.

We report an exceptional case of type Ia endoleak after EVAR 
successfully treated by superselective transarterial coil embolization 
using a balloon-assisted remodeling technique, initially developed 
for the treatment of wide-necked intracranial aneurysms. This 
conservative therapeutic option is suggested whenever possible. 

P-136
Endovascular repair of a juxtarenal thoraco-abdominal aortic 
aneurysm with a quadruple-branched stentgraft
M. Popovic1, G. Edelhauser1, M. Schoder1, M. Czerny2, M. Grimm2, J. 
Lammer1, M.A. Funovics1;
1Department of Cardiovascular and Interventional Radiology, 
Medical University of Vienna, Vienna, Austria, 2Dept. of Surgery, 
Division of Cardiothoracic Surgery, Medical University of Vienna, 
Vienna, Austria.

After surgical preparation of both inguinal segments, a custom-
made quadruple-branched stentgraft was implanted excluding the 
aneurysm. Three stents, 1 stent, 4 stents and 3 stents were implanted 
into the celiac trunk, superior mesenteric, left and right renal arteries, 
respectively. 
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P-137
Life-threatening aortoesophageal fistula bleeding due to 
mycotic aneurysm of descending thoracic aorta: well treated 
by aortic stent-graft placement
S.H. Kim, G.M. Choi, B.S. Kim, J.K. Park, S.Y. Jeong;
Radiology, Jeju National University Hospital, Jeju, Korea.

We report a case of life-threatening aortoesophageal fistula bleeding 
associated with mycotic aneurysm of descending thoracic aorta, 
which was recovered dramatically after endovascular aortic stent-
graft placement. Endovascular repair greatly contributed to treat the 
patient with high surgical risk. 

P-138
Aortocava fistula as first manifestation of an iliac aneurysm
J. Urbano1, A. Alonso1, A. Del Rio2;
1Interventional Radiology, Fundación Jiménez Díaz, Madrid, Spain, 
2Vascular Surgery, Fundación Jiménez Díaz, Madrid, Spain.

An 82-year-old patient complaining of legs weakness and mild 
dyspnea. MDCT found a 7.5 cm right iliac artery aneurysm which 
was fistulated to iliac vein. After hipogastric artery embolization, 
the aneurysm and fistula were sealed with a bifurcated Endurant® 
stent-graft. 

P-139
Endovascular repair of ruptured aortic aneurysm with aorto-
cava fistula
R.B. Soares, A.A. Pereira, A.H. Pereira, S.M. Boustany, F.D.S. Canani, 
M.F. Rossi;
Vascular Surgery, Hospital de Clínicas de Porto Alegre, Porto Alegre, 
Brazil.

A 65 year-old male presenting with congestive heart failure and 
acute renal failure. History of abdominal aortic aneurysm (AAA). 
TC revealed an AAA with early contrast of cava vein. Ruptured AAA 
with aorto-cava fistula was repaired successfully with endovascular 
technique. 

P-140
Endovascular treatment of aorto-caval fistula
A.J. Sebastian, S. Choksy;
Radiology, Colchester Hospital University NHS Foundation Trust, 
Colchester, United Kingdom.

We discuss the endovascular management of an 87 year old patient 
who presented with a ruptured abdominal aortic aneurysm, compli-
cated by an aorto-caval fistula, under local anaesthesia. 

P-141
Management of inflammatory abdominal aortic aneurysm and 
aorto-enteric fistula
A.J. Sebastian1, C.M. Backhouse2, S. Choksy2;
1Radiology, Colchester Hospital University NHS Foundation 
Trust, Colchester, United Kingdom, 2Surgery, Colchester Hospital 
University NHS Foundation Trust, Colchester, United Kingdom.

We discuss the management of a 67 year old patient who presented 
with an expanding inflammatory abdominal aortic aneurysm, 
which was treated with a bifurcated stent graft, and subsequently 
developed a fistula between the duodenum and aortic aneurysm 
sac. 

P-142
Hybrid endovascular repair of thoracic aortic dissection 
(Stanford B) with aneurysmatic degeneration and rupture
R.B. Soares, A.A. Pereira, A.H. Pererira, S.M. Boustany, F.D.S. Canani, 
M.F. Rossi;
Vascular Surgery, Hospital de Clínicas de Porto Alegre, Porto Alegre, 
Brazil.

Hybrid repair aims to decrease the morbidity and mortality associated 
with the treatment of aortic dissections. Two cases of thoracic aortic 
dissection (Stanford B) with aneurysmatic degeneration and rupture 
treated with hybrid endovascular repair with debranching to the 
visceral arteries. 

P-143
Embolization of a type-Ia endoleak following chimney-graft 
repair
A. Papapetrou1, E. Brountzos2, E.D. Avgerinos1, N. Ptohis2, T. 
Giannakopoulos1, A. Maratsos2, C.D. Liapis1;
1Department of Vascular Surgery, Attikon Hospital, School of 
Medicine, University of Athens, Athens, Greece, 22nd Dept of 
Radiology, University of Athens, Athens, Greece.

CT angiography of a patient treated with a chimney-graft, revealed 
a type-Ia endoleak. Following DSA, a micro-catheter was advanced 
directly into the aneurysmal sac. Multiple coil-embolization and bio-
glue injections followed resulting in successful endoleak treatment. 

P-144
Epitheloid angiosarcoma of the aorta in a patient with open 
graft surgery following endoleak after endoprosthesis for 
infrarenal AAA
J.M. Schmehl1, M. Heuschmid1, S. Heller1, D. Bail2, C.D. Claussen1, K. 
Brechtel1;
1Department of Diagnostic and Interventional Radiology, University 
Hospital Tübingen, Tübingen, Germany, 2Department of Thoracic 
and Cardiovascular Surgery, University Hospital of Tübingen, 
Tübingen, Germany.

This case report describes the rare condition of an epitheloid 
angiosarcoma affecting the lumbar spine in a patient who received 
open graft surgery after type II endoleak of an endoprosthesis for 
treatment of infrarenal AAA. 

P-145
To report the management of the infected aneurysmal sac 
via percutaneous drainage as a result of aortoesophageal 
fistula which was also the reason of the contained rupture of 
descending thoracal aneurysm
F. Numan1, H. Arbatli2, F. Gulsen1, M. Cantasdemir1;
1Department of Interventional Radiology, Istanbul University 
Cerrahpasa Medical School, Istanbul, Turkey, 2Cardiovascular 
Surgery, Memorial Hospital, Istanbul, Turkey.

Two months after TEVAR, the patient was admitted to hospital 
because of constitutional symptoms. An infected aneurysm sac was 
determined by CT and aortoesophageal fistula at esophagoscopy. 
CT-guided percutaneous catheter drainage in prone position was 
performed under general anesthesia. 
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P-146
Ruptured thoracoabdominal aneurysm partially treated with 
hybrid procedure
E. Juliá Mollá1, A. Martinez Monsalve2, J.D. Molina Nuevo1, A. 
Masegosa Medina2, M.T. Capilla Montes2, M.J. Pedrosa Jimenez1, M.G. 
López Martín1;
1Radiología, Complejo Hospitalario y Universitario de Albacete, 
Albacete, Spain, 2Angiología y Cirugía Vascular, Complejo 
Hospitalario y Universitario de Albacete., Albacete, Spain.

A 60-year-old man with an aortic thoracoabdominal aneurysm treated 
by infrarenal EVAR. Patient presents with ruptured thoracic aortic 
aneurysm, compromising visceral trunks. Treatment: overlapped 
of endoprotesis of thoracic and abdominal aorta and surgical 
revascularization of superior mesenteric and right renal arteries. 

P-147
Endovascular treatment of a “pseudo-coarctation” post TEVAR
E.A. Mendaro, S. Shinzato;
Hemodinamia, Navy Hospital, Buenos Aires, Argentina.

A 38-year-old lady with a pseudoaneurysm secondary to thoracic 
aorta surgery. She was treated with TEVAR and developed a pseudo-
coarctation due to incomplete graft deploy. We used a large balloon 
expandable stent with complete resolution of the stenosis. 

P-148
Placement of coils in the aneurysm sac to minimize endoleak 
recurrences
B. Pellicer1, J.J. Martinez1, E. Lonjedo2, C. Barber1, A. Magan1, A. Ruiz2;
1Radiology, Hospital Doctor Peset, Valencia, Spain, 2Sección de 
Radiología Vascular e Intervencionista, Servicio de Radiología, 
Hospital Universitario Dr. Peset, Valencia, Spain.

Ultrasound-guided percutaneous injection of thrombin in the 
aneurysm sac has been used successfully to treat aortic endoleaks. 
We propound the placement of coils in the aneurysm sac associated 
with thrombine as a new method to minimize recurrences of 
endoleaks. 

P-149
Treatment of type II endoleak after EVAR: using a double 
percutaneous transabdominal approach
A. Alonso-Burgos, J. Urbano, J. Cabrera, A. Palomera;
Interventional Radiology, Fundación Jiménez Díaz, Madrid, Spain.

A 92-year-old male patient. EVAR performed for aorta/iliac 
aneurysm. Type II endoleak and diameter augmentation observed 
in follow-up. No transarterial approach was possible for IMA, 
lumbar or hypogastric arteries. Transabdominal approach was used. 
Embolization performed using Onyx® with satisfactory results. 

P-150
Endovascular stent-graft repair of primary aortocaval fistula
A. Alonso-Burgos, J. Urbano, A. Palomera, M. Cabrera;
Interventional Radiology, Fundación Jiménez Díaz, Madrid, Spain.

A 82 year-old male patient. Admitted in ER with ataxia and lower limb 
weakness. Abdominal aneurysm in abdominal X-ray. CT revealed mas-
sive aortocaval fistula related to aortoiliac aneurysm. Endovascular 
repair performed. After 10 days, patient died of multiorgan failure. 

P-151
Hybrid endovascular repair of arch and descending aortic 
aneurysm
R.B. Soares, A.A. Pereira, A.H. Pereira, L.F.M. Costa, G.G. de Souza, M.F. 
Rossi;
Vascular Surgery, Hospital de Clínicas de Porto Alegre, Porto Alegre, 
Brazil.

Hybrid repair of arch and descending aortic aneurysm with deb-
ranching to the supra-aortic vessel with Dacron prosthesis from the 
ascending aorta (with lateral aorta clamping) and antegrade implan-
tation of endoprosthesis. Previous open repair of abdominal aortic 
aneurysm with dacron 14x7 mm. 

Experimental work in IR 

P-152
Fenestration of aortic stentgrafts - in vitro tests using various 
approaches
P. Saari, H. Manninen;
Radiology, Kuopio Univ. Hospital, Kuopio, Finland.

Purpose: The purpose of this experimental study was to clarify 
response of various fabrics on sequential dilatation with a standard 
PTA balloon or cutting balloon. Another aim was to monitor sealing 
of the fenestrations by placement of a side branch stent graft. 
Materials and Methods: Commercially available stent grafts from 
three manufacturers were tested: Zenith, Gore TAG, Valiant, Talent 
and Endurant. A small hole was created and sequentially dilated with 
2.5 -10 mm balloons. At the second test, the hole was first dilated 
with a 5 mm cutting balloon. Residual stenosis was measured and 
holes estimated visually. At the third test, a side branch stent graft 
was installed into fenestration and sealing was assessed visually. 
Results: Fenestrations created into Talent and Valiant grafts enlarged 
most easily (4 mm balloon). Gore TAG and Endurant required 7 
mm balloon and 12 atm pressure until the fenestrations opened. 
The fabric of Zenith-graft was most resilient and resisted all our 
attempts to fully dilate the hole. Visually, the hole created in GORE 
TAG was very clean cut. In other fabrics, dilatation resulted fraying 
on the edges. All fabrics responded easily to dilatation with cutting 
balloon and no more than 10 atm was needed. Tight sealing of the 
fenestration was achieved with side branch stent graft if metallic 
stent struts did not obscure the fenestration. 
Conclusion: Various graft materials respond variably to balloon dila-
tation. Sequential balloon dilatation with the help of cutting balloon 
facilitates creation of fenestration in graft material. Fenestration can 
be successfully sealed using a side branch stentgraft. 

P-153
Antegrade in situ fenestration of aortic stentgraft with 
Outback re-entry catheter: in vivo experiment
P. Saari, H. Manninen;
Radiology, Kuopio Univ. Hospital, Kuopio, Finland.

Purpose: The purpose of this experiment was to determine the 
feasibility of in situ fenestration of aortic stentgraft with the Outback® 
device. 
Materials and Methods: Three domestic pigs (50-60 kg each) were 
anaesthetized and 16 mm iliac extension stentgrafts (Endurant® in 
pig no 1 and Talent® in pigs no 2 and 3) were deployed in abdominal 
aorta covering renal artery orifices. Before deployment of the 
stentgraft 0.014’’ guidewires were positioned in renal arteries to 
serve as a marker. 9F Bard® Channel Steerable Sheath was used as 
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a guiding catheter. With the Outback® device a hole was punctured 
in the fabric and a 0.014’’ guidewire was placed into the renal artery 
through the needle. The device was replaced by coronary PTA 
balloon and the hole was sequentially dilated to 5 mm. Fenestration 
was sealed with a 6 mm renal stent. 
Results: In two experiments we succeeded to create fenestrations in 
renal arteries. The fabric of Endurant proved to be very resilient and 
there remained significant residual stenosis after dilatation with PTA 
balloon. Talent graft responded more favourably and dilatation and 
sealing of the fenestration was successful. Third experiment had to 
be discontinued due to technical failure of the Outback device. 
Conclusion: In situ fenestration with Outback device and steerable 
sheath seems technically feasible, but there are differences between 
various fabrics on balloon dilatation necessitating further refinements 
for the technique. 

P-154
Evaluation of anti-tumor effect of miriplatin hydrate-lipiodol 
suspension
N. Nitta1, S. Watanabe1, A.N. Seko1, A. Sonoda1, K. Tsuchiya1, S. Ota1, 
H. Otani1, T. Tanaka1, S. Kanasaki1, M. Takahashi1, K. Murata1, T. 
Sakamoto2;
1Radiology, Shiga University of Medical Science, Otsu, Japan, 
2Radiology, Kohka Hospital, Otsu, Japan.

Purpose: Miriplatin hydrate (miriplatin), which is a fat-soluble plati-
num complex, has suspending capability in lipiodol. In this study, we 
studied anti-tumor effect of a miriplatin-lipiodol suspension.
Materials and Methods: 1. Cytotoxicity examinations for three 
drugs (miriplatin suspended in lipiodol: ML, a soluble derivative of 
miriplatin: M and cisplatin: C). Two cell lines (HeLa and VX2) were 
used. Cells were seeded to 96-well plates at 5×103 cell/well and 
10 μl of three drugs (1000 μg/ml) were added to appropriate wells. 
Viable cells were counted at 48 hours of culture using WST-8. 2. 
Eleven rabbits (2.5–3 kg) were used. These animals were randomly 
assigned to 3 groups at 2 weeks of VX2 tumor transplantation to the 
liver. Group 1: 4 animals with ML; Group 2: 3 animals with cisplatin-
lipiodol suspension (CL); and Group 3: 4 animals with saline (S). 3. 
Group 1, 2 mg/kg (M) and 0.1 ml/kg (lipiodol): ML; Group 2, 1.67 mg/
kg (C) and 0.083 ml/kg (lipiodol): CL; and Group 3, 3 ml saline. In all 
the groups, tumor growth rates were measured on MRI taken before 
and 1 week of treatment. Significant differences were examined for 
cytotoxicity using Student’s t-test and for tumor growth rates using 
Turkey HSD test. 
Results: 1. Miriplatin showed no cytotoxicity to VX2, whereas C as 
well as M did. However, miriplatin was found to be toxic to HeLa. C 
was proved significantly more toxic to both VX2 and HeLa than other 
2 drugs (p<0.05). 2. The tumor growth rates were as follows: Group 1, 
204±28%: Group 2, 180±22%: and Group 3, 412±84%. There was no 
significant difference between Groups 1 and 2 (p=0.84), while there 
were significant differences between Groups 1 and 3 (p<0.05) or 
between Groups 2 and 3 (p<0.05). 
Conclusion: The anti-tumor effect of ML was confirmed. We found 
no significant difference in anti-tumor effect at 1 week between ML 
and CL. 

P-155
Is embolization of pancreas safe? An experimental study 
on pancreas changes induced by selective transarterial 
embolization with n-butyl cyanoacrylate
T. Okada1, M. Yamaguchi2, K. Izaki3, K. Uotani3, T. Takahashi4, K. 
Sugimoto2, K. Sugimura3;
1Department of Radiology, Kobe University Graduate School of 
Medicine, Kobe, Japan, 2Endovascular Therapy, Kobe University, 
Kobe, Japan, 3Radiology, Kobe University Hospital, Kobe, Japan, 
4Pathology, Kobe Red Cross Hospital, Kobe, Japan.

Purpose: Several studies reported transarterial embolization (TAE) 
with N-butyl cyanoacrylate (NBCA) is a highly effective and safe 
treatment for acute arterial hemorrhage, especially when it is 
impossible to advance the microcatheter to the bleeding site and 
when the patient has a coagulopathy. Acute arterial hemorrhage 
from the pancreaticoduodenal artery induced mainly by pancreatitis 
or the post-operative trauma can often develop into such situations, 
and TAE with NBCA is frequently performed. However, there have 
been few discussions focused on ischemic and inflammatory changes 
of the pancreas after TAE. We performed experimental study on 
swine to evaluate the safety and histological changes after selective 
TAE with NBCA of pancreas.
Materials and Methods: In six swine, selective embolization of 
dorsal pancreatic artery was performed. There were three mixtures 
of NBCA and lipiodol, each kind per two pigs: 1:2, 1:4 and 1:9. 
Contrast-enhanced computed tomography (CT) was performed after 
embolization. All swine were sacrificed ten days after embolization 
and the histologic evaluation was performed. 
Results: In all specimens, necrobiosis and fibrosis were noted in the 
embolized segments. The areas of specimen’s embolized segments 
were equal to poor enhanced area of contrast-enhanced CT after 
TAE. Inflammatory reactions were rarely noted in the embolized 
segments and nearby. Therefore, these histologic changes were 
ischemic necrosis and not liquefaction necrosis induced by acute 
pancreatitis. 
Conclusion: Selective embolization of pancreatic artery with NBCA 
induced localized ischemic necrosis and not pancreatitis. Selective 
TAE with NBCA is tolerable for pancreas in swine models.

P-156
Cisplatin pharmacokinetics in normal swine treated with trans-
arterial chemo-embolization (TACE)
P. Chabrot1, P. Guibert2, L. Cassagnes1, F. Bouculat2, A. Léger-Enreille3, 
D. Pezet4, A. Abergel2, L. Boyer1;
1Radiologie B, CHU Clermont Ferrand, Clermont Ferrand, France, 
2Hepatology, CHU Clermont-Ferrand, Clermont Ferrand, France, 
3Biology, Centre Jean Perrin, Clermont Ferrand, France, 4Gastro-
intestinal Surgery, CHU Clermont Ferrand, Clermont Ferrand, 
France.

Purpose: To confirm that hepatic arterial injection permits obtaining 
greater hepatic concentrations than venous systemic injection of 
cisplatin and to study the effect of embolization on hepatic drug 
concentration. 
Materials and Methods: We analyzed plasmatic and hepatic drug 
concentration in 4 groups of 6 minipigs with regard to the modality 
of administration of cisplatin (1 mg/kg): venous systemic injection 
(group A); hepatic arterial injection (group B); TACE with partial 
gelfoam embolization (group C); TACE with complete gelfoam 
embolization (group D). Means were compared by ANOVA. The 
pharmacokinetic was compared by area under the curve (AUC) 
(MedCalc). 
Results: Tissue elimination kinetics was slow with residual 
concentrations at 24 hours representing 45, 47, 60, and 63% of the 
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maximal concentrations (Cmax) for groups A, B, C, and D, respectively. 
Cmax was lower in group D than in group B (p= 0.038). AUC of 
hepatic concentrations was not statistically different between the 4 
groups. For all groups, there was a rapid and bi exponential decline 
in free platinum concentration. Plasmatic cisplatin was undetectable 
at 24 hours. The terminal half-life for elimination was measured at 
50 minutes. Systemic exposure to cisplatin (AUC) for groups C and D 
swine was lower than for group A (p=0.014). 
Conclusion: This study shows that: 1) Systemic exposure to cisplatin 
was lower with TACE, but not with trans-arterial chemotherapy (TAC), 
than with systemic venous infusion. 2) Hepatic tissue concentrations 
of cisplatin were not higher with TACE or TAC than with systemic 
venous infusion. 

P-157
In vivo assessment of covered stent with electrospun 
nanofibrous cover
T. Tokuda, N. Tanigawa, S. Kariya, S. Sawada;
Radiology, Kansai Medical University, Hirakata, Japan.

Purpose: Non-woven nanofibrous cover is reported to be a good 
scaffold to grow vascular cells such as endothelial cells and smooth 
muscle cells by an in vitro study. The purpose of this study is to assess 
the cell proliferation on nanofiber covered stent graft indwelled in 
descending artery of swine pathologically. 
Materials and Methods: We composed polyethylene terephthalate 
nanofiber nonwoven fabric by using electrospun method. By using 
the fabric, we produced covered stent grafts covered only with 
nanofiber fabric (NF), with nanofiber fabric on non-permeable film 
(NFOF), and only with non-permeable film (NPF). We indwelled these 
3 types of stent grafts in descending artery of pigs. Specimen were 
harvested after 3 days, 2 weeks, 1 month, 2 months and 3 months, 
and assessed pathologically by hematoxylin-eosin stain and vWF 
immunostaining. 
Results: No cell proliferation is observed until 3 months on the 
NPF. On hematoxylin-eosin stain, specimen harvested after 3 days 
showed formation of edema and acute inflammatory change in 
the nanofibrous cover. Specimen after 2 weeks and later showed 
that macrophages and foreign-body giant cells came in existence. 
Specimen after 1 month and later showed that nanofibers became 
thin and massed together. Both NF and NFOF increased in thickness 
gradually from 3 days to 3 months, and this ratio is larger on 
NF than on NFOF, and at peripheral region than central region. 
vWF immunostaining positive cells are recognized about 50% of 
measured length in specimen harvested after 3 months. 
Conclusion: Good cell proliferation was observed on covered stent 
graft with nanofibrous scaffold. Inflammatory cells’ infiltration and 
ingest foreign particle were seen in non-woven nanofibrous cover, 
and those may be causes of good cell proliferation on nanofibrous 
scaffold. 

P-158
Expansive properties of NCBA/Lipiodol mixture in 
coagulopathic blood
K. Myojin, J. Koizumi, R. Wray, T. Hashimoto, T. Yamashita, C. Itoh, S. 
Kawada, Y. Imai;
Diagnostic Radiology, Tokai University, Isehara City, Japan.

Purpose: NBCA is a commonly used, permanent and fast acting 
embolic agent. In contrast to other embolic agents such as coils 
and gelfoam, NBCA does not require a coagulation reaction in 
order to embolize a target. This study investigates the expansive 
properties of N-butyl cyanoacrylate (NBCA) and how this is affected 
by coagulopathy. 
Materials and Methods: 10 solutions of 0.5 cc of histoacryl blue 

(NBCA) were prepared with increasing amounts of lipiodol from 
ratios of 1:1 to 1:10. A standard volume of 1 cc of each of these NCBA/
lipiodol mixtures was injected into 3 cc of blood. The volume of the 
formed clot was measured. This method was completed in both 
coagulopathic blood of a known cirrhotic and control blood of a 
healthy volunteer. 
Results: The volumes recorded for the coagulopathic blood injected 
with NCBA/lipiodol mixture for the ratios of 1:1 to 1:10 were 2.0, 2.2, 
2.3, 1.9, 2.0, 1.1, 1.3, 1.3, 1.2, 1.0, respectively. The volumes recorded 
for the control blood injected with NCBA/lipiodol mixture for the 
ratios of 1:1 to 1:10 were 2.3, 2.3, 2.0, 1.5, 2.0, 1.5, 2.0, 1.6, 0.6, 1.0, 
respectively. This increase in volume was found to be statistically 
significant for both bloods. The difference in the volume of the clots 
recorded for the coagulopathic blood as compared to the control 
blood was not statistically significant. 
Conclusion: NBCA expands in blood to a significantly greater 
volume than that injected independent of the clotting process. This 
attribute of NBCA makes it a desirable embolic agent in cases where 
patients have coagulopathy. 

P-159
Comparative study of epirubicin-iodized oil suspension and 
emulsion in rabbit VX2 liver tumor by transcatheter arterial 
chemoembolization
T. Ueda, S. Murata, H. Tajima, T. Mine, S. Onozawa, K. Nakazawa, A. 
Shibukawa, S. Kumita;
Radiology, Nippon Medical School, Tokyo, Japan.

Purpose: To evaluate antitumor effects of transcatheter arterial 
chemoembolization (TACE) with the use of epirubicin-iodized oil 
suspension and emulsion in a rabbit model.
Materials and Methods: Ten rabbits with VX2 liver tumor were used 
and divided into two groups. TACE was performed with epirubicin 
suspension (0.5 mg/kg epirubicin and 0.1 ml/kg iodized oil, n=5) or 
emulsion (0.5 mg/kg epirubicin with 0.1 ml/kg saline solution and 
0.1 ml/kg iodized oil, n=5). Seven days after TACE, all rabbits were 
sacrificed and the growth ration and viable proportion of the tumor 
calculated on the basis of findings at enhanced ultrasonography and 
histopathological examination. The sustained action of two groups 
was evaluated by the change of plasma epirubicin concentration. 
Differences between the two groups were statistically assessed with 
the Mann-Whitney U test. 
Results: Growth rations and viable proportions of the tumors were 
significantly lower (P<0.05) in the suspension group (-7.3% ± 11.3 
[mean ± SD] and 28.0% ± 10.4, respectively) than in the emulsion 
group (21.4% ± 12.6 and 49.6% ± 10.5, respectively). At 1 hour 
after administration, the plasma epirubicin concentrations were 
significantly higher (P<0.05) in the suspension group than in the 
emulsion group. 
Conclusion: The use of epirubicin-iodized oil suspension is superior 
to that of emulsion in terms of antitumor effects for rabbit VX2 liver 
tumor.

P-160
Vascular regeneration by pinpoint delivery of growth factor 
using a micro-catheter reservoir system in a rabbit hind-limb 
ischemia model
A. N. Seko, N. Nitta, A. Sonoda, K. Tsuchiya, A. Yamamoto, S. 
Watanabe, K. Murata;
Radiology, Shiga University of Medical Science, Otsu, Japan.

Purpose: A drug delivery system using gelatin-microspheres (GMSs) 
facilitates the controlled release of drugs. Controlled release of 
growth factors during treatment period is important for vascular 
regeneration. The purpose of this study was to examine the 
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advantages of repeated low-dose drug delivery (RL) using a reservoir 
system compared with single high-dose growth factor delivery (SH). 
The effects using different size catheters were also compared. 
Materials and Methods: All experiments were approved by our 
Animal Care and Use Committee and carried out according to our 
institution’s Guidelines for Animal Experimentation. Forty rabbits 
were employed to construct an ischemic hind-limb model by 
resection of the left femoral artery. For the vascular regeneration 
method, basic fibroblast growth factor (bFGF) was impregnated 
into GMSs and a reservoir system was implanted in the left femoral 
artery. A side hole was set at the internal iliac artery for pinpoint 
drug delivery. GMSs impregnated with bFGF were then infused via 
the reservoir system. The rabbits were divided into four groups 
according to different delivery methods and catheter size: Group 
1: RL-1 (via 2Fr catheter), Group 2: RL-2 (4Fr), Group 3: SH and Group 
4: saline (control). Therapeutic effects were evaluated by analysis of 
thigh temperature, blood pressure and immunohistology (CD31). 
Results: There was no significant difference between the two 
delivery methods and catheter size in thigh temperature, blood 
pressure. In pathological analysis, Group 1 (RL-1) showed significant 
differences in the number of vessels compared with other groups. 
Conclusion: Efficacy of repeated drug delivery for neovascularization 
via the reservoir method with a small diameter catheter was 
investigated. In pathological analysis, there was a significantly better 
treatment effect by Group 1 (RL-1). 

P-161
Feasibility of using Thiel cadaver model for MRgFUS
A. Volovick1, R. Eisma2, G. Nabi3, A. Melzer1;
1IMSaT, University of Dundee, Dundee, United Kingdom, 2Centre for 
Anatomy and Human Identification, University of Dundee, Dundee, 
United Kingdom, 3Department of Surgery, NHS Tayside Ninewells 
Hospital, Dundee, United Kingdom.

Purpose: Research and clinical activities of Magnetic Resonance 
guided Focused Ultrasound (MRgFUS) are rapidly growing. MRgFUS 
is FDA approved treatment for the uterine fibroids (more than 
6000 treatments performed worldwide). Clinical trials for tumor 
ablation in breast, brain, liver, prostate and for the pain palliation 
for bone metastasis are currently performed. Lately, a large research 
effort is made in the field of targeted drug delivery; there polymer 
encapsulated drug will be injected and released locally using 
MRgFUS. In order to prove the feasibility of such a drug delivery, we 
need to show the accessibility of FUS to different human organs, 
especially the organs behind the rib cage. 
Materials and Methods: We use Thiel soft embalmed human 
cadaver as a model to evaluate the accessibility of the focused 
ultrasound for different parts of the human body and sonication 
efficacy. The experiments are conducted using InSightec, ExAblate 
2100 system and GE 1.5 Tesla MRI.
Results: Using small powers the focused ultrasound can be locally 
applied on various tissues, including the organs hidden by the rib 
cage. The cadaver tissue is heated up to coagulation temperatures. 
For higher power sonication in Thiel cadaver we detected large 
cavitation activity.
Conclusion: The Thiel soft embalmed human cadaver model for 
MRgFUS is anatomically similar and the quantities of the soft tissue 
mechanics resemble the live tissue. There is a cavitational effect 
which is caused by micro gas bubbles. These bubbles are present 
in the cadaver due to lack of perfusion and the use of non degassed 
water in the embalm process.
Disclosure: This work is supported by the EU FBP7 Industrial 
Academia Partnership Pathway IAPP and the Centre of Human 
Anatomy University Dundee.

P-162
SPIO-loaded chitosan microsphere embolization in rabbit 
kidney: preliminary study
H.J. Shim, B.K. Kwak, M.J. Kang, J. Lee;
Radiology, Chung-Ang University Hospital, Seoul, Korea.

Purpose: Embolization is one of the intra-arterial anti-cancer 
therapies of the selective occlusion of the blood vessels around 
tumor by purposely introduced materials. Chitosan microspheres 
can be useful as embolic materials. But it is difficult to monitor the 
location and structural changes over time after implantation. The 
purposes of present study were to prepare and characterize the 
superparamagnetic iron oxide nanoparticles (SPIOs)-loaded chitosan 
microspheres, and assess its in vivo traceability in rabbits. 
Materials and Methods: SPIOs-embedded microspheres were 
prepared by modified ionotropic gelation technique. The size of 
the SPIO-loaded chitosan microspheres obtained was narrowly in 
the range of 500-600 μm. SPIO loading efficiency in microspheres 
was over 90% when measured by inductively coupled plasma 
spectrometry (ICP-AES). Embolization was performed in right renal 
artery in one New Zealand white rabbit for a preliminary in vivo 
study. MRI was taken at 2, 8, 18 and 32 weeks. 
Results: In MR observation, several dark spots derived from T2- 
weighted signals of SPIOs were detected in the right kidney, but not 
in the left kidney. Especially, chitosan microspheres containing 1 mM 
of SPIOs were distinctively visualized in kidney by MR T2WI FFE (Fast 
Field Echo) sequence with high sensitivity over two months.
Conclusion: Based on these findings, SPIOs-chitosan microspheres 
are expected to be practically applicable for traceable embolotherapy 
with high resolution and sensitivity through magnetic resonance 
imaging (MRI). 

P-163
DNA-microarray to profile the inflammation on embolization 
microspheres: comparison of two materials at 1 and 4 weeks in 
a sheep UAE model
V. Verret1, I. Schwartz-Cornil2, J.-P. Pelage3, L. Jouneau2, H.S. 
Ghegediban4, M. Wassef4, J. Golzarian5, A. Laurent6;
1Neuroradiology, Hopîtal Lariboisère, Paris, Paris, France, 2Virology 
- Immunology, INRA, Jouy-en-Josas, France, 3Radiology, Hopital 
Ambroise Paré, Boulogne, France, 4Pathology, APHP Lariboisière 
hospital, Paris, France, 5Interventional Radiology & Vascular 
Imaging, University of Minnesota, Division Head, Minneapolis, MN, 
United States of America, 6Interventional Neuroradiology, APHP 
Hopital Lariboisière, Paris, France.

Purpose: Significant changes occur in uterus after UAE, including 
ischemia/necrosis/oedema, hormonal and reproductive alterations, 
and foreign body reaction. We investigated whether 15k DNA-
microarrays could detect: (1) specific changes related to foreign body 
inflammation, (2) their evolution during time, (3) and differences in 
inflammatory profiles between different biomaterials.
Materials and Methods: In 12 sheep, uterine arteries were 
embolized with Embosphere 500-700μm(ES) or Embozene 700μm 
(EZ) microspheres and compared to 6 non-embolized animals 
(sacrifice: 1W and 4W). RNA was extracted from uterine samples, 
reverse-transcribed into cDNA, labelled and hybridized (Agilent 
ovine 15k microarray). Significantly differentially expressed genes for 
each group versus control (p<0.05;fold-change>2) were classified by 
biological function with Ingenuity Pathway Analysis (IPA).
Results: From the 15000 probes present on the microarrays, a total of 
1176 genes were differentially expressed and mapped in IPA. At 1W, 
the Inflammatory Response exhibited the most significant activation 
with 50 related up-regulated genes for ES and 48 genes for EZ. 
Inflammation profiles were different between the two materials. 
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For EZ, activated genes were particularly linked to the movement of 
phagocytes, with markers related to neutrophil chemotaxis. For ES, 
genes were involved in the lymphocyte activation. At 4W, numbers 
of inflammatory genes decreased and no relevant function was 
activated. These findings will be compared to pathological data.
Conclusion: DNA-microarray permitted the detection of a significant 
foreign body inflammation in embolized uterus. DNA-microarrays 
were enough sensible to differentiate inflammatory profiles 
between products. This technique will be very useful to assess the 
biological efficacy or risks (toxicity) of future embolization materials, 
particularly for drug-loaded ones, complementary to pathological 
analyses.
Disclosure: The study was funded by Biosphere Medical.

P-164
Motion compensated 3D computer navigated portal venous 
access: initial experience in an in-vivo porcine model
F.U. Arnegger1, C.M. Sommer2, A. Seitel3, A. Franz3, B.P. Müller1, H.U. 
Kauczor2, L. Maier-Hein3, H.P. Meinzer3, B.M. Schmied1, B.A. Radeleff2;
1Surgery, University Hospital Heidelberg, Heidelberg, Germany, 
2Diagnostic and Interventional Radiology, University Hospital 
Heidelberg, Heidelberg, Germany, 3Divison for Medical and 
Biological Informatics, German Cancer Research Center, Heidelberg, 
Germany.

Purpose: To report our initial experience with a motion-compen-
sating 3D navigation system for portal venous access in an in-vivo 
porcine model. 
Materials and Methods: Portal venous punctions were performed 
in 12 pigs (3 groups of 4). Punctions were navigated with a previously 
introduced fiducial-based motion-compensating 3D navigation 
system in group 1, CT in group 2 and sonography in group 3. 
Technical success was marked by a guidewire being introducible 
into the portal system. An introduction sheath was applied and 
angiography documented proper portal access. CT controls, liver 
capsule penetrations, intrahepatic needle passes and time were 
evaluated. All procedures were performed by a medical student with 
limited interventional experience. 
Results: Technical success was achieved in four of four cases in 
group 1, three of four cases in group 2 and one of four cases in group 
3. For guidewire introduction 1.25 (±0.50) CT controls were necessary 
in group 1, 3.75 (±0.82) in group 2 and none in group 3. 3.50 (±0.58) 
liver capsule penetrations and 2.75 (±0.96) intrahepatic needle 
passes were necessary in group 1, 2.25(±0.50) and 4.00 (±2.45) in 
group 2, 3.75 (±0.50) and 11.00 (±6.68) in group 3. Intervention time 
(planning and procedure) was 1020.0 (±119.0) seconds in group 1, 
1718.5 (±419.3) seconds in group 2 and 1060.0 (±382.7) seconds in 
group 3. 
Conclusion: In an in-vivo porcine model, motion-compensated 3D 
computer-navigated portal venous access is feasible and, with further 
technical development, may be a supportive addition to established 
access methods for percutaneous portal venous interventions in the 
future. 

P-165
Pulmonary artery embolization with and without additional 
bronchial artery embolization using Irinotecan eluting beads: 
tolerance in a sheep model
S.H. Ghegediban1, J.-P. Pelage2, M. Wassef1, M.-T. Baylatry3, A. Lewis4, 
P. Lacombe2, A. Laurent5;
1Pathology, APHP Lariboisière Hospital, Paris, France, 2Radiology, 
Hopital Ambroise Paré, Boulogne, France, 3Pharmacy Department, 
AP-HP Saint-Antoine Hospital, Paris, France, 4R&D, Biocompatibles, 
Farnham Surrey, United Kingdom, 5Interventional Neuroradiology, 
APHP Hopital Lariboisière, Paris, France.

Purpose: To assess the tolerance of an additional bronchial artery 
embolization (BAE) to a pulmonary artery embolization (PAE) with 
Irinotecan (IRI) loaded in drug eluting beads (DEB). 
Materials and Methods: 12 sheep were divided into four groups: 
PAE alone with blank 300-500 μm beads (PAE-0), PAE alone with 
300-500 μm DEB loaded with 50 mg/mL IRI (PAE-50), PAE with DEB 
300-500 μm+50 mg/mL IRI and an additional BAE with blank 100-
300 μm beads (PAE+BAE-0) or with DEB 100-300 μm+50 mg/mL IRI 
(PAE+BAE-50). Animals were sacrificed at 4 days. Toxicity on lung was 
evaluated by pathological examination. The presence of vascular 
necrosis (VN) and parenchyma necrosis (PN) around pulmonary 
arteries (PA) and bronchial arteries (BA) was recorded. 
Results: No VN of PA and no PN around PA were observed in PAE-0. 
PAE-50 showed 34% VN and 34% PN around of PA suggesting a 
significant effect of drug release on tissue (p<0.0001). Compared 
to PAE alone, additional BAE did not induce more VN of PA (31% in 
PAE+BAE-0 vs 21% in PAE+BAE-50) or more PN in the vicinity of PA 
(24% in PAE+BAE-0 vs 24% in PAE+BAE-50). In PAE+BAE-50, VN of 
BA was more frequent than in PAE+BAE-0 (48% vs 8%, p<0.0001). 
PN around BA was low and not different between PAE+BAE-0 and 
PAE+BAE-50 (8% vs 4%, p=0.4157). 
Conclusion: In normal lung embolization, tissular damage induced 
by double embolization of pulmonary and bronchial arteries (with 
IRI loaded or unloaded beads) was not different from the one 
induced by pulmonary embolization alone. Double embolization is 
as safe as single PAE. 
Disclosure: This work has been supported by Biocompatibles UK 
Ltd. 

P-166
Characterization of atherosclerotic carotid plaque in 
symptomatic patients by virtual histology IVUS and 
microscopy MR
R. Gandini, M. Chiocchi, S. Fabiano, F. Fucci, G. Simonetti;
Diagnostic and Molecular Imaging, Interventional Radiology, 
Nuclear Medicine and Radiation Therapy, Policlinico Tor Vergata, 
Rome, Italy.

Learning Objectives: To identify VH-IVUS as a valid alternative to 
microscopy MR in the carotid plaque evaluation.
Background: The increase of CAS has raised the need of a diagnostic 
tool for plaque composition evaluation that would provide 
information capable of modifying the clinical approach to the 
disease and the indications for its treatment. 
Clinical Findings/Procedure Details: Initial studies validated VH 
against histopathology of six human carotid plaque ex vivo. Forty-
two cross-section VH images were selected for the “pixel-by-pixel” 
basis analysis as demonstrating the most significant tissue features. 
Data were then submitted to histopathological examination and 
each specimen analyzed in light of the features defined by VH 
(lipid core, fibrous tissue, necrotic core, calcifications). Then, we 
evaluated in vivo twelve symptomatic patients by microscopy 
MR and VH. Everyone was candidated for the CAS with stenosis < 
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80%. VH study was always performed intraprocedurally. Analogue 
quantitative analysis was used for the twenty-seven images and 
percentage data were correlated. In ex vivo study, VH was able to 
assess fibrous tissue, lipid core, necrotic core and calcifications with 
a sensitivity of 100, 94, 84 and 67%, respectively, and a specificity of 
99, 84, 97 and 99%, respectively. In in vivo evaluation, VH showed a 
sensitivity of 86, 93, 89 and 65% and a specificity of 84, 97, 99 and 
98%, respectively. Correlation with microscopy MR was excellent. 
Conclusion: VH is a valid alternative to microscopy MR in the in vivo 
assessment of carotid plaque, although it was unable to evaluate 
inflammatory activity, visible by use of microscopy MR through 
fibrous cap enhancement. 

GI tract intervention 

P-167
A retrospective review of primary radiologically inserted 
button gastrostomy
S. Power, L.N. Kavanagh, M.C. Shields, M.F. Given, M.J. Lee;
Radiology, Beaumont Hospital, Dublin, Ireland.

Purpose: Radiologically inserted gastrostomy (RIG) is an established 
way of maintaining enteral nutrition in patients who cannot maintain 
nutrition orally. Our aim was to retrospectively evaluate the safety 
and efficacy of primary button gastrostomy placement 
Materials and Methods: All patients who underwent gastrostomy 
placement over the five-year period from 01/01/2004 to 31/12/2008 
were identified. 18F Vygon gastrostomy buttons (MIC-Key) were 
used. Follow up was conducted by accessing our IR patient database, 
and reviewing patient records, including chart review. Patient follow-
up ranged from one to five years depending on time of procedure. 
Results: RIG placement was successful in 98.8% of 260 patients 
(M:F 140:120, average age 59.2 years). The average screening time 
for insertion was 305 seconds. Indications for gastrostomy included 
neurological disorders (66%), oesophageal or head and neck malig-
nancy (25%) and other causes (9%). The minor- and major complica-
tion rates were 13.8%, and 1.2%, respectively. The 30-day mortality 
rate was 6.8%. One-third of patients had button reinsertion, the main 
indication for which was tube dislodgement. Patency rate was high 
at 99.5%. The mean number of procedures per patient was 1.47, with 
a range of 1 – 8 over the time period. There was an average dwell 
time in patients going on to have repeat procedure of 127 days.
Conclusion: Radiological insertion of button gastrostomy is a safe 
technique, with a high success rate, and a low major complication 
rate.

P-168
Image-guided percutaneous gastrostomy and 
gastrojejunostomy in pediatric patients: be fastidious!
A. Khankan1, M.O. Alotaibi2, M. Temple2, B. Connolly2;
1Medical Imaging, National Guard Hospital, Riyadh, Saudi Arabia, 
2Image Guided Therapy, Diagnostic Imaging, The Hospital for Sick 
Children, Toronto, ON, Canada.

Learning Objectives: 

to image-guided percutaneous gastrostomy (G) and 
gastrojejunostomy (GJ) in pediatric patients and explain the 
differences from the practice in adults. 

its incidence, presumed causes, management and potential 
preventive approach along with illustrative cases. 

Background: The image-guided percutaneous insertion of gas-
trostomy (G) tubes and gastrojejunostomy (GJ) tubes has become a 

widely accepted method of providing enteral nutrition in pediatric 
patients. G and GJ tubes in children will be for long term and will 
affect the quality of life compared to those in adults whom are 
consider palliative measures. Moreover, their insertion technique 
requires attention to the specific needs of children such as sedation 
and greater involvement of the family. Like in any other interven-
tional procedure, there are complications that cannot be entirely 
avoided, but can be minimized with early recognition. 
Clinical Findings/Procedure Details: The rationale and technical 
points of image-guided percutaneous insertion of G and GJ tubes in 
pediatric patients will be explained with emphasis on the difference 
from adults practice. The complications will be reviewed taking into 
consideration the technical factors and patients factors. Some of 
these complications will be pictorially illustrated. 
Conclusion: Image-guided percutaneous insertion of G or GJ tubes 
in a child should be carefully planned and considered a major 
intervention to be safe and effective technique. It should be well 
followed up with attention to the specific pediatric needs as it will 
contribute significantly to the child and caregiver’s quality of life. 

P-169
Technical issues encountered using a Kimberly-Clark-Mickey 
gastrostomy kit during gastrostomy insertion
K.A. Pennycooke, G.S. Goh, M.F. Given, M.J. Lee;
Radiology, Beaumont Hospital, Dublin, Ireland.

Learning Objectives: To highlight technical issues that arose during 
gastrostomy insertion using a Kimberly-Clark-Mickey gastrostomy 
kit. 
Background: From September 2008 until September 2009, we used 
new Kimberly-Clark-Mickey gastrostomy kits in 55 patients. The main 
changes were the addition of a universal telescoping dilator and 
absorbable gastropexy sutures. 
Clinical Findings/Procedure Details: Technical problems occurred 
in 16 patients. There were 10 dilator and 6 gastropexy suture 
problems. The dilator problems included one patient where the 
universal dilator disintegrated in the stomach leaving behind a 
portion of the instrument still over the wire. This was retrieved with 
a balloon. In three patients, the peel-away sheath became damaged 
and did not reach the stomach and the dilator became stuck in the 
tract. In one patient, the peel-away sheath was compressed by the 
anterior abdominal wall muscles and it was impossible to pass the 
button through the sheath without exchange for a stiffer peel-away. 
In five patients, the dilator did not penetrate the anterior abdominal 
wall muscles. In four patients the gastropexy sutures did not resorb 
and were manually removed on the ward due to pain. In two 
patients, the sutures resorbed prematurely. 
Conclusion: There were no adverse outcomes as a result of the 
instrument failures but other equipment was used to complete 
the procedures. The universal dilator has been changed to a stiffer 
model that is currently being evaluated.

P-170
Magnetic compression therapy for stenosis of esophageal 
anastomoses
E. Yamanouchi, R. Kumano, J. Matsumoto, T. Gyobu, A. Fujikawa, N. 
Ohkura, T. Ohnishi;
Radiology, St. Marianna University Yokohama Seibu Hospital, 
Yokohama, Japan.

Learning Objectives: You can learn how to manage magnetic 
compression anastomosis for stenosis of esophageal anastomosis.
Background: Since the first report of magnetic compression 
anastomosis (MCA) in CIRSE 98, the number of cases has reached 
180. We applied the technique for another purpose this time. Here, 
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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 six 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. 
Conclusion: 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. MCRS is a safe and practical procedure, 
and may be an alternative to re-anastomosis especially when surgery 
would be difficult. 

P-171
Six patients with rectal stenosis who achieved regular bowel 
movements after magnetic compression anastomosis
E. Yamanouchi, R. Kumano, T. Gyobu, A. Fujikawa, N. Ohkura, J. 
Matsumoto, T. Ohnishi;
Department of Radiology, St. Marianna University Yokohama Seibu 
Hospital, Yokohama, Japan.

Learning Objectives: To demonstrate the effectiveness of non-
invasive magnetic compression anastomosis for refractory rectal 
stenosis.
Background: In Japan, magnetic compression anastomosis (MCA) 
has been conducted in more than 200 patients. We managed six 
patients with rectal stenosis resistant to balloon dilatation that was 
treated by MCA, thus avoiding re-operation.
Clinical Findings/Procedure Details: A daughter magnet was in- 
serted into the stomach or duodenum. After several days, this mag-
net reached the proximal edge of the rectal stenosis. Then, a par-
ent magnet was inserted peranally, advanced to the stenosis, and 
attached to the daughter magnet. When an artificial anus existed, 
the daughter magnet was inserted through it and the parent magnet 
was inserted peranally. To decrease intestinal pressure, an ileus tube 
or trans-anal colorectal tube was inserted. Each pair of magnets was 
excreted in the stools. To prevent re-stenosis, balloon dilatation was 
performed weekly for about one month. A good anastomosis was 
always achieved, and the patients have regular bowel movements on 
a normal diet. No complications have occurred after two years.
Conclusion: These results suggest that rectal stenosis resistant to 
balloon dilatation may be treated by MCA to avoid re-operation.

P-172
Percutaneous US and fluoroscopic guided placement of 
jejunostomy in two patients with healed surgical access site
P. Kisza, J. Hochhold, L. Partyka;
Radiology/VIR, University of Medicine and Dentistry of New Jersey/
NJMS, Newark, NJ, United States of America.

Interventional placement of de-novo jejunostomy is not performed 
often. Replacement of surgically placed jejunostomies through open 
tract is routine. We present two cases when the tract was healed and 
jejunostomies were placed using US and fluoro to create new tract. 

P-173
Therapeutic application of bioabsorbable stents in colon: a 
new weapon against benign stenosis and enteral fistula?
M. Sanchez-Ballestin, A. Laborda, J. Medrano, A. Mainar, J. Bosch, E. 
Tejero, M.A. De Gregorio;
University of Zaragoza, GITMI, Zaragoza, Spain.

We present a case of colonic stenosis and enterocutaneous fistula 
refractory to surgery, treated by placement of a bioabsorbable 
esophageal stent. Follow-up fistulography showed complete 
resolution and control colonoscopy at 4 months showed no evidence 
of prosthesis material. 

P-174
Two cases of embosclerotherapy with fibrin glue (Beriplast P) 
to repair bowel leakage and cystic duct leakage
R. Kumano, E. Yamanouchi, N. Ohkura, J. Matsumoto, T. Gyobu, A. 
Fujikawa, T. Ohnishi;
Department of Radiology, St. Marianna University Yokohama Seibu 
Hospital, Yokohama, Japan.

Two patients with bowel leakage were treated by embosclerotherapy 
with fibrin glue (Beriplast P) applied along the fistulous tract. All 
fistulae disappeared rapidly without complication or recurrence. 
These results suggest that some bowel leakages may be treated by 
this method.

Gynaecological intervention (including UFE) 

P-175
Effects of uterine artery chemoembolization in treatment of 
placental implantation abnormality
Y. Chen, L. Xu, H. Sun;
Interventional Radiology, Sun Yat-sen Memorial Hospital, 
Guangzhou, China.

Purpose: To valuate the safety and therapeutic effects of uterine 
artery chemoembolization (UACE) in treatment of placental 
implantation abnormality (PIA).
Materials and Methods: A total of 25 cases of PIA with postpartum 
hemorrhage (range 100 to 3000 ml) were studied retrospectively. 
They all were performed bilateral UACE with a combination of 
methotrexate and Gelfoam. All the patients were followed up 
range 3 to 28 months including vaginal bleeding, placenta tissue 
dischargement, blood human chorionic gonadotrophin (HCG), side 
effects or complications and menstruation after the procedure. 
Results: Cases of PIA underwent successfully 26 procedures of UACE. 
The vaginal bleeding stopped in 2 to 10 minutes after the treatment 
of UACE. During the follow-up period, placental tissue spontaneous 
discharged completely in 5 cases, 18 cases which placental tissue 
partly discharged received uterine curettage (blood loss ranged 
from 10 to 120 ml) and 2 cases underwent subtotal hysterectomy 
(pathological diagnosis of placenta percreta). The blood HCG of all 
cases recovered to normal and 23 patients’ menstruation of uterus 
reservation returned shortly. There was no complication. 
Conclusion: UACE is safe, with minimal invasion, quick hemostasis 
and has high rates of uterus reservation (23/25, 92.00%) in the 
treatment of PIA. This approach to conservative treatment can be the 
optimal management strategy. It has less blood loss and is safe that 
patient with PIA after UACE receives uterine curettage. 
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P-176
Interventional management for complications following 
Cesarean section
S.W. Park, S.Y. Ko, I.S. Sohn, J.Y. Lee, H.-S. Kwon, H.-S. Hwang;
Dept of Radiology, Konkuk University Medical Center, Seoul, Korea.

Purpose: To evaluate the efficacy and safety of interventional 
management for various intractable complications following 
Cesarean section. 
Materials and Methods: Between August 2005 and September 2009, 
18 consecutive women were referred to interventional radiology 
for treatment of complications developing after Cesarean section. 
Complications included vaginal bleeding (n=14), hemoperitoneum 
with abdominal wall hematoma (n=2), Cesarean scar pregnancy (CSP) 
(n=1), and post-Cesarean fluid collection (n=1). Seventeen women 
underwent transcatheter arterial embolization (TAE) with a variety 
of embolic materials, and two women underwent percutaneous 
drainage (PCD) for fluid collection and hemoperitoneum. 
Results: Five of 14 women with vaginal bleeding had extravasation 
of contrast media on angiography and the other 9 had no visible 
bleeding foci. The two women with hemoperitoneum with 
abdominal wall hematoma had injury to the inferior epigastric 
artery per angiography. TAE and PCD were successfully performed 
in both women. The CSP was successfully managed, and the serum 
β-hCG level finally normalized. In women with placenta accrete 
and undetectable bleeding foci, hysterectomy or dilatation and 
curettage were required. 
Conclusion: Interventional management including TAE and PCD is 
effective and safe in the control of complications following Cesarean 
section. Use of these procedures can help avoid high-risk surgery, but 
subsequent procedures including hysterectomy may be required in 
the case of placental abnormalities and undetectable bleeding foci. 

P-177
Recurrent bleeding within 24 hours after uterine artery 
embolization (UAE) for severe post partum haemorrhage (PPH): 
are there predictive factors?
S. Bros, P. Chabrot, A. Kastler, A. Diop, L. Cassagnes, A. Ravel, D. Gallot, 
L. Boyer;
Radiologie B, CHU Clermont Ferrand, Clermont Ferrand, France.

Purpose: To identify predictive factors of recurrent bleeding within 
24 hours after arterial embolization for post partum hemorrhage.
Materials and Methods: 194 patients benefited from UAE for 
PPH between August 1999 and April 2009 in our institution. Ten 
patients suffered from recurrent bleeding within the next 24 hours, 
making necessary a second embolization, which was successful in all 
cases. We analyzed epidemiological (age), gynaecological (history), 
obstetrical (pregnancy term, gravidity, parity, mode of delivery), 
anatomical (uterine vascularisation) and biological (haemostasis) 
data.
Results: Among the 194 patients analyzed, mean age was 31 years 
and average pregnancy term was 39 weeks; sixty-five patients 
(33.5%) were primiparous, 19 (10%) had a placenta accreta and 
11 (5.7%) suffered from a coagulopathy; twenty-nine (14.9%) 
patients presented with an anatomical variant of the uterine arterial 
vasculature. Among the 10 patients with recurrent haemorrhage, the 
mean age (30.3 years) and pregnancy term (39 weeks and 5 days) are 
similar to those of the non-recurrent-bleeding series. However, all 
ten patients were primiparous (100%), two had a placenta accreta 
(20%), four presented a disseminated intravascular coagulation (DIC) 
(40%) and six showed an anatomical variant of the uterine arterial 
vasculature (60%) (ovarian collaterals: 2 cases, hypogastric: 3 cases, 
bladder: 1 case). 
Conclusion: Search for uterine collaterals is mandatory prior to AE 

for PPH. Placenta accreta, DIC or primiparity should also alert about 
the risk of recurrence of bleeding shortly after embolization.

P-178
The vascular anatomy of the female pelvis artery and optimal 
projection angle to evaluate a uterine artery furcation: 
investigation with 3D-CT
S. Kanasaki1, A. Furukawa1, M. Wakamiya1, N. Kono1, A. Sonoda1, T. 
Tanaka2, N. Nitta2, K. Murata2;
1Radiology, Shiga University of Medical Science, Shiga, Japan, 
2Radiology, Shiga University of Medical Science, Otsu, Japan.

Purpose: The purpose of this study is to evaluate the variation of 
the artery anatomy in the pelvic cavity and to evaluate optimal 
projection angles to recognize uterine artery furcation. 
Materials and Methods: Between January 2009 and January 2010, 
45 women (18–36 years old) performed computed tomography 
including the arterial phase, without having undergone an abdominal 
operation. The artery anatomy of bilateral internal iliac artery systems 
was analyzed. Using three-dimensional volume rendering images 
(3D-VR) made with 1 mm cross-sectional CT images, the internal 
iliac artery, the superior gluteal artery, the inferior gluteal artery, 
the obturator artery, the internal pudendal artery and the uterine 
artery were identified. These arterial anatomies were classified 
into four types according to the classification of Gomez-Jorge et 
al. Furthermore, 3D-VR was turned in right and left by 10° from the 
center, and the angle that a uterine artery furcation was observed 
optimally was determined. 
Results: The furcation patterns were type-I, 55 cases (62.1%); type-II, 
11 (12.2%); type-III, 7 (7.8%); type-IV, 16 (17.8%); unclassifiable one 
case (1.1%). The optimal projection angles were contralateral oblique 
in type-I and type-II (both 63.6 %), and ipsilateral oblique in type-III 
(100%). The contralateral and ipsilateral obliques were the same ratio 
in type-IV. Compared with both iliac systems, optimal projection 
angles were ipsilateral oblique in the right iliac systems (66.7%) and 
were contralateral oblique in the left (80%). 
Conclusion: Type-I in the classification was most common, and next 
was type-IV. Constant tendencies in optimal projection angle were 
observed for each classified pattern. The optimal projection angle 
may tend to be different in both internal iliac systems.

P-179
Uterine artery embolization for intractable postpartum 
hemorrhage and disseminated intravascular coagulation even 
after hysterectomy
S.Y. Whang1, S.B. Cho1, D.J. Sung1, S.C. Hong2, Y.T. Kim2, Y.H. Kim1, J.M. 
Cho3, S.H. Paik4;
1Radiology, College of Medicine, Anam Hospital, Korea University, 
Seoul, Korea, 2Obstetrics& Gynecology, College of Medicine, 
Korea University, Seoul, Korea, 3Radiology, School of Medicine, 
Gyeongsang National University, Jinju, Gyeongsangnam-do, 
Korea, 4Radiology, Bucheon Hospital, Soonchunhyang University, 
Bucheon-si, Gyeonggi-do, Korea.

Purpose: To evaluate effectiveness of uterine artery embolization 
(UAE) in the management of intractable postpartum hemorrhage 
due to disseminated intravascular coagulation (DIC) even after 
hysterectomy. 
Materials and Methods: Between September 2005 and December 
2009, five patients with intractable postpartum hemorrhage 
underwent embolization after total hysterectomy for uterine atony. 
All patients were diagnosed or suspected as DIC and shock state after 
hysterectomy. The sites of bleeding were evaluated on angiography 
and embolotherapy was done in all patients. The results of combined 
treatment were assessed. 
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Results: The sites of bleeding were as follows; cervical branch of 
uterine artery (n=7), ligated uterine artery itself (n=2), uterine artery 
via remnant hypertrophied cervix (n=3), vaginal artery (n=3), internal 
pudendal artery (n=2), small branch from internal iliac artery (IIA) 
(n=1). Selective embolizations using microcoil and particle (gelfoam 
or PVA) were performed in all patients. In one patient, the anterior 
division of left IIA was totally occluded using Nester coil (Cook) 
because of unselected small branch of IIA. The bleeding was ceased 
after embolization and all patients recovered without complication, 
except one, who developed hypoxic brain damage.
Conclusion: Even though hysterectomy was performed for post-
partum bleeding, there should be multiple, residual or uncontrol-
lable bleeding foci during operation, especially with DIC. Uterine 
artery embolization can be an effective treatment in such patients. 

P-180
Long-term outcome of uterine fibroid embolization
J.M. Pisco1, M. Duarte1, T. Bilhim1, H.A.M. Rio Tinto1, A.G. Oliveira2;
1Interventional Radiology, Saint Louis Hospital, Lisbon, Portugal, 
2Biosatistics, Faculty of Medical Sciences, Lisbon, Portugal.

Purpose: To evaluate the long-term outcome of uterine fibroid 
embolization (UFE) with polyvinyl alcohol particles (PVA). 
Materials and Methods: From June 2004 to June 2007, 441 women 
with symptomatic uterine fibroids underwent UFE with PVA in 
a single center. Pelvic MR (uterus and fibroid volume reduction, 
fibroid ischemia), symptoms and satisfaction rate were assessed 
before UFE and repeated at 6 months and yearly. Subsequent major 
surgery, (hysterectomy or myomectomy), repeated embolization 
and symptom relapse were considered failures. 
Results: The age of the patients ranged from 23 to 60 (mean 40.7). 
Follow-up was possible in 436 women (range 32–68 months, mean 
47.4 months). Continued symptom improvement, fibroid volume 
reduction and ischemia were observed in 369 (84.6%) patients 
without any additional treatment. For these patients, menstrual 
bleeding, pain and bulk-related symptoms improved in 86.5%, 
81.4% and 83.7%, respectively. At baseline the mean volume of 
the uterus was 497.9 and reduced to 225.6 (54.7%) and of the 
dominant fibroid was 324.5 and reduced to 67.5 (79.2%). Among 
the 67 patients with treatment failure, 39 underwent repeated 
embolization, 9 hysterectomies and 6 myomectomies. From the 39 
repeated embolizations, there was an improvement in 29 (74.4%), 
therefore the secondary clinical success after repeated embolization 
was observed in 398 (91.3%) patients. Three hundred and ninety-five 
(90.6%) of the patients were moderately satisfied or well satisfied. 
Conclusion: UFE with PVA in patients with symptomatic leiomyomas 
leads to high levels of long-term symptom improvement, uterus and 
fibroid reduction and patient satisfaction. 

P-181
Emergency endovascular treatment of obstetric and 
gynaecological hemorrhages: review of 57 cases
M. Sanchez-Ballarin1, A. Laborda1, J. Bosch1, J. Medrano1, A. Mainar1, 
P. González2, M.A. De Gregorio1;
1University of Zaragoza, GITMI, Zaragoza, Spain, 2Obstetrics and 
Gynecology, Lozano Blesa, Zaragoza, Spain.

Purpose: To present our series of emergency embolization in genital 
hemorrhage referred from the Service of Gynecology and Obstetrics 
and evaluation of results. 
Materials and Methods: We describe 57 cases of emergency 
embolization from 2000 to 2009. In all cases we recorded age, cause 
of bleeding, previous blood count, embolized territory, immediate 
complications and success of the treatment. Access was obtained 
by needle puncture of the common femoral artery. An angiographic 

aortoiliac map was performed to identify the bleeding site. The 
embolization material available was PVA particles, spheres and 
metallic coils. Inclusion criteria were life threatening bleeding of 
obstetric–gynaecologic origin. All patients were intervened within 
30 min of emergency call. 
Results: 77.1% of the embolizations were of obstetric origin (n=44) 
and 22.8% gynecological (n=13). In the obstetrics group the median 
age was of 29±6 years. Previous median hemoglobin was 5.41±1.20 
g/dl and median hematocrit 15.6±3.9%. The causes for embolization 
were: uterine atony (28), placenta previa accreta (13) and cervical 
ectopic pregnancy (3). In the gynaecological cases, median age 
was of 44±20 years. Median hemoglobin was 7.14±1.79 g/dl and 
hematocrit 21.5±5.1%. Causes were: squamous cell carcinoma of the 
cervix (6), chorionic carcinoma (1), endometrial adenocarcinoma (1), 
uterine sarcoma (1) and Klippel-Trenaunay syndrome (1). Technical 
success was 100% and clinical success 96.3%. Minor complications 
were fever and mild pain. In the Klippel-Trenaunay syndrome, 
hysterectomy was required to stop the bleeding. 
Conclusion: Arterial embolization is an effective and safe treatment 
for emergency obstetric or gynaecological bleeding, with a low rate 
of complications and important benefits for the patient, avoiding 
the risk of surgery, preserving fertility and decreasing blood 
transfusions.

P-182
Uterine artery embolization for the treatment of adenomyosis
M. Popovic1, S.B. Puchner2, D. Berzaczy2, J. Lammer1, R.A. Bucek1;
1Department of Cardiovascular and Interventional Radiology, 
Medical University of Vienna, Vienna, Austria, 2Radiology, Medical 
University Vienna, Vienna, Austria.

Learning Objectives: Results of studies detailing outcomes of 
treatment of adenomyosis through uterine artery embolization over 
the past 10 years.
Background: The constellation of symptoms of uterine fibroids 
and adenomyosis are similar. Based on positive results reported 
as a treatment for uterine fibroids, uterine artery embolization 
(UAE) has been investigated as a possible therapeutic tool to treat 
adenomyosis. Data available from reports from 1999 through the 
end of 2009 were evaluated. Level of evidence was classified as Level 
I, II, or III with three subcategories in Level II based on the quality of 
evidence developed by the United States Preventive Services Task 
Force (USPSTF). 
Clinical Findings/Procedure Details: UAE was performed in and 
follow-up data are available from 314 affected women across 16 
studies. Improvements in symptoms largely related to bleeding, pain 
and bulk related discomfort were reported by 245 (78%) patients. 
The median follow-up for the collective group is 19.6 months. The 
studies outlined herein mostly provide level II-2 through level III type 
of evidence. Some better designed trials offer level II-1 evidence as 
defined by the USPSTF. 
Conclusion: UAE as treatment for adenomyosis shows clear trends 
of clinical and symptomatic improvements. Long-term data are 
needed to verify initial results and randomized, controlled trials are 
essential to validate current research data. 
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P-183
Assessment of early therapeutic response during ultrasound-
guided high intensity focused ultrasound for uterine fibroids: 
utility of intraprocedural contrast-enhanced ultrasonography
G. Orgera, L. Monfardini, P. Della Vigna, G. Bonomo, F. Orsi;
Interventional Radiology Unit, European Institute of Oncology, 
Milan, Italy.

Learning Objectives: To assess the utility of intraprocedural contrast-
enhanced ultrasound (CEUS) in the evaluation of the immediate 
therapeutic response to ultrasound-guided high-intensity-focused-
ultrasound (USgHIFU) ablation in patients with uterine fibroids. 
Background: Surgery or percutaneous embolization or is the estab-
lished treatment for symptomatic uterine fibroids. Recently, HIFU  
has shown promising results in the treatment of fibroids. 
Clinical Findings/Procedure Details: Twelve patients (mean age 
39.3) with 15 uterine fibroids (range: 3.2–8.9 cm) underwent USgHIFU- 
ablation under deep sedation. Intravenous bolus injection of 2.5–5 
ml of a microbubble contrast-agent (SonoVue, Bracco-Italy) was 
performed before (baseline), during and after USgHIFU-ablation. 
Video CEUS images were obtained immediately after contrast 
intravenous injection for up to five minutes post injection. Assessment 
of the ablated areas followed and determined whether a second 
treatment was necessary. CEUS images were also compared with 
magnetic resonance images (MRI) obtained prior to the procedure. 
All patients underwent a contrast enhanced MRI (ceMRI) at 1, 3 and 6 
months after USgHIFU. Diagnostic accuracy of intraprocedural CEUS 
appeared to be 80% (12/15) and permitted the detection of residual 
non ablated regions in three fibroids that were treated with a second 
USgHIFU session the same day. Limitations of the method may be 
related to the poor fibroid detection with ultrasound. Satisfactory 
vascularity reduction was confirmed in the six months follow-up in 
12/15 ablated fibroids. No complications were noted. 
Conclusion: Intraprocedural CEUS is a promising tool for the early 
evaluation of USgHIFU treatment of uterine fibroids in view of a 
complete treatment in the same session. 

P-184
Contrast enhanced ultrasonography: the technique of choice 
to follow-up uterine artery embolization
P. Bermudez, J. Falco, J.R. Fortuño, A. Alguersuari, J. Branera, J. 
Perendreu;
Vascular and Interventional Radiology, UDIAT-CD, Sabadell, Spain.

Learning Objectives: To evaluate our experience in the establishment 
of contrast enhanced ultrasonography (CE-US) as the standard of 
practice in UFE follow-up.
Background: Following embolization, US is used to monitor the 
regression or involution of fibroids as well as to identify any compli-
cations from the procedure. For evaluation of fibroid devasculariza-
tion, fibroids have a varied and complex US appearance before and 
after UAE and duplex color power Doppler US is known to have low 
sensibility for the evaluation of fibroids vascularization. The absence 
of vascularity is going to be crucial to the clinical success of UAE. 
Contrast enhancement in fibroids at MRI studies after UFE seems to 
predict clinical outcome. 
Clinical Findings/Procedure Details: From January to December 
2006, 30 patients were evaluated with CE-US and CE-MRI before 
and after UFE. Therapeutic response was defined as the absence of 
vascular supply. The changes in vascular supply and volume were 
determined in both techniques. A total correlation between CE-US 
and CE-MRI was obtained. Only CE-US has been performed in our 
next 74 patients to asses UFE success. No further imaging techniques 
have been necessary to complete evaluation response to UFE. 
Complete correlation with clinical and laboratory parameters follow-

up has been observed. 
Conclusion: CE-US is a useful technique for evaluating therapeutic 
response after UFE with perfect correlation with CE-MR. In our 
experience, we consider the better choice to evaluate initial response 
after UFE.

P-185
Aberrant ovarian and uterine feeding from the renal artery at 
the end of gestation: two case reports
J. Bensalah, E. Dumousset, L. Cassagnes, J. Niro, A. Ravel, D. Gallot, L. 
Boyer;
Radiologie B, CHU Gabriel Montpied, Clermont Ferrand, France.

We describe two cases of aberrant ovarian artery originating from 
a main renal artery and an accessory renal artery, discovered when 
performing arterial embolization for post-partum hemorrhage, and 
which were not visible on angio-MR two months later. 

P-186
Radiofrequency ablation of abdominal wall endometrioma
C. Pellegrino, F. Fontana, M. Mangini, F. Piacentino, F.A. Vizzari, M. De 
Chiara, D. Laganà, G. Carrafiello, C. Fugazzola;
Radiologia, Ospedale di Circolo e Fondazione Macchi, Varese, Italy.

We present three cases of abdominal wall endometrioma (AWE) 
performed in two women, treated with percutaneous radiofrequency 
ablation (RFA) under US guidance. Complete ablation of the lesion 
was achieved and there was complete pain relief. 

P-187
Hysteroscopic resection following uterine artery embolization
M. Reiter1, M. Huber2, C. Neudecker2, M. Graßberger3, G. Sliutz2, D. 
Tscholakoff1;
1Diagnostic and Interventional Radiology, KA Rudolfstiftung, 
Vienna, Austria, 2Gynecology and Obstetrics, KA Rudolfstiftung, 
Vienna, Austria, 3Histology and Pathology, KA Rudolfstiftung, 
Vienna, Austria.

Six days after repeated uterine fibroid embolisation, the patient 
developed pain and high fever. MR imaging showed a necrotic 
intracavitary fibroid, which was successfully removed by hysteros-
copy. This well-documented case highlights the importance of close 
interdisciplinary cooperation. 

P-188
Arterial embolization for management of anticipated massive 
obstetrical hemorrhage in a patient with placenta previa and 
dead fetus
J.H. Kim;
Radiology, Gacheon University, Gil Hospital, Incheon, Korea.

We report a 27-year-old female with placenta previa and dead 
fetus. To manage anticipated massive hemorrhage during oxytocin-
induced delivery, we performed embolization of bilateral uterine 
arteries with only gelfoam particles. There was no significant 
obstetrical hemorrhage during delivery. 
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P-189
Performance of cone-beam CT with flat-panel detector 
digital angiography system in the depiction of hypervascular 
hepatocellular carcinoma
O. Ikeda1, Y. Nakasone1, Y. Tamura2, T. Beppu1, H. Baba3, Y. Yamashita1;
1Diagnostic Radiology, Kumamoto University Graduate School 
of Medical and Pharmaceutical Sciences, Kumamoto, Japan, 
2Diagnostic Radiology, Kumamoto University Hospital, Kumamoto, 
Japan, 3Gastroenterological Surgery, Kumamoto University 
Graduate School of Medical and Pharmaceutical Sciences, 
Kumamoto, Japan.

Purpose: We performed a prospective study to investigate the 
depiction of hepatocellular carcinoma (HCC), the hepatic artery, 
and the portal vein at cone-beam CT with flat-panel detector digital 
angiography system (CBCT). 
Materials and Methods: Our study included 16 patients with 26 
HCCs who underwent CBCT including during arterial portography 
(CBCTAP) and during hepatic arteriography (CBCTHA) with CTAP- 
and CTHA scans, digital subtraction angiography (DSA), computed 
tomography during arterial portography (CTAP), and computed 
tomography-assisted hepatic arteriography (CTHA). We compared 
the depiction of HCCs on CBCT scans with CTAP- and CTHA scans. 
We also created three-dimensional arterial portographs (3DAP) and 
hepatic arteriographs (3DHA) with maximum intensity projection 
and compared the visualization of vessels on 3DPA- and 3DHA 
images with digital subtraction arterial portographs (DSAAP) and 
hepatic arteriographs (DSAHA).
Results: The two observers reported that 58, 69 and 73% (observer 
A) and 50, 73 and 77% (observer B) of the HCCs were depicted on 
CBCTAP, CBCTAP- and combined CBCTAP/CBCTHA scans, respectively. 
Depiction was significantly better on CBCTHA- than CBCTAP scans 
(p < 0.01; McNemar test) according to both observers. For both 
observers, visualization of the portal vein was significantly better at 
3DAP than DSAAP (p < 0.03; Mann-Whitney’s U-test); the difference 
between 3DHA and DSAHA was not significant. 
Conclusion: CBCT was superior to DSA for blood vessel visualization; 
however, the depiction of HCCs was considerably better on CTAP 
and CTHA than CBCT scans. 

P-190
The relationship between the internal jugular vein and 
common carotid artery in the carotid sheath: the effects of 
age, gender and side
A. Shakeri Bavil1, M.M. Shoja1, M. Ardalan2, R.S. Tubbs3, M. Loukas4, S. 
vahedinia1, R. Jabbari1, M. Jalilvand1;
1Radiology, Tabriz University of Medical Sciences, Tabriz, Iran, 
2Nephrology, Tabriz University of Medical Sciences, Tabriz, Iran, 
3Department of Cell Biology, University of Alabama at Birmingham, 
Birmingham, United States of America, 4Department of Anatomical 
Sciences, School of Medicine, St George’s University, Grenada, MS, 
United States of America.

Purpose: The internal jugular vein is often used for central venous 
catheter placement. The variations in the location of this vein along 
the major neck vessels (in the carotid sheath) may account for 
unsuccessful cannulations or iatrogenic arterial injuries. The aim of 
this study was to delineate the relation of the internal jugular vein 
and common carotid artery in the lower neck, and to assess the 
effects of age, gender and side on these anatomical structures.
Materials and Methods: Two-dimensional ultrasonographic ex- 
aminations of the right and left supraclavicular triangle were 

performed in 219 adult individuals who had no history of neck 
surgery or known pathology. The location of the internal jugular vein 
in relation to the common carotid artery was recorded.
Results: An anterolateral location of the internal jugular vein was 
the most common configuration observed on both sides (84% right 
side and 91.8% left side) followed by the lateral (14.2% right and 6.4% 
left) and anterior (1.4% right and 1.8% left) locations. A single case of 
a medial internal jugular vein was observed on the right side (0.23% 
of both sides). Subjects with a laterally located internal jugular 
vein were older than those with an anterolateral configuration 
(P<0.01). No gender differences were found with regard to these two 
configurations (P=0.867). The laterally located internal jugular vein 
was more frequent on right sides (P=0.007).
Conclusion: Such information may be potentially useful for clinicians 
and interventional radiologists. 
Disclosure: This article has been published previously in annals of 
anatomy

P-191
Suspected renal artery transplant stenosis: the role of 
magnetic resonance angiography
K. Steiner, J. Harris, S. Stuart, N. Woodward, A. Goode, N. Davies, A. 
Papadopoulou;
Radiology, Royal Free Hospital, London, United Kingdom.

Purpose: To examine the role of magnetic resonance angiography 
(MRA) in the evaluation of renal transplant dysfunction secondary 
to suspected renal artery transplant stenosis at our institution, and 
correlate the findings with catheter angiography.
Materials and Methods: Over 30 months, a total of 126 consecutive 
patients underwent MRA for the investigation of renal transplant 
dysfunction attributed to suspected renal artery stenosis. As a result 
of the MRA findings, catheter angiography was performed in 20 
patients. 
Results: No abnormality of the renal transplant vessel(s) was demon-
strated in 84/126 MRAs (67%). A haemodynamically significant arte-
rial abnormality was reported on 42/126 MRA examinations (33%): 
32 main renal artery stenosis, 6 segmental renal artery stenoses and 
4 segmental artery occlusions. Catheter angiography was recom-
mended following 37 MRA examinations and was performed in 20 
patients with concordant nuclear medicine studies. Of these, 20 
catheter angiograms 9 were discordant with the MRA findings (8 
were normal and 1 showed intrinsic renal arterial disease). 11 cath-
eter angiograms were concordant with the MRA. 5 patients under-
went endovascular intervention with good technical and clinical 
outcomes. Other unsuspected abnormalities of the renal allograft 
were demonstrated on 4/126 MRAs (3%). 
Conclusion: MR angiography is a useful tool in the evaluation of 
suspected renal artery transplant stenosis without the need for 
ionising radiation, iodinated contrast or arterial puncture. Well-
recognised pitfalls include overestimation of arterial stenosis and 
artefact. However, when used in conjunction with nuclear medicine 
studies, MR angiography identifies a patient population requiring 
catheter angiography and intervention. 
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P-192
Perfusion CT assessment of rectal cancer
K.K. Ng, K.W. Lui;
Department of Radiology, Chang Gung Memorial Hospital, Tao 
Yuan, Taiwan.

Purpose: Using perfusion computed tomography to prospectively 
investigate tumor vascularity and evaluate the relation of CT 
perfusion parameters and the pathological tumor stage of rectal 
cancer.
Materials and Methods: From Jan 1, 2007 to Jun 6, 2009, 159 
patients (male 101, female 58, average 65.6 years old) who were 
proven to have rectal malignancy underwent perfusion CT study 
with a sixteen-detector row CT scanner before surgical therapy. 
CT perfusion parameters including vascular blood flow (BF), 
vascular blood volume (BV), mean transmit time (MTT) and capillary 
permeability surface area (PS) of rectal cancer and adjacent normal 
tissue were compared between the patients of different histological 
patterns and stage by using 2 Independent T test and one way 
ANOVA method. A P of less than 0.05 was considered as significant.
Results: In the well-differentiated adenocarcinoma group, BF, BV and 
PS of the adjacent normal tissue of rectum increased significantly 
(P < 0.05). No statistic difference of CT perfusion parameters 
was shown between differentiated (95.6%) and mucinous (4.4%) 
adenocarcinomas, well and moderately and poorly differentiated 
adenocarcinomas, non-regional (57.9%) and regional (42.1%) nodal 
metastases of differentiated adenocarcinomas, non-distant (84.9%) 
and distant (15.1%) metastases of differentiated adenocarcinomas. 
Conclusion: Perfusion CT parameters cannot be used to predict 
the tumor stage of rectal cancer. Because of increase in vascularity 
of the adjacent normal tissue of rectum in well-differentiated 
adenocarcinoma, more aggressive treatment of post operation 
therapy strategy in this histological entity is suggested. 

P-193
The evaluation of inferior vena caval hemodynamics by 
magnetic resonance imaging
J. Koizumi1, T. Horie2, K. Yamamoto2, I. Muro2, K. Kuroda3;
1Diagnostic Radiology, Tokai University School of Medicine, Isehara, 
Japan, 2Radiologic Technique, Tokai University School of Medicine, 
Isehara, Japan, 3Human and Information Service, Tokai University 
School of Information Service and Technology, Isehara, Japan.

Purpose: Most of inferior vena caval filter are designed to capture 
emboli in the centrally dense portion because big emboli are apt 
to sail in the fastest blood stream which is the center of vena cava 
according to the Poisseille’s law. However, vena caval filters are 
sometimes put into the suprarenal vena cava for the patients with 
potential pregnancy, thrombosis in/ adjacent to the renal or gonadal 
veins, and may lessen the filtering efficiency. Thus, varying levels of 
vena caval hemodynamics were evaluated by phase contrast (PC) 
magnetic resonance angiography (MRA). 
Materials and Methods: In ten normal volunteers, breath-hold cine 
PC-MRA was obtained. The endodiastolic flow velocity was measured 
on coronal MRA traversing the maximum diameters of suprarenal 
(SR) and infrarenal (IR) portions, and confluence of vena cava. At 
confluence, four dimensional flow images were also reconstructed.
Results: Bipolar flow pattern (right dominant) was observed 
at confluence in all ten volunteers and it had tendency to get 
convergent more centrally at IR vena cava in eight. At SR vena cava, 
tripolar flow pattern was observed in five. At confluence, right 
dominant clock-wise whirls unified into one big vortex after the 
opening of tricuspid valve.
Conclusion: Vena caval filter should be deployed just below the 
renal venous ostia rather than confluence because the flow is more 

centrally dominant. When the filter has to be put suprarenally, filters 
with wide trapping capability may be desirable hemodynamically.

P-194
Small hypoechoic nodules in cirrhotic patients with previously 
treated HCC: analysis of “non-enhancing nodules at contrast-
enhanced-US”
L. Tarantino1, I. Sordelli2, A. Schiano1, G. Francica3, F. Sabbatino4;
1Internal Medicine, S.Giovanni di Dio Hospital, Frattamaggiore, Italy, 
2V Divisione di Chirurgia Generale, Seconda Università di Napoli, 
Naples, Italy, 3Internal Medicine, Camilliani Hospital, Casoria, Italy, 
4Oncology, Federico II University, Naples, Italy.

Purpose: To analyze small hypoechoic nodules (SHNs) showing 
absence of enhancement at contrast-enhanced-ultrasound (CEUS) 
in cirrhotic patients previously treated for hepatocellular carcinoma 
(HCC). 
Materials and Methods: 215 cirrhotic patients with HCC treated 
with surgery (19) and/or percutaneous ablation (192) and/or 
chemoembolization (44) were prospectively studied with US every 
two months (follow-up range: 10–32 months; median: 20 months). 
All new SHNs were studied with CEUS. Nodules showing early 
arterial enhancement (EN) at CEUS were considered recurrent HCCs. 
Non-enhancing nodules (NEN) underwent fine needle biopsy. HCC-
histologically negative nodules were followed-up with US every two 
months. Increase in size at follow-up was considered specific for 
recurrent HCC. Follow-up results were compared to FNB results. 
Results: 78 SHNs (size range: 7–20 mm; mean: 15 mm) were detected 
at US in 65 patients within 4–24 months (mean: 12 months) after 
previous HCC treatment. CEUS showed 52/78 (67%) ENs (diameter 
range 9–20 mm; mean: 16 mm). 26 NENs (diameter range: 7–13 mm) 
underwent FNB that showed HCC in 11/26 (42%) cases. 15/26(68%) 
cases of “cirrhosis” at histology were followed-up (4–24 months; 
mean: 12 months). 7/15nodules increased in size within 4–8 months 
and underwent thermal ablation. 5/15 did not change size and 
are still on follow-up. 3/14 nodules were no more detectable at 
subsequent US follow-up controls. 
Conclusion: Over 2/3 of SHNs, in the clinical setting of cirrhotic 
patients with previously treated HCC, showed early arterial 
enhancement at CEUS. All NENs were < 13 mm in size. Almost 1/3 of 
NEN (31% in our experience) could not be malignant (regeneration 
nodules?), and even disappear at follow-up control. 

P-195
Feasibility of power contrast injections and bolus triggering 
in oncologic patients with totally implantable venous access 
ports of the forearm
J.P. Goltz, C.O. Ritter, D. Hahn, R. Kickuth;
Department of Radiology, University of Würzburg, Würzburg, 
Germany.

Withdrawn

P-196
Assessment of carotid artery plaque enhancement with dual 
energy CT angiography
C. Thomas, A. Korn, I. Tsiflikas, D. Ketelsen, C.D. Claussen, M. 
Heuschmid;
Diagnostic and Interventional Radiology, University of Tübingen, 
Tübingen, Germany.

Purpose: Recent publications suggest that carotid artery plaque 
inflammation may lead to plaque vulnerability and may thus cause 
an increased risk for embolic stroke. Neovascularization is a feature 
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which is known to correlate with inflammation. The purpose of this 
pilot study was to assess the ability of dual energy CT (DECT) to 
detect neovascularization via plaque enhancement in carotid artery 
plaques.
Materials and Methods: 25 patients were prospectively included 
and received DECT angiography of the cervical vessels. Using 
the dual energy technique, virtual noncontrast (VNC) and iodine 
map (IM) images were calculated. Excessively calcified plaques 
were excluded from further evaluation. A custom written MATLAB-
software was applied to segment and analyze the HU values of the 
non-calcified parts of the plaques in the regular CT images, the VNC 
and the IM images. Patients were classified in a symptomatic (S) and 
a non-symptomatic (NS) group, and the results of the measurements 
were compared between the groups using t-tests. 
Results: 14 non- or partly calcified plaques in 12 patients could be 
analyzed, with 7 plaques in each group. No relevant differences for 
mean attenuation were found in the regular CT images (NS: 45.8 HU 
vs. S:39.3 HU, p=0.156), in the VNC images (NS:43.5 HU vs. S:32.2 HU, 
p=0.04) and in the iodine map images (NS:1.86 vs. S: 6.54, p=0.10). 
Conclusion: The results of this pilot study suggest that the proposed 
technique is not sufficient to detect plaque inflammation in 
symptomatic patients using iodine maps and virtual non-enhanced 
images. Further studies are warranted to reveal whether this is 
a basic limitation of DECT or if improved technical solutions like 
advanced plaque segmentation, improved DE postprocessing and 
cluster identification may lead to more promising results. 

P-197
Chest CT findings and clinical findings as risk and predictive 
factors for prognosis in acute pulmonary embolism
S.S. Shim, Y.J. Ryu, Y. Kim, J.Y. Hwang;
Radiology, Ewha Womans University School of Medicine, Mok Dong 
Hospital, Seoul, Korea.

Purpose: To evaluate the usefulness of pro-B-type natriuretic 
peptide (pro-BNP), computed tomographic (CT) findings including 
ventricular septal bowing (VSB), embolic burden, ratio between the 
diameters of right ventricle (RV) and left ventricle (LV), pulmonary 
infarction and pulmonary embolism severity index (PESI) score in 
predicting prognosis in normotensive patients with acute pulmonary 
embolism (PE). 
Materials and Methods: We retrospectively reviewed patients 
who had been admitted at our institute from January 2003 through 
December 2008. In forty-eight patients with proved PE, we measured 
pro-BNP, assessed the extent of right ventricular dysfunction by 
quantifying the shape of the interventricular septum, the ratio of the 
right ventricle to left ventricle short axis diameters, embolic burden 
and pulmonary infarction, scored clinical parameters according to 
PESI scoring system. 
Results: The multivariate analysis on risk factors of ventilator care 
selected pulmonary infarction (odds ratio [OR] 14.661; P=0.048; 95% 
confidence interval [CI] 1.020-210.724) and PESI score (OR 1.082, 
p=0.019, 95%CI 1.013, 1.155) as significant risk factors. However, 
no such relationship was found between any other laboratory, 
radiologic and clinical markers and ventilator care due to PE. 
Conclusion: Pulmonary infarction and high PESI score is predictive 
of poor prognosis of pulmonary embolism; therefore, these patients 
are considered intensive care at the time of initial diagnosis of acute 
pulmonary embolism. 

P-198
The culprit lesion and its consequences: combined 
visualization of the coronary arteries and delayed myocardial 
contrast enhancement in dual source CT
A.H. Mahnken1, P. Bruners1, A. Hennemuth2, O. Friman3;
1Diagnostic Radiology, RWTH-Aachen University, Aachen, Germany, 
2Institute for Medical Image Computing, Fraunhofer MEVIS, 
Bremen, Germany, 3Image Processing, Fraunhofer MEVIS, Bremen, 
Germany.

Purpose: To evaluate methods for the automated segmentation of 
delayed contrast-enhanced myocardium from late-phase cardiac CT 
and co-registration with coronary CT-angiography.
Materials and Methods: Six domestic pigs with interventionally 
induced reperfused myocardial infarction (MI) and six patients with 
chronic MI were examined with CT coronary angiography and late-
phase CT for assessing myocardial viability. For all datasets arterial 
and late-phase volumes were co-registered. MI size was measured 
in the late-phase images by manual delineation, the established 3SD 
method and a new mixture model approach. The correspondence 
between coronary artery lesions and MI was assessed in fused 
visualizations of the arterial phase image data, the segmentation 
results of the coronary artery tree and the MI.
Results: The co-registration of the arterial and late-phase images was 
successful in all cases. There was a substantial agreement between 
manual segmentation and the mixture model for animal (κ=0.839) 
and patient studies (κ=0.770). There were no differences between the 
mixture model and manual segmentation (p<0.05), while differences 
became significant when the 3SD method was involved. In patients, 
there was a discrepancy between the segmental distribution of 
MI and the empirical coronary artery perfusion in 10.4% segments 
when compared with the true branching pattern as shown by the 
co-registered images. 
Conclusion: The new mixture model approach is suited for the 
automated assessment of MI size from late-phase cardiac CT images. 
The evaluated methods eliminate the need for empirical knowledge 
of the anatomic relationship between the coronary artery lesion and 
the ischemically injured myocardium.

P-199
Evaluation of aortic root for preoperative planning using high 
pitch acquisition: is ECG-gating necessary?
T.D.L. Nguyen1, S. Baumueller1, R. Goetti1, M. Lachat2, T. Pfammatter1, 
T. Frauenfelder1;
1Institute of Diagnostic and Interventional Radiology, University 
Hospital of Zurich, Zürich, Switzerland, 2Clinic for Cardiovascular 
Surgery, University Hospital of Zurich, Zürich, Switzerland.

Purpose: To investigate the need of ECG-gating to assess the aortic 
aorta for preoperative planning and follow-up using CT angiography 
with high-pitch acquisition. 
Materials and Methods: 35 patients underwent prospectively 
contrast-enhanced CT-scan with and without ECG-gating on a 
Somatom Definition Flash (Siemens) during the same examination 
using a pitch of 3.2. For both exams the maximal diameter of the 
valve plane, sinus Valsalva, sinotubular junction and ascending 
aorta were measured by one reader using dedicated software and 
compared among each other (Wilcoxon-signed rank test). The image 
quality of the proximal coronary arteries, sinotubular junction and 
ascending aorta of both examinations were qualitatively assessed 
by two readers using a 4-point score (4=excellent, 1=not assessable). 
The image quality was compared between both examinations 
(Wilcoxon-signed rank test). Kappa-statistics was used to assess 
agreement of quality assessment. 
Results: Comparing the diameter, no significant difference was 
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found for valve plane and sinus Valsalva. But the maximal diameter 
was significantly higher on non-ECG-gated scans for the sinotubular 
junction (0.8 mm, p=0.0069) and ascending aorta (1.1 mm, p=0.0001). 
The image quality was significantly better for ECG-gated for coronary 
arteries (p>0.001; 3.3 versus 2.6) and sinotubular junction (p=0.023; 
3.7 versus 3.4), but not for the ascending aorta (p=0.0657; 3.9 versus 
3.7). There was an excellent and good interobserver agreement for 
ascending aorta and sinotubular junction, respectively, for coronary 
arteries. 
Conclusion: Although the image quality is slightly better on ECG-
gated scans, all relevant structures of the aortic root for preoperative 
planning and follow-up can be adequately assessed without ECG-
gating when using high-pitch acquisition. 

P-200
Contrast-enhanced magnetic resonance angiography 
for detection of reper-fused pulmonary arteriovenous 
malformations after coil embolization in patients with 
hereditary hemorrhagic telangiectasia
A. Massmann1, M. Schreiber1, P. Fries1, U.W. Geisthoff1, A. Buecker2, G. 
Schneider1;
1Department for Diagnostic and Interventional Radiology, 
Saarland University Hospital, Homburg, Germany, 2Radiology, UKS, 
Homburg, Germany.

Purpose: To evaluate contrast-enhanced magnetic resonance 
angiography (CE-MRA) as an accurate imaging modality for detec-
tion of reperfused pulmonary arteriovenous malformations (rPAVM) 
after coil embolization therapy in patients with hereditary hemor-
rhagic telangiectasia (HHT).
Materials and Methods: Since 2000, 282 patients with diagnosed 
HHT or their first degree relatives underwent CE-MRA screening. 
Overall, 171 PAVMs in 56 of 282 patients were treated. Feeding 
vessels were successfully embolized using platinum coils. Follow-
up CE-MRA of treated patients was performed at 3, 12 months 
and afterwards in 1-year intervals. In case of detection of rPAVM in 
CE-MRA, catheter angiography (CA) was performed for confirmation 
and re-embolization. 
Results: CE-MRA or CA detected 12 rPAVM out of 171 embolized 
PAVMs in ten patients. CE-MRA and CT could not depict one rPAVM in 
one patient treated with stainless steel coils. In three patients, global 
CA did not reveal rPAVMs. Only super-selective CA of the feeding 
artery depicted these rPAVMs. So, CE-MRA revealed high accuracy 
for detection of rPAVM as compared to CA considered as gold 
standard. Moreover, CE-MRA showed no false positive rPAVMs and 
CA revealed no additional rPAVMs compared to CE-MRA. All rPAVMs 
were successfully re-embolized. 
Conclusion: Reperfusion of initially successfully treated PAVMs may 
occur after a longer time, which makes regular follow-up mandatory. 
Opening of collateral feeding vessels, insufficient packing of 
embolization coils and corrosion of no longer used tungsten-coils 
lead to embolization failure. CE-MRA proofed to be a useful tool 
which is more sensitive than global CA and as sensitive and specific 
as selective CA in detection of rPAVMs.

P-201
Utility of cardiac MRI in right ventricular functions evaluation 
in health and disease
M.K. Meena1, S. Sharma2, G. Gulati2, P. Jagia2, A.K. Gupta1, A. Saxena3;
1Radiodiagnosis, All India Institute of Medical Sciences, New Delhi, 
India, 2Cardiac Radiology, All India Institute of Medical Sciences, 
New Delhi, India, 3Cardiology, All India Institute of Medical Sciences, 
New Delhi, India.

Purpose: To establish the normal reference values of RV functions 
in healthy adult population using CMR (cardiovascular magnetic 
resonance) and to compare the results of RV functions analysis using 
two different sets of cine images: SA (short axis) and HLA (horizontal 
long axis view).
Materials and Methods: Total 74 (50 healthy and 24 patients with 
compromised RV functions) subjects of 13- to 49-year age group 
were studied. Cine images of the heart were acquired using SSFP 
sequence in SA and HLA plane. RV volumes (EF, EDV, ESV, SV, and CI) 
were calculated using ARGUS software and their correlation with 
different body parameters (BSA, Wt., Ht., and age) was established. 
Inter- and intraobserver variabilities were also assessed. 
Results: Mean values of all RV functions parameters among both 
males and females were found to be lower in our study population 
compared to previous literature. BSA (p-value=.001 to .01), weight 
(p-value=.004 to .048) and height (p-value=.000 to .003) showed a 
statistically significant correlation with all RV parameters except the 
EF. Mean values of all the RV parameters were higher in SA-plane 
compared to the HLA-plane. Interobserver variability was higher in 
HLA-plane compared to the SA-plane. 
Conclusion: Reliable assessment of RV functions can be made by 
CMR. This study provides gender-specific normal reference values 
of RV functions in healthy adult population. Calculation of functions 
in HLA-plane is less reproducible than SA-plane and this plane also 
tends to underestimate the ventricular volumes compared to the 
SA-plane.

P-202
Image quality and radiation exposure at computed 
tomography angiography of the supraaortic arteries with 80 or 
120 kVp protocol
D. Beitzke, R. Nolz, G. Edelhauser, R.E. Schernthaner, C. Plank, F. Wolf, J. 
Lammer, C.M. Loewe;
Department of Radiology/Division of Cardiovascular and 
Interventional Radiology, Medical University Vienna, Vienna, 
Austria.

Purpose: To evaluate the influence on image quality and diagnostic 
confidence of a low-dose (80 kVp) protocol for computed tomography 
angiography (CTA) of the supraaortic arteries in comparison to the 
standard 120 kVp protocol. 
Materials and Methods: Thirty consecutive patients referred for 
CTA of the supraaortic arteries were included in this prospective 
randomized trial. CTA was performed using either 120 or 80 
kVp at fixed mAs settings. All patients were examined using the 
same contrast injection protocol. Density measurements for CNR 
calculations were performed at three different anatomical levels 
to objectively evaluate vessel opacification. For the evaluation of 
image quality a four-point scale (3=excellent, 2=good, 1=diagnostic, 
0=non diagnostic) was applied to evaluate 14 vascular segments in 
each patient. The dose length product was calculated to assess the 
differences in the patient’s radiation exposure. 
Results: CTA at low kVp settings showed higher vessel opacification 
and a higher background noise resulting in a nonsignificantly lower 
overall CNR compared to the 120 kVp protocol (64.9±27.1 vs. 68±24.2; 
p=0.74). Subjective image quality at low kVp was rated excellent or 
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good in 90.8% of 196 evaluated vascular segments (97.3% in the 120 
kVp group). Four vascular segments in one patient at 80 kVp were 
classified nondiagnostic due to lack of contrast (technical problem). 
Dose length product was significantly lower in the 80 kVp group 
(227.3±17.9 vs. 746.5±67.2; p<0.001). 
Conclusion: Tube voltage reduction to 80 kVp in CTA of the 
supraaortic arteries allows for significant radiation dose reduction 
with almost identical overall CNR and a diagnostic image quality in 
almost all patients.

P-203
Aortic neck dilation after endovascular abdominal aortic 
aneurysm repair: should be predicted?
R. Iezzi1, C. Di Stasi1, R. Dattesi1, F. Pirro1, F. Snider2, L. Bonomo1;
1Department of Bioimaging and Radiological Sciences, “A. Gemelli” 
Hospital - Catholic University, Rome, Italy, 2Department of Vascular 
Surgery, “A. Gemelli” Hospital - Catholic University, Rome, Italy.

Purpose: To evaluate whether dynamic computed tomography 
(CT)-imaging can provide functional vessel information predicting 
the likely outcomes of aortic neck in patients undergoing EVAR. 
Materials and Methods: We prospectively enrolled in our study 
20 consecutive patients with AAA (group A) and 20 consecutive 
patients without AAA. Electrocardiographically-gated CTA datasets 
were acquired in all patients utilizing a 64-slice CT scanner (Light-
Speed Volume CT, General Electric). Axial pulsatility measurements 
were taken at 3 clinically relevant levels within the iuxtarenal 
abdominal aorta: a) 2-cm above the highest renal artery, b) at the 
level of renal arteries, c) 1-cm below the lowest renal artery. Manual 
CTA measurements were randomly performed on axial images twice 
by three independent readers. Cross-sectional area change and 
wall distensibility obtained in the two groups were determined and 
statistically compared. 
Results: Significant aortic pulsatility exists within the abdominal 
aorta across the renal arteries during the cardiac cycle in both groups. 
In particular, in patients with AAA, it was identified a subgroups of 
patients with an higher infrarenal distensibility.
Conclusion: Dynamic CT imaging could provide insight into the 
pathophysiology of abdominal aorta with potential consequences 
for endograft sizing and selection. In particular, the identification of 
patients with higher infrarenal distensibility, potentially predicting a 
post-EVAR proximal neck dilation in the long-term follow-up, could 
change the stent-graft selection looking at an improved fixation. 
This pilot study suggests that a secure fixation is not only graft and 
site dependent but also dynamic dependent. 

P-204
Use of image fusion and navigation system in non-vascular 
percutaneous thoracic and abdominal interventional radiology 
procedures
M. Guimaraes, R. Uflacker, C. Schonholz, B. Selby Jr, C. Hannegan;
Interventional Radiology, Medical University of South Carolina, 
Charleston, SC, United States of America.

Purpose: Case-based presentation of the navigation system (NS) 
characteristics, applications, advantages and limitations in the 
performance of thoracic and abdominal non-vascular percutaneous 
procedures.
Materials and Methods: The NS (PercuNav, Phillips) enables inter- 
ventional radiologists navigate tracked instruments (biopsy, aspira-
tive and ablation needles) to the target area (tumors, abscesses) 
using computed tomography (CT) or ultrasound-fused images. It 
enables matching the area of interest of both live and pre-procedure 
images and it guides procedures with a single display of patient 
anatomy overlaid with instrument tip location. In order to evaluate 

the NS, ten different procedures were performed under CT-guided 
fusion image, including abdominal abscess drainages, lung and liver 
tumor biopsies and radiofrequency ablations.
Results: All procedures were performed successfully and without 
complications. NS set up time increased the total procedure time. In 
challenging access cases such as in deep pelvic/abdominal lesions 
with small windows, in small lung and liver lesions and in hepatic 
dome lesions, the NS definitely added safety and saved time for 
target lesion needle access. The main limitation of the current 
technology is the lack of consistent reference image in the target 
areas sensitive to respiratory movements.
Conclusion: The fused images NS technology is under development 
and it seems to be safe and effective in most of the non-vascular 
percutaneous procedures. A respiratory-gated system should 
address the current limitation for a subset of patients. Following 
the inherent learning curve, decrease in the global procedure time 
is expected.

P-205
New challenge of coronary-CT on Tako-Tsubo cardiomyopathy
G.P. Feltrin, M.V. Guzzetta, G. Vaccari, G. Guzzetta, G. Rosa;
Radiology, Residency School, University of Padua, Padova, Italy.

Purpose: To analyze the incidence of a myocardial bridging on pa-
tients with Tako-Tsubo (TT) syndrome and efficacy of coronary CT 
study on transient apical ballooning of left ventricle without signifi-
cant coronary disease. 
Materials and Methods: In the past 6 months we have prospectively 
studied 23 patients for TT syndrome by coronary CT and (all but two) 
conventional coronarography. The myocardial bridging findings 
were compared in CT and in conventional angiography to establish 
the more efficient technique. 
Results: In all patients the absence of coronary disease was con-
firmed. In 13 of 23 patients (56%) the complete or partial encasement 
of anterior descending artery was detected. The definite myocar-
dial bridging was clearly depicted in 7 of 12 patients by MSCT. The 
encasement (with or without bridging) could always suggest an 
indication for coronary stent. 
Conclusion: The etiology and diagnosis of TT syndrome remain 
substantially unexplained but the MSCT provides important aid for 
the diagnosis revealing the bridging and unequivocally demonstrat-
ing the encasement of the descending anterior coronary artery. And, 
most importantly, it can avoid an un-useful coronary interventional 
design. 

P-206
The role of genetic factors in the carotid arteries 
atherosclerosis: work in progress
F. Fanelli, M.F. Giannoni, E. Boatta, P. Lucatelli, C. Zini, A. Tarnoki, D. 
Tarnoki, R. Passariello;
Department of Radiological Sciences, Interventional Radiology Unit, 
Rome, Italy.

Withdrawn
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P-207
Contrast enhanced high-resolution 3T MR angiography for the 
evaluation of pulmonary arterial anatomy in neonates with 
complex congenital heart disease
J.M. Moriarty1, K. Nael1, P. Abbona1, P. Renella1, G. Satou2, J.P. Finn1;
1Diagnostic Cardiovascular Imaging, UCLA Medical Center, Los 
Angeles, CA, United States of America, 2Pediatric Cardiology, UCLA 
Medical Center, Los Angeles, CA, United States of America.

Purpose: Complex congenital heart disease (CHD) is frequently 
associated with significant anomalies of the pulmonary vasculature. 
Due to poor sonographic windows, echocardiography is frequently 
sub-optimal, and the gold standard of catheter angiogram is invasive 
and potentially hazardous in this unstable neonatal population. The 
high spatial and contrast resolution capabilities of 3T MRA may allow 
safe, reproducible, non-invasive evaluation prior to endovascular or 
surgical therapy; however, this has not been previously demonstrated 
in the neonatal population. 
Materials and Methods: Six neonates underwent contrast-en-
hanced MRA (CE-MRA). Ages ranged from 1 day to 24 days, and  
weights from 1.9 kg to 3.1 kg. Gadolinium-enhanced time-resolved 
MR angiographic images of the thorax and central vessels were 
acquired with subsequent high-resolution multiphasic MR angiog-
raphy. Flow quantification through the pulmonary vessels and aorta 
was performed in all cases. The image quality, diagnostic yield, 
image noise, and artifact were evaluated by two radiologists inde-
pendently. 
Results: All studies were performed safely and yielded high dia-
gnostic image quality. Image noise and artifact were minimal and 
never interfered with diagnosis. No non-evaluable segments were 
encountered. Pulmonary arterial anomalies were encountered in 
four cases, including confluent branch pulmonary arteries supplied 
by aortic collaterals, pulmonary arterial stenoses, pulmonary AV 
shunting and aorto-pulmonary collaterals. 
Conclusion: 3T CE-MRA is a robust, accurate and non-invasive diag-
nostic tool in the evaluation of neonatal pulmonary arterial anatomy 
prior to surgical or endovascular management. 

P-208
Peripheral MR angiography: a pictorial review of artefacts 
mimicking pathology and pitfalls in interpretation
N. Goyal1, S.K. Agarwal2;
1Radiology, University Hospital of Wales, Cardiff, United Kingdom, 
2Radiology, Wrexham Maelor Hospital, Wrexham, United Kingdom.

Learning Objectives: 1. To understand the various peripheral 
MR angiography techniques. 2. To appreciate some of the 
imaging artefacts mimicking pathology. 3. To realize the pitfalls in 
interpretation of these images.
Background: Peripheral MR angiography is rapidly developing 
and has become the standard method for evaluating peripheral 
vascular disease. MRA allows accurate and detailed assessment of 
peripheral vasculature without requiring arterial catheterization, 
nephrotoxic contrast, or ionizing radiation. However, there are 
artefacts associated with this technique. Some of these are inherent 
to the nature of imaging modality while others are due to patient 
factors such as movement or foreign bodies. 
Clinical Findings/Procedure Details: The peripheral MR angiog-
raphy artefacts can often mimic pathology, which may lead to 
incorrect estimation of the lesions and in some cases unnecessary 
invasive procedures. We present some of these artefacts seen in our 
practice. We also present a few examples of potential pitfalls in MR 
angiogram interpretation emphasizing the value of raw data when 
reporting these images. 
Conclusion: Peripheral MR angiography is a useful, non-invasive 

and non-radiating investigation with capabilities of multi-planar and 
3D image interpretation. However, it is of paramount importance for 
the reporting radiologists to be aware of the artefacts and potential 
pitfalls in image interpretation.

P-209
Contrast-enhanced ultrasound in the follow-up of patients 
after endovascular abdominal aortic aneurysm repair (EVAR): a 
pictorial review
R. Iezzi1, A.R. Cotroneo2, F. Pirro1, R. Dattesi1, M.L. Storto2, L. Bonomo1;
1Department of Bioimaging and Radiological Sciences, “A. 
Gemelli” Hospital - Catholic University, Rome, Italy, 2Department 
of Radiological Sciences and Bioimaging - Section of Radiology, “G. 
D’Annunzio” University - “SS. Annunziata” Hospital, Chieti, Italy.

Learning Objectives: To review ultrasound contrast agents and 
contrast-specific imaging characteristics and to learn the CE-US 
scanning technique. To describe the normal aspect of stent-graft 
on CE-US imaging. To illustrate the aspect of EVAR-correlated 
complications on CE-US imaging, focusing on detection and 
classification of endoleaks. 
Background: EVAR is considered an accepted alternative to open 
surgery in selected patients. The feasibility of EVAR is mainly 
dependent on strict follow-up in order to obtain an early detection 
and treatment of eventual complications. The most common 
complication is represented by the endoleak, which is the major 
cause of enlargement and rupture of the aneurysm, and the main 
indication for surgical late conversion. The introduction of ultrasound 
contrast agents and contrast-specific imaging (CE-US) has rekindled 
interest in the potential of this modality for replacing of CTA in 
routine post-EVAR surveillance. 
Clinical Findings/Procedure Details: Endoleak appears as a high 
attenuation area beyond the graft but within the aneurysm sac, 
absent on the baseline unenhanced phase images, due to the 
presence of contrast enhancement. The evaluation is based on 
visual assessment with particular attention to the endoleaks wash-in 
and wash-out, origin of the endoleaks, identification of inflow and 
outflow collateral vessels as well as enhancement morphology. 
Conclusion: CEUS is a fast, non-invasive, reliable and valid alternative 
to MSCT angiography for endoleak detection in endovascular aortic 
stent graft patients. Our suggested post-EVAR follow-up is based on 
CTA at 1 and 12 months after EVAR with CEUS performed at 6 months 
and annually thereafter, if no complications are detected. 

P-210
Multi-detector row CT angiographic imaging of lower 
extremity vascular disease: a pictorial review
R. Iezzi, M. Nestola, F. Pirro, R. Dattesi, L. Bonomo;
Department of Bioimaging and Radiological Sciences, “A. Gemelli” 
Hospital - Catholic University, Rome, Italy.

Learning Objectives: To learn the CT scanning technique to acquire 
the data for the evaluation of patients with lower limb peripheral 
arterial disease by using both a 16- and 64-MDCT scanner. To 
describe the normal anatomy on axial and reconstructed three-
dimensional images. To illustrate the CT-angiographic findings 
of peripheral arterial disease on axial and reconstructed three-
dimensional images. 
Background: New MDCT scanners have brought isotropic CT 
imaging to clinical routine significantly improving cardiovascular 
imaging. CT-angiography allows reproducible three-dimensional 
volumetric analysis of lower extremities arterial system by high 
temporal, spatial in-plane and longitudinal resolution imaging 
of vascular opacification. CTA is an accurate and reliable non-
invasive alternative to conventional DSA in the assessment of lower 
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extremities arteries in patients with peripheral arterial disease, also 
based on its speed and reproducibility. 
Clinical Findings/Procedure Details: The purpose of this presen-
tation is to describe and explain the normal aspect of peripheral 
vascular system as well as pathologic findings detected on axial 
and reconstructed three-dimensional images. The pictorial will 
be focalized on tips and tricks which allow a correct differential 
diagnosis. 
Conclusion: Due to the rapid diffusion of MDCT scanners and the 
increased number of patients with lower extremity vascular disease, 
it is mandatory that not only vascular/interventional radiologists 
but every imager should be familiar with the full gamut of possible 
pathological findings, in order to allow a correct planning of 
endovascular/surgical treatment. 

P-211
Percutaneous interventions in non-axial bone metastasis: how 
to maximize image guidance with new software
O. Pellerin1, L. Bellmann1, S. Oudard2, M.R. Sapoval1;
1Interventional Radiology, Georges Pompidou European Hospital, 
Paris, France, 2Oncology, Georges Pompidou European Hospital, 
Paris, France.

Learning Objectives: To describe the technique of percutaneous 
radiologic cementoplasty and RFA for complex bone metastasis 
using a C Arm flat panel detector (FPD) angiosuit equipped with a 
semi automatic guiding software (Iguide®; Siemens). 
Background: Cementoplasty and/or RFA are accepted interventional 
techniques to treat painful osteolytic metastasis. CT conventional 
guidance is not always feasible due to environment/hospital 
constraints. Therefore, it is of interest for an IR Service to develop this 
intervention on a FPD equipped with additional software capabilities 
(Iguide). 
Clinical Findings/Procedure Details: Iguide consists of 3D guid-
ance based on acquisition of a volume of interest on a FPD during 
a 5 sec rotation. The first step consists of definition by the IR of the 
skin entry point and the target lesion. The second step is definition 
of working projections. Then, the software according to preset 
produces the fluoroscopic images of the optimal virtual tract. 
The needle is advanced following this tract and using continuous 
fluoroscopy while only the initial FPD data set is used. This exhibit 
will show the step by step principle of the image guidance protocol, 
and several clinical examples of complex pelvic ring lesions treated 
using this technique. 
Conclusion: The software allows easy access to complex lesions 
without the need of conventional CT use.

P-212
Dual source, dual energy MDCT angiography in peripheral 
artery disease
K. Kichikawa, S. Kitano, W. Higashiura, S. Ichihashi, H. Ito, T. Maekura, 
S. Sakaguchi;
Radiology, Nara Medical University, Kashihara, Japan.

Learning Objectives: The learning objectives of this educational 
exhibit are: 1) To explain the principles and imaging technique. 2) To 
present the novel application. 3) To review potential dual energy CT 
diagnostic pitfalls for peripheral artery disease. 
Background: MDCT is a useful imaging modality especially for 
evaluation of peripheral artery obstructive disease. Dual source 
and dual energy MDCT has many advantages such as high time and 
spatial resolution and it is possible to obtain virtual voltage CTA. 
Our purpose is to provide a guide for performing state-of-the-art 
dual source CTA and to review the dual energy application as well as 
diagnostic pitfalls. 

Clinical Findings/Procedure Details: Dual energy principles and 
imaging technique – Imaging parameters – Injection technique 
- 2-material-decomposition – 3-material-decomposition. Virtual 
variable voltage CT angiography – Separation between calcium and 
iodine in CTA – 1-click bone removal CTA – Hard plaque and soft 
plaque segmentation. 
Conclusion: Dual source, dual energy CTA has improved signifi-
cantly with the rapid acquisition of isotropic dual energy data. 
One-click bone removal CTA and virtual voltage CTA is a promising 
method of angiographic imaging of the lower extremities with 
peripheral artery disease. 

P-213
Low-flow and high-flow vascular malformation: is angiography 
always necessary?
A. Ianniello1, G. Carrafiello2, G. Angeretti2, P. Nicotera1, R. Mattassi3, A. 
Cazzulani1, C. Fugazzola2;
1Department of Radiology, Azienda Ospedaliera, Garbagnate 
Milanese, Italy, 2Radiology, University of Insubria, Varese, Italy, 
3Vascular Surgery, Centre for Vascular Malformations, Garbagnate 
Milanese, Italy.

Learning Objectives: To assess the usefulness of colour-Doppler 
ultrasound (CDU) and dynamic magnetic resonance (MR) in 
distinguishing high-flow vascular malformations (arteriovenous 
malformations: AVM) from low-flow vascular malformations, 
composed of venous malformation (VM), lymphatic malformation 
(LM) and capillary malformation (CM). 
Background: Vascular malformations are subcategorized as 
lymphatic, capillary, venous, arteriovenous, and mixed malformations, 
according to the predominant type of vessel involved. Alternatively, 
vascular malformations can be classified into low-flow or high-flow 
lesions on the basis of hemodynamic flow characteristics.
Clinical Findings/Procedure Details: Between September 2007  
and June 2009, 28 patients underwent 28 colour-Doppler ultra-
sonogra-phy and 28 dynamic MRI for peripheral vascular malfor-
mations. The ultrasonography was performed with Philips iU22 
(Achieva, Best, The Netherlands) with linear-array transducer (9-3 
e 12-5 MHz), while MR studies were conducted with Avanto 1,5 T 
(Siemens Medical System, Erlangen-Germany) with a standard imag-
ing protocol that includes T2-weighted FSE fat-saturated images in 
at least two planes, T1-weighted FSE (also with fat saturation, before 
and after contrast media administration) and time-resolved MR 
angiography sequence using 3D fast dynamic GRE imaging with a 
temporal resolution of 3–5 sec. Confirmation of the peripheral vascu-
lar malformations was based on angiographic or venographic find-
ings. The study revealed 14 MV, 6 AVM, 4 mixed type malformation 
(3 VM-LM and 1 VM-CM), 3 LM (2 macrocystic and 1 microcystic) and 
1 MC: there was a total agreement between MR-ultrasound findings 
and angiographic or venographic studies. 
Conclusion: Dynamic MR and CDU are useful for distinguishing 
high-flow from low-flow vascular malformations, which do not need 
angiography for treatment. 
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P-214
Deep venous anomalies in congenital vascular malformations 
of venous predominance: what you need to know
A. Ianniello1, P. Nicotera1, M. Vaghi2, L. Boccalon2, R. Mattassi2, A. 
Cazzulani1;
1Department of Radiology, Azienda Ospedaliera, Garbagnate 
Milanese, Italy, 2Vascular Surgery, Centre for Vascular Malformations, 
Garbagnate Milanese, Italy.

Learning Objectives: To assess the deep venous system (CVS) by 
phlebographic study performed in clinostatism/orthostatism in 
patients with vascular malformations (VaM) of venous type. 
Background: Presenting with incidence estimated at 1–2 cases per 
10,000 births, the venous malformations (VM) represent the most 
frequent forms of VaM; are low flow VaM, present from birth, with no 
proliferative aspects, composed of abnormal collections of veins that 
have a variable luminal size and wall thickness and geographically 
can appear superficial, deep, diffuse, localized, and not uncommonly 
multiple. Knowledge of the integrity of the deep venous trunks is 
essential in preventing management errors. 
Clinical Findings/Procedure Details: In addition to assessing the 
integrity and continence of superficial venous system (SVS), deep 
venous anomalies as phlebectasia (a diffuse dilatation of one or 
more venous segments), aplasia or hypoplasia (an absence or under 
development of venous trunk), aneurysm (a localized area of venous 
dilatation that communicates with a main venous structure by a 
single channel) and avalvulia (an absence of valves in the venous 
trunks of one or more extremities) will be also described. 
Conclusion: The incidence of DVS abnormalities, also from a review 
of literature, is around 47% of VM. The failure to identify DVS 
abnormalities, type of aplasia, hypoplasia and aneurysm can lead to 
serious medication errors. 

P-215
Two cases of small bowel obstruction secondary to 
haematomas following open abdominal aortic aneurysm 
repair
N. Goyal1, V.W. Jones2, S.K. Agarwal2;
1Radiology, University Hospital of Wales, Cardiff, United Kingdom, 
2Radiology, Wrexham Maelor Hospital, Wrexham, United Kingdom.

Gastrointestinal tract complications after AAA repair are well known. 
We present two cases where a post-operative haematoma, one at 
the proximal anastomosis and one at the distal site, resulted in small 
bowel obstruction. CT and operative findings are discussed. 

P-216
Radio-pathological correlation of non-secreting juxtacardiac 
paraganglioma
L.I. Hristova, V. Laurent, D. Mandry, D. Regent;
Radiology Adults, CHU Nancy, Nancy, France.

Withdrawn

P-217
Reversal early enhancing hepatic pseudolesion in a patient 
with SVC obstruction
R. Guerrero, J. Villalba, I. Corcuera, A. Tomasello, X. Salvador, J.E. 
Otero;
Radiology, Hospital de la Santa Creu i Sant Pau, Barcelona, Spain.

An early enhancing hepatic pseudolesion in segment IV was detected 
in diagnostic thoracic CT in a patient with SVC syndrome secondary 
to fibrosing mediastinitis. In the control CT after the treatment with 
a SVC stent the lesion had disappeared. 

P-218
Venturi- and steal-effect of the superior mesenteric artery 
causing abdominal angina
P. Minko, A. Massmann, A. Buecker, M. Katoh;
Diagnostic and Interventional Radiology, Saarland University 
Hospital, Homburg, Germany.

Abdominal angina caused by the Venturi-effect and steal-phenom-
enon in a patient with celiac trunc occlusion, aberrant hepatic artery 
originating from the mesenteric artery, and high-grade stenosis of 
the mesenteric artery. 

P-219
An unusual cause of leg pain: peroneal vein aneurysm
O.V. Abeyakoon1, A.A. Alvi1, P. Gaines2;
1Radiology, Sheffield Teaching Hospitals, Sheffield, United 
Kingdom, 2Sheffield Vascular Institute, Northern General Hospital 
Shef, Sheffield, United Kingdom.

We describe the case of a young female patient presenting with 
progressively worsening right sided calf pain. She was diagnosed 
with a peroneal vein aneurysm. We discuss her imaging and factors 
that need consideration in her management. 

P-220
Large superior mesenteric vein aneurysm: indications for 
conservative management versus endovascular or surgical 
repair
T.M. Loper1, D. Johnson, II2, T. Truong2, J.-H. Vu2, D.A. Siragusa1, J. 
Matteo1;
1Radiology, University of Florida and Shands Jacksonville, 
Jacksonville, FL, United States of America, 2Surgery, University 
of Florida- Shands Jacksonville, Jacksonville, FL, United States of 
America.

Withdrawn 

P-221
An accessory renal artery pass through the diaphragmatic crus
C.C. Basekim, M. Saglam, E. Kizilkaya;
Radiology Srv., GATA Haydarpasa Egt. Hst., Istanbul, Turkey.

We report the case of an accessory renal artery pass through the 
diaphragmatic crus which was first misdiagnosed as fibromuscular 
dysplasia. To our knowledge, this course of renal artery is very rare. 
CT angiography can provide good information about this condition. 
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P-222
Coconut in a lung cancer patient
P.-Y. Marcy1, F. Civaia2, P. Rossi2, S. Rusek2, V. Dor2;
1Department of Radiodiagnostics and Interventional Radiology, 
Antoine Lacassagne Cancer Research Institute, Nice, France, 
2Cardiology, Centre Cardiothoracique, Monaco, Monaco.

Thrombosed giant (10 cm) right coronary artery aneurysm (RCAA) 
compressing the right heart in a lung cancer patient should be 
considered in the differential diagnosis of mediastinal masses. US, 
cardiac CT and MRI coronarography pictures and movies will be on 
display. 

Neuro and carotid intervention 

P-223
Results of intra-arterial lysis in acute occlusion of the central 
retinal artery
C. Vockelmann1, K. Matyssek2, A. Ranft2, K. Mathias2;
1Institut für Diagnostische und Interventionelle Radiologie, 
Evangelisches Krankenhaus Mülheim/Ruhr, Mülheim an der Ruhr, 
Germany, 2Radiologische Klinik, Klinikum Dortmund gGmbH, 
Dortmund, Germany.

Purpose: Acute occlusion of the central retinal artery (CRA) is usually 
treated with hemodilution. Results in literature show that 42% of 
patients preserve the ability to read through this treatment. We 
report results of an intensified therapy with selective intra-arterial 
lysis (IAL) of the ophtalmic artery. 
Materials and Methods: We evaluated 15 patients who received 
IAL because of acute amaurosis. Technical procedure, lysis dose 
and clinical outcome with testing of visual acuity before discharge 
were analyzed. Lysis was performed through selective access of 
the ophthalmic artery. If possible, full systemic heparinisation and 
hemodilution were executed for three days. 
Results: Angiography was indicated in 15 patients (11 male, 4 female) 
with an average age of 71.4 years. Lysis was begun average 3.5 hours 
after begin of symptoms. In one patient, probing of the carotid 
artery was impossible due to vessel elongation. Another patient 
had a filiform stenosis of the origin of the affected side internal 
carotid artery. Primary to lysis a stent angioplasty was performed. 
Lysis was executed with an average of 50 mg Alteplase. Relevant 
complications like intracerebral or gastro-intestinal bleedings did 
not occur. One patient showed a peripheral retinal bleeding. 10 
patients (71%) were able to read at discharge. Average visual acuity 
was 0.4 minutes of arc. Two patients could count fingers, two could 
see hand movements. 
Conclusion: In acute occlusion of the CRA, IAL combined with 
heparinisation and hemodilution is a safe method. It can improve the 
clinical outcome of patients with short-term symptom onset. 

P-224
Supra-selective ophthalmic artery catheterization followed by 
intra-arterial chemotherapy with melphalan: an alternative to 
enucleation in cases of advanced intraocular retinoblastoma
P. Mosimann1, F. Munier2, M. Beck-Popovic3, A. Uské1, R. Meuli1, S. 
Binaghi1;
1Diagnostic and Interventional Radiology, CHUV, Lausanne, 
Switzerland, 2Pediatric Ocular Oncology, Hôpital Ophtalmique 
Jules Gonin, Lausanne, Switzerland, 3Pediatric Oncology, CHUV, 
Lausanne, Switzerland.

Withdrawn.

P-225
Combined intra arterial thrombolysis and mechanical 
desobstruction in acute ischemic stroke
L. Ikka1, F. Boujan1, M. Habashy1, V. Lauer2, A. Modreanu1, C. Jahn1, L. 
Mertz1, V. Wolff2, P. Kehrli3, J. Thiranos3, C. Maresceaux2, R. Beaujeux1;
1Radiologie A, Hôpitaux Universitaires de Strasbourg, Strasbourg, 
France, 2Neurologie, Hôpital Civile, Strasbourg, France, 
3Neurochirurgie, Hôpitaux Universitaires de Strasbourg, Strasbourg, 
France.

Purpose: Prospective evaluation of feasibility and efficiency of com-
bined intraarterial thrombolysis (IAT) and mechanical desobstruction 
(MD) in patients with acute ischemic stroke (AIS).
Materials and Methods: From September to December 2009, out 
of 32 consecutive patients admitted for fibrinolytic treatment to 
Strasbourg University Hospital, 12 (8 male, 4 female, mean age 61.3 
years) were treated by a combined technique. Patients had arterial 
occlusion of basilar artery (n=2), internal carotid artery (n=6 cases) 
or middle cerebral artery (4 cases). After multidisciplinary discussion, 
this treatment was decided according to intravenous thrombolysis 
(IVT) contraindications (n=5 cases) or clinical worsening during IVT 
(1 case). For MD, vascular access was obtained via common femoral 
artery using a 8F sheath and guiding catheter. Then, we performed 
up to five attempts of thromboaspiration with a Neuron® catheter 
(Penumbra Inc.) and/or clot retrieval using a Solitaire® stent (ev3 
Inc.). IAT consisted of fractioned rt-PA administration at clot level 
at different stages of the intra-arterial procedure respecting a 
maximum amount of 0.3 mg/kg. 
Results: Recanalisation was obtained in all patients. Immediate 
angiographic control showed complete flow restitution (TIMI 3) 
in 9 patients, whereas 3 patients had partial flow restitution (TIMI 
2). Eight patients had good clinical outcome (Rankin ≤ 2) with 
preserved autonomy at hospital discharge. No procedure related 
complications occurred. No patient died. None had symptomatic 
cerebral hemorrhage. In all patients penumbra was rescued. 
Conclusion: Combined IAT and MD appear to be safe and efficient 
in patients with acute ischemic stroke and IVT contraindication. 
Randomised clinical studies are necessary to define its place in acute 
stroke treatment.

P-226
Symptomatic atherosclerotic middle cerebral artery stenosis 
treatment with self-expandable intracranial stents: single 
center experience
R. Gandini, F. Massari, E. Pampana, C. Del Giudice, C.A. Reale, G. 
Simonetti;
Diagnostic Imaging and Interventional Radiology, University of 
Rome “Tor Vergata”, Rome, Italy.

Purpose: Endovascular treatment of intracranial stenosis with self-
expandable stents is a new challenge for prevention and treatment 
of acute stroke. We report our single-center experience in middle 
cerebral artery stenosis treatment focusing on pre- and post-
procedural management.
Materials and Methods: In this study were enrolled medically 
refractory patients with symptoms evaluated with Rankin score 
attributable to angiographically demonstrated intracranial stenosis 
>50% in vessels of 2.5 to 4.5-mm diameter. Intracranial lesions 
were predilated with an undersized balloon catheter to 80% of 
native vessel diameter, followed by deployment of self-expanding 
Wingspan stent to facilitate atherosclerotic plaque remodeling and 
maintain vessel patency. All patients underwent post-procedural 
neurologic examinations, and angio-MR was performed 3 and 6 
months after procedure.
Results: Eleven patients were enrolled in our study. Eight patients 
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had an acute ischemic stroke and the remaining three had transient 
ischemic attacks. There was successful deployment of the Wingspan 
stents in all patients. The M1 (n. 8) and M2 (n. 3) middle cerebral artery 
segments were treated. Successful recanalization occurred in 100% of 
patients with reduction of the stenosis from 84 ± 4% down to 18 ± 2%. 
No immediate post-procedural complications occurred. 24 hours post-
procedural MR diffusion analysis showed absence of acute ischemic 
lesions. Angio-MR follow-up at 6 months revealed no restenosis.
Conclusion: Our experience with SES in treatment of middle cere-
bral stenosis demonstrated technical feasibility and high rate of 
recanalization with acute stenting. A good planning associated 
with the choice of adequate devices in dedicated centers with high-
experience operators permits to obtain excellent results.

P-227
Carotid artery stenting in Japanese population: 10-year clinical 
and radiological follow-up
K. Takayama1, K. Myouchin1, H. Nakagawa2, T. Wada2, K. Kichikawa2, 
S. Kurokawa3;
1Radiology and Interventional Neuroradiology, Ishinkai Yao General 
Hospital, Yao, Japan, 2Radiology, Nara Medical University, Kashihara, 
Japan, 3Neurosurgery, Ishinkai Yao General Hospital, Yao, Japan.

Purpose: Carotid artery stenting (CAS) may be an alternative to 
surgical endoarterectomy in high-risk patients. We report results in 
the endovascular treatment of carotid artery disease with up to 10 
years of follow-up. 
Materials and Methods: In this retrospective study, we analysed 
data from 263 consecutive patients (281 arteries) treated for carotid 
artery stenosis between October 1999 and September 2009; 126 
(44.9%) arteries were symptomatic and (55.1%) were asymptomatic. 
Preprocedural evaluation of the patients was performed with echo 
Doppler, DSA, magnetic resonance angiography (MRA) or computed 
tomographic angiography (CTA) and a neurological examination. A 
cerebral protection device was used in all procedures. Anti-platelet 
therapy was administered before and after the procedure. 226 
patients were included in a follow-up of up to 10 years. 
Results: Technical success was achieved in 280 (99.6%) lesions. At 
30 days, there was a 0% death rate, a 0.7% major stroke rate, a 2.5% 
minor stroke. Morbidity was 4.3% mortality 0%. During follow-up, 
echo Doppler evidenced restenosis in 11 (5.60%) cases; of these, only 
three, presenting restenosis >70%, were treated with an endovascular 
reintervention. At the long-term follow-up, two strokes (0.88%) were 
reported, which occurred within the first 1 year.
Conclusion: In our experience, carotid artery stenting seems to 
be a safe and effective treatment, providing satisfactory long-term 
clinical results. 

P-228
Preliminary experience with the percutaneous embolization of 
paragangliomas at the carotid bifurcation using only Onyx
J.J. Gemmete, N. Chaudhary, A. Pandey, S. Ansari;
Radiology, University of Michigan, Ann Arbor, MI, United States of 
America.

Purpose: The purpose of this study is to present our initial 
angiographic and clinical outcome using only Onyx for percutaneous 
embolization of paragangliomas at the carotid bifurcation. 
Materials and Methods: A consecutive series of five patients with 
five paragangliomas located at the carotid bifurcation were treated 
only with percutaneous embolization using only Onyx. 
Results: Complete devascularization of the five paragangliomas was 
achieved using a percutaneous embolization technique with Onyx 
as the sole agent. There were no complications. An average of 2.5 
needles (range 2 - 4) was placed into each tumor under fluoroscopic 

and ultrasound guidance. An average of 6.9 ml (range 5 – 8.5 ml) 
of Onyx was injected into each tumor. Total devascularization was 
achieved in each case by angiography. Intra-operative blood loss 
averaged 80 ml (range 10 – 200 ml). 
Conclusion: Our preliminary experience suggests that Onyx may 
offer a higher degree of devascularization when compared with 
other embolic agents. This may facilitate an easier surgical resection 
with less blood loss. Onyx seems to be safe when percutaneously 
injected due to its lava-like properties. 

P-229
Neuroform stent-assisted coiling of intracranial aneurysms: 5 
year single center experience with angiographic and clinical 
results
G.F. Santamaría1, J. Blasco1, L. SanRomán1, A. Tomasello2, J.M. 
Macho1;
1Interventional Neuroradiology, Hospital Clinic de Barcelona, 
Barcelona, Spain, 2Radiology, Hospital de Sant Pau, Barcelona, 
Spain.

Purpose: Wide-necked aneurysms still remain a therapeutic chal-
lenge for endovascular treatment. We present our 5 year experience 
on the endovascular treatment of intracranial aneurysms using the 
Neuroform stent assisted coiling. 
Materials and Methods: 58 intracranial aneurysms were treated 
between 2005 and 2009, using in most cases the “jailing” technique. 
In all cases different types of coils were used in order to obtain 
complete occlusion of the aneurysm. Procedural related morbidity 
and mortality, clinical issues and outcome, angiographic results and 
follow-up have been evaluated. 
Results: In all cases the Neuroform stent system was deployed 
accurately. Procedure final angiography showed complete occlusion 
in 79,3% of the cases, remanant neck in 12,1% and subtotal occlusion 
in 8,6%. Procedure related morbidity with no major deficits was 
found in 5,1%, with no fatal complications directly related to the 
procedure. An average follow-up of 51.5 months were performed 
with angiography and MRI. Good clinical outcome (mRs 0-2) was 
observed in all patients with incidental aneurysms. Patients retreated 
from previous coiling or surgical clipping had outcomes depending 
on pre-procedure neurological and clinical issues. Complete 
occlusion in the final angiographic follow-up was observed in 91.4% 
of patients. Two in-stent stenosis were found during follow-up with 
no additional neurological symptoms. 
Conclusion: Neuroform stent assisted coiling is an effective and 
safe technique in selected patients with wide-neck or complex 
morphology intracranial aneurysms. 

P-230
Follow-up after stent-assisted coiling: a comparative study on 
the efficacy of MRA, CTA and DSA
A. Kovacs1, M. Möhlenbruch1, S. Greschus1, M. Seifert1, H. Clusmann2, 
K. Wilhelm1, R. Kristof2, H. Urbach1;
1Neuroradiology, University of Bonn, Bonn, Germany, 
2Neurosurgery, University of Bonn, Bonn, Germany.

Purpose: While high-field MR-angiography is a valuable imaging 
modality to follow-up patients with coiled intracranial aneurysms, in 
patients with stent-assisted coiling stent-related signal loss preclude 
reliable MRI imaging. On the other hand, coil-related starburst 
artifacts severely impair the image quality in CT angiography, 
while stent lumina are adequately visualized. We propose a novel 
technique to minimize the impact of coil-related artifacts in MDCT 
using retrospective gating (RG) and shifts in the reconstruction 
window (RW) within the gated cycle in order to change the position 
of the artifacts. 
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Materials and Methods: In six patients with stent-assisted (Cordis 
Enterprise) coiling of cerebral aneurysms the treated vessel seg-
ments were evaluated both in MR angiography (3T) and gated CT 
angiography (64 rows) in terms of visibility and diagnostic image 
quality and were compared with DSA. The length of vessel segments 
with impaired visibility was assessed on MPRs and correlated with 
the number of applied coils, the coil volume and packing density.
Results: Visibility of the stented vessel segments was superior 
in CTA to MRA in all patients. 60.1% of the uninterpretable vessel 
segments MRA were evaluable in gated CTA (19.4±9.3 mm vs 7.7±6.3 
mm uninterpretable vessel length, p<.05). In 29%, a high number of 
coils (>20), subsequently with a higher coil volume (34.9±5.8mm3) 
precluded visualization of vessel segments adjacent to the coils in 
MDCT. However, the influence of the packing density alone was not 
significant.
Conclusion: Gated CTA is a novel promising non-invasive technique, 
which proves superior to MRA for imaging after stent-assisted 
coiling. Limitations of the technique are observed in case of high 
coil volume.

P-231
FDA approved carotid stent systems
A. Figi, H. Ferral;
Radiology, Rush University, Chicago, IL, United States of America.

Learning Objectives: At the completion of this poster, the reader 
should: 
1. Be familiar with the six carotid stent systems approved by the 

United States Food and Drug Administration (US-FDA) and 
available for current use.

2. Understand the design and configuration of these stents 
and their embolic protection devices and understand their 
advantages and potential disadvantages.

3. Be familiar with the trials that were conducted to obtain FDA 
approval for these carotid stent systems. 

Background: Carotid artery stent placement has been performed 
since the early 1990s; however, it was not until August of 2004 that 
the first carotid stent system was approved by the US-FDA. This 
electronic poster will review the six US-FDA approved carotid stent 
systems in current use. 
Clinical Findings/Procedure Details: The carotid artery stent 
systems that will be presented include:
1. Acculink/Accunet system
2. Xact Carotid Stent/Emboshield system
3. Carotid Wallstent Endoprosthesis/Filter Wire EZ Embolic 

Protection System
4. Precise Nitinol Stent/AngioGuard XP Embolic Capture Guidewire
5. Precise Pro-RX Nitinol Stent/Angioguard RX Emboli Capture 

Guidewire
6. Protege RX/Spider FX.
The trials that led to approval of these carotid stent systems will be 
briefly reviewed. The presentation will emphasize on trial design, 
technical results, clinical results, major adverse events and mid-term 
and long-term follow-up data. 
Conclusion: This poster presentation will cover the most important 
information about stent and embolic protection device design and 
will review the most important results of the trials that led to US-FDA 
approval of these devices.

P-232
Endovascular treatment of acute basilar artery thrombosis: 
what is the evidence?
A. Mortimer;
Radiology, Bristol Royal Infirmary, Bristol, United Kingdom.

Learning Objectives: To review the current evidence pertaining 
to the treatment of acute basilar artery thrombosis (BAT). To 
discuss the merits of intravenous thrombolysis (IVT) and intra-
arterial thrombolysis (IAT) plus therapies including mechanical 
thrombectomy and transluminal angioplasty and/or stenting. 
Background: BAT is an infrequent form of acute stroke, which 
invariably leads to death or long-term disability if not recanalised. 
Use of aggressive interventional therapies is often advocated, but 
remains controversial. 
Clinical Findings/Procedure Details: The results of a large meta-
analysis (Lindsberg and Mattle, 2006) and a prospective registry 
based study (BASICS, 2007) concluded no significant benefit of 
IAT over IVT. However, these studies exhibit potential bias: the 
meta-analysis evaluated recanalisation with time-of-flight MRA in 
the IVT group which is less sensitive to low flow states; the BASICS 
trial included more patients with less severe deficits receiving IVT. 
The recanalisation rate of IVT is approximately 50% whereas IAT 
results in rates of approximately 70%. Furthermore, preliminary 
results using mechanical thrombectomy show recanalisation rates 
approaching 100%. Simultaneous acute treatment of the high grade 
stenoses (a frequent aetiology of BAT) to prevent early re-occlusion 
by transluminal angioplasty and/or stenting has been shown to 
improve clinical outcome over IAT alone. IVT and IAT may be used in 
combination, with IVT being used as a “bridge” to IAT. This has been 
shown to improve rates of recanalisation over IAT alone in a recently 
published series. 
Conclusion: Firm conclusions based on current evidence are not 
possible. A prospective randomised controlled trial is needed to 
compare IVT alone to intra-arterial therapies (including mechanical 
methods) with or without bridging IVT. 

P-233
Progressive symptomatic carotid dissection treated with 
multiple stents: a case report
B. Dorobat, R.P. Nechifor, C. Nica, F. Antochi, O. Bajenaru, G. Iana;
Interventional Radiology, University Hospital, Bucharest, Romania.

We report a case of a symptomatic spontaneous carotid dissection 
which progressively extended from the cervical to the supraclinoid 
segments of the ICA in a 35-year-old patient. The patient was 
treated by three stents deployed, with reconstitution of the luminal 
diameter. 

P-234
Common carotid pseudoaneurysm complicating central IV line 
placement: treatment with stent-graft deployment
P.A. Santos1, M.R. Casal1, C.R. Neches2, E.B. Seoane2, L.V. Dominguez2, 
S.P. Cea2, A. Fabbricatore2;
1Radiology, HGSA, Porto, Portugal, 2Radiologia Intervencionista, 
Complexo Hospitalario Universitario de Vigo, Vigo, Spain.

A 20-year-old woman presented with a large pseudoaneurysm 
complicating a central line IV placement, arising from the origin 
of left common carotid artery. A detailed account of endovascular 
therapy using covered-stent-graft deployment, as well as pre and 
post-procedure CECT imaging is given. 
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P-235
A very large carotid cavernous fistula treated with two 
endovascular stent-grafts
R.P. Nechifor, B. Dorobat, F. Antochi, P. Patrascu, G. Iana;
Interventional Radiology, Universitary Hospital Bucharest, 
Bucharest, Romania.

We present a case of type 1 CCF treated by the placement of two 
covered stents, with a 1-year clinical and angiographic follow-up. 
The covered stent grafts can be used as an efficient treatment of 
CCFs in selected cases. 

P-236
Bilateral internal carotid artery thrombectomy in a young 
patient with a stroke of unknown etiology
B. Dorobat, R.P. Nechifor, A. Craciunoiu, F. Antochi, O.M. Romanitan, 
G. Iana;
Interventional Radiology, University Hospital, Bucharest, Romania.

31 years, male, smoker, no medical history, right limbs deficit and 
speech trouble with sudden onset. CT: two left hemisphere ischemic 
lesions corresponding to MCA and ACA. XA: thrombus at the origin 
of both internal carotid arteries. Carotid thrombectomy within 12 
hours. 

P-237
Two-step preoperative embolization of Shamblin III carotid 
body tumor using PVA microspheres
U. Akinfeyeu1, I. Belatsarkouski2, V. Dudarau1, M. Vozmitel3;
1Radiology, N.N.Alexandrov’s National Cancer Centre of Belarus, 
Minsk, Belarus, 2Head and Neck Tumors, N.N.Alexandrov’s National 
Cancer Centre of Belarus, Minsk, Belarus, 3Pathomorphology, 
N.N.Alexandrov’s National Cancer Centre of Belarus, Minsk, Belarus.

A female patient with carotid body tumor (Type III, Shamblin classi-
fication) underwent two preoperative embolizations of different 
feeding vessels. The following excision of the tumor was performed 
without resection of carotid arteries and with minimal blood loss.

P-238
Identification of intraluminal embolic plaque material during 
CAS by use of virtual histology-IVUS
R. Gandini, M. Chiocchi, S. Fabiano, F. Fucci, G. Simonetti;
Department of Diagnostic Imaging, Molecular Imaging, 
Interventional Radiology and Radiation Therapy, University Hospital 
Tor Vergata, Rome, Italy.

Virtual histology-IVUS performed post CAS demonstrated an 
intraluminal lesion at the distal end of the stent, pertaining to 
ruptured plaque material. This case report demonstrates that 
intraluminal embolic plaque material can be identified by VH-IVUS 
during CAS. 

P-239
Endovascular repair of traumatic pseudoaneurysm of the 
common carotid artery
R.B. Soares, A.A. Pereira, A.H. Pereira, M.A. Grüdtner, F.D.S. Canani, 
M.F. Rossi;
Vascular Surgery, Hospital de Clínicas de Porto Alegre, Porto Alegre, 
Brazil.

Pulsatile cervical mass due to penetrating injury of the neck. Endo-
vascular repair of pseudoaneurysm with endoprosthesis implanta-
tion in the common carotid artery. Persistence of pseudo-aneurysm 
treated with coil embolization of the tireo-cervical trunk and direct 
US-guided injection of thrombin inside the carotid pseudoaneu-
rysm. 

P-240
Paradoxical embolus to the brain from embolization of a 
carotid body tumor
J.J. Gemmete1, N. Chaudhary1, A. Pandey1, S. Ansari2;
1Radiology, University of Michigan, Ann Arbor, MI, United States 
of America, 2Radiology, University of Chicago, Chicago, IL, United 
States of America.

We present a case of a patient who underwent embolization of a 
carotid body tumor; the patient awoke with complete blindness and 
multiple small areas of restricted diffusion throughout the brain. 
Ultrasound showed a large right to left shunt. 

P-241
Report of two cases of a trigeminocardiac reflex during 
percutaneous embolization of a juvenile angiofibroma with 
ethylene vinyl alcohol (onyx)
J.J. Gemmete1, N. Chaudhary1, A. Pandey1, S.A. Ansari2;
1Radiology, University of Michigan, Ann Arbor, MI, United States 
of America, 2Radiology, University of Chicago, Chicago, IL, United 
States of America.

We report two cases of immediate asystole and bradycardia 
during percutaneous embolization of a juvenile angiofibroma with 
onyx. Upon recognition of the reflexive cholinergic hyperactivity 
relationship, atropine was given, and no further dysrhythmias 
occurred. 

P-242
Successful thrombus aspiration for embolic complication 
during carotid artery stenting intervention
M. Citone, M. Rossi, A. Rebonato, P. Venneri, G.M. Varano, V. David;
Radiology, S.Andrea University Hospital, Rome, Italy.

During a CAS intervention with embolic protection device, a sud-
den embolism in the distal ICA was observed causing blood-
flow reduction. Embolus was partially overflowing the filter and 
was aspired into a guiding catheter together with the filter. TIA 
occurred. 
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P-243
X-per-guide guidance in lung biopsy of large nodules
M. Dizonno, F. Fontana, M. Mangini, F. Piacentino, M. De Chiara, M. De 
Bon, D. Laganà, G. Carrafiello, C. Fugazzola;
Radiology, University of Insubria, Varese, Italy.

Purpose: The aim of this study is to demonstrate feasibility, safety 
and efficacy in lung biopsy of large nodules (>2 cm) using X-per-
guide guidance. 
Materials and Methods: Institutional review board and informed 
consent were obtained. From February 2008 to January 2010, 20 
patients (13 males–7 female) were enrolled in this study group, in 
which percutaneous biopsy of large nodules were performed using 
X-per-guide guidance. The lesions had a mean diameter of 5.0 cm 
(range 1.3-11 cm). Technical success was defined as the correct 
positioning of the biopsy needle within the lesion. All complications 
were recorded and classified as major or minor in accordance to SIR. 
Results: In all cases, technical success was achieved. No major 
complication occurred; only 2 cases (10%) of pneumothorax were 
scheduled and considered as minor complication. Efficacy was 100% 
according to histopathologic feedback. 
Conclusion: Our preliminary results support the use of X-per-
guide guidance, as new tool, in lung biopsy of large nodules; this 
technology can be apply in selected patients to perform biopsies, 
keeping CT machine free. 

P-244
Radiofrequency thermal ablation (RFA) in inoperable stage 
I lung cancer: experience of the Thoracic Pathology Group – 
Treviso General Hospital
L. Cancian, P. Lucernoni, A. Dorigo, F. Farneti, D. Barbisan, G. 
Balestriero, G. Morana;
Diagnostic Radiology, Treviso General Hospital, Treviso, Italy.

Purpose: To assess the feasibility and efficacy of RFA in NSCLC Stage 
I and define response criteria using CT-scan in the follow-up. 
Materials and Methods: From 2005 to 2009, 20 pts (16m/4f) age  
61-84 years with NSCLC (first diagnosis or relapse) in stage IA-B 
were treated, non-operable for comorbidity. The treatments 
were performed with CT-guided percutaneous approach (needle 
multiprobe hook). Lesions > 3 cm (7/20) was performed at 6 months 
with collimated radiation therapy. The follow-up CT scan was per-
formed at 1, 3, 6, 12 months, then with annual CT. 
Results: To assess treatment response were used RECIST 1.1 criteria 
associated with modified Choi criteria. The radiological response at 
6 months was: complete or partial in 12/20 (60%), stability in 2/20 
(10%), local or nodal progression in 6/20 (30%). With a follow-up of 24 
months (evaluable in 16/20 pts), the survival rate was 86% at 1 year 
and 50% at 2 years. 
Conclusion: The RF is indicated in inoperable early stage NSCLC; it 
is feasible even if it requires experience. In lesions < 3 cm, there is a 
good accuracy in the treatment of the margins; otherwise in lesions 
> 3 cm, the association with RT is useful. The follow-up CT should 
be directed to assess the vascularity of the lesion, the size criterion 
alone is inadequate because the volume increases during the first 
3-6 months due to coagulation necrosis. 

P-245
Complications of image-guided transcatheter hepatic 
chemoembolization of primary and secondary tumors of the 
liver
G. Poggi1, P. Quaretti2, E. Pozzi1, A. Amatu1, S. Tonini1, B. Montagna1, B. 
Tagliaferri1, F. Sottotetti1, A. Azzaretti2, G. Bernardo1;
1U.O. Oncology, IRCCS Fondazione Maugeri, Pavia, Italy, 2Radiologia, 
IRCCS Policlinico San Matteo, Pavia, Italy.

Purpose: The aim of this study was to determine the prevalence of 
complications of TACE and to correlate them with some known risk 
factors.
Materials and Methods: Between 2004 and 2009, we treated 155 
patients with 293 sessions of TACE. 113 patients had HCC, 9 cho-
langiocarcinoma and 33 colorectal cancer metastases. TACE were 
performed either with drug loaded microspheres (DCBead® or 
Hepasphere®) or with iodized oil (33 sessions). The chemotherapeu-
tic agent used was doxorubicin in 217, irinotecan in 30 and oxaliplatin 
in 50 sessions. 
Results: Our data showed that major complications occurred in 
17.4 % of patients. Specifically, we found acute pancreatitis (n=5), 
liver abscess (n=9), cholecystitis (n=8), iatrogenic aortic dissection 
(n= 1) and autoimmune thrombocytopenia (n= 4). Around 80% 
of patients had postembolization syndrome. Complications were 
more frequent in diabetic than in non-diabetic patients (26.7 vs 
13.1%; p=0.006). Conversely, no statistically significant differences 
were found according to the embolization agents used, the 
chemotherapic agent, the age of the patients and the histology. All 
patients received antibiotic therapies before and after the TACE; no 
statistically significant differences were found among the different 
antibiotics used. Also no more complications were found with 
combined therapies (TACE+RFTA) than with TACE alone. Pain was 
more frequent and intense in patients treated with microspheres 
than with Lipiodol (p=0.016) while no differences occurred among 
the chemotherapic agents used. 
Conclusion: Among the risk factors, only diabetes increases the 
prevalence of complications of TACE. 

P-246
TACE with doxorubicin eluting beads (HEPASPHERE™): results 
and comparison with historical personal series of standard 
TACE
M. Grosso, F. Pedrazzini, A. Antonietti, A. Balderi, L. Donato, L. Ferro, E. 
Peano;
Radiology, A.O. S.Croce e Carle, Cuneo, Italy.

Purpose: To present our experience using HepaSphere™ micro-
spheres (Biosphere Medical) loaded with doxorubicin in patients 
with unresectable hepatocellular carcinoma and to compare this 
series with our precedent series of traditional TACE: TACE with 
lipiodol and gelfoam (340 pts treated from December 1991 to April 
1996) and TACE with lipiodol and Embosphere (46 pts treated from 
February 2000 to November 2005). 
Materials and Methods: From December 2005 to December 2009,  
72 patients (54 male, 18 female, mean age 71.8 years; 57/72 
6-month minimum follow-up) were treated by selective TACE using 
HepaSphere™ loaded with doxorubicin. The diameter of the lesions 
ranged from 25 to 176 mm (mean diameter: 64.2 mm; maximum of 
4 lesions). 
Results: Technical success rate was 100%, with complete devas-
cularization of the lesions at the end of all procedures. One month 
CT follow-up shows complete necrosis (90-100%) of lesions in 39.8%, 
partial necrosis (50-89%) in 44.8%, progression disease (0-49%) 
in 6.4%. 6 month follow-up shows complete necrosis in 26.6%, 
partial in 42.2%, progression disease in 19%; 7 patients underwent 

261



C  RSE

6 CIRSE
Annual Meeting and Postgraduate Course

other treatments; 3 died and 6 were lost at follow-up. Survival at 6 
months was 93.8% in HepaSphere™, 91.3% in Embosphere, 77% in 
gelfoam group; at 12 months it was 83.3% in HepaSphere™, 73.9% in 
Embosphere, 59.1% in gelfoam group. 
Conclusion: Our initial experience demonstrates that TACE using 
HepaSphere™ is feasible, with a low complication rate and promising 
efficacy. Larger series and randomized studies are mandatory to 
confirm these preliminary results. 

P-247
Transarterial chemoembolization on ambulatory regimen at a 
liver transplantation center
F. Nasser1, B.B. Affonso1, S.G. de Jesus Silva1, D.D.O. Coelho1, J.C. 
de Campos1, R. Mascaro Júnior1, S.P. Meira Fo2, R.C. Afonso2, M.B. 
Rezende2, B.-H.D.E. Ferraz Neto2;
1Interventional Radiology, Albert Einstein Israeli Hospital, São Paulo, 
Brazil, 2Liver Transplantation Department, Albert Einstein Israeli 
Hospital, São Paulo, Brazil.

Purpose: To evaluate the results of transarterial chemoembolization 
(TACE) employed on ambulatory regimen in patients with hepato-
cellular carcinoma (HCC) at a liver transplantation center. 
Materials and Methods: Three hundred and seventy patients with 
HCC underwent 430 TACE procedures in a period of 6 years. In all 
cases, local anesthesia and conscious sedation were used, following 
an institutional protocol. The chemotherapy infusion (doxorubicin 
50 mg) through superselective catheterization of the arterial branch 
feeding the tumor was carried out by means of the “sandwich” 
technique, with gelatin microspheres. Arterial punctures were sealed 
with closure devices in thrombocytopenic patients (<50,000/ml). All 
patients were discharged 6 hours after the procedure. 
Results: In our series, the main etiology of HCC was virus C hepatitis 
in 69%. One hundred forty-four patients underwent more than 
one session, with a mean interval of 97 days between sessions. 
The mean age was 59.6 years, 86% of patients were males and 
20% were thrombocytopenic. Eighty-four patients underwent liver 
transplantation, and the average waiting interval between TACE and 
surgery was 37 days. The majority of patients had multiple nodules 
(76%) and the segments most affected were VI, VII and VIII. No 
patient had complications related to the intervention. Abdominal 
pain as a consequence of chemotherapy itself was rarely observed 
and was treated by means of oral analgesics. 
Conclusion: TACE carried out at an ambulatory regimen, when 
performed with multidisciplinary approach and under institutional 
protocols, has low morbidity and implies in cost-reduction. Intensive 
surveillance turns TACE into an effective approach both for control 
of HCC and downstage. 

P-248
Necrotic pathologic review in hepatocellular carcinoma (HCC) 
patients after transarterial chemoembolization (TACE)
D. Pérez Enguix1, R. García1, H. Montes1, M. Lloret Larrea1, J.L. 
Longares1, J.M. Rayón Martín2;
1Radiology, La Fe Universitary Hospital, Valencia, Spain, 2Pathology, 
La Fe Universitary Hospital, Valencia, Spain.

Purpose: To show the necrotic grade achieved in patients with HCC 
after TACE. 
Materials and Methods: Between December 2008 and January 
2010, we have performed 134 procedures of TACE using micropar-
ticles loaded with doxorubicin (Dc Beads®) to 93 patients affected 
with HCC, among the patients included early and intermediate-
stage as bridge for orthotopic liver transplantation (OLT). In this 
period, 11 patients with 15 lesions (14 lesions of < 3.5 cm and one of 
5 cm) underwent an OLT after a single TACE. We used 100-300 μm 

sized microparticles in three cases, 300-500 μm in one patient and 
a mixed one in seven procedures. The mean dose employed was 95 
mgrs. The pathologic review differences the necrotic grade in mild, 
moderate and severe. 
Results: All transplanted patients were males, range 44 and 68 years 
old. The pathologic review showed severe necrosis in twelve treated 
lesion (80%), moderate one was related in 2 lesion (13.3%) and it was 
mild in the last one (6.6%). Severe necrosis group included the 5 cm 
lesion. The average time between last TACE and OLT was 117 days. 
Conclusion: In our series, the pathologic review showed a severe 
necrosis in most lesions after TACE (microparticles loaded with 
doxorubicin), which presupposes its adjuvant utility treatment for 
OLT. 

P-249
Radiofrequency ablation of lung metastases arising from 
sarcoma
J. Palussière1, A. Italiano1, S. Ferron1, F. Cornelis2, E. Descat1, A. Avril1, 
B. Bui1;
1Radiology, Institute Bergonié, Bordeaux, France, 2Radiology, CHU 
Bordeaux, Bordeaux, France.

Purpose: To evaluate radiofrequency ablation (RFA) in the treatment 
of lung metastases arising from sarcoma. 
Materials and Methods: Between 2002 and 2009, out of 100 patients 
treated for metastatic sarcoma, 47 presented lung metastases and no 
extra-pulmonary metastases were noted for 36. Twenty-nine patients 
(mean age 51 yrs) with a maximum of 5 lung metastases curable by 
RFA were followed prospectively. Lung RFA was performed under 
general anesthesia with CT guidance. The different endpoints were: 
complications, local efficacy (assessed by CT images during the 
follow-up period), and survival (overall survival: OS; recurrence free 
survival: RFS). 
Results: 47 metastases were treated by RFA. Mean size of metastases 
was 9 mm (range 4-40). Median time between primary tumor and 
lung metastases was 26 months. Mean time between appearance of 
lung metastases and RFA was 5.5 months. For 3 patients, surgery was 
performed on one side and RFA on the other. For 26 patients, RFA 
treatment was carried out for all metastases. Median follow-up time 
was 50 months (28-72 months). Pneumothorax occurred in 68.7% of 
the procedures. The 1- and 3-year OS rates were 92.2 and 65.2%, RFS 
was 7 months (3.5-10 months). Five recurrences on a RFA site were 
noted during follow-up, 4 were treated with chemotherapy due to 
evolution of the metastatic disease, one with surgery. 
Conclusion: In this series, the 3-year OS compares with the results 
obtained by surgical lung resection. As local treatment is thought to 
contribute to the survival of sarcoma patients with lung metastases, 
RFA may be a low morbidity alternative to surgery. 

P-250
Sequential temperature mapping in MR-guided 
radiofrequency ablation: prediction of the coagulation zone 
using different temperature cut-off levels
H. Rempp1, S. Clasen1, A. Buck1, D. Schmidt1, C.D. Claussen1, F. Schick1, 
P.L. Pereira2;
1Diagnostic and Interventional Radiology, Eberhard Karls University 
of Tübingen, Tübingen, Germany, 2Dept of Radiology, Minimally 
Invasive Therapies and Nuclearmedicine, SLK-Clinics GmbH an der 
Ruprecht-Karls-University Heidelberg, Heilbronn, Germany.

Purpose: To evaluate the prediction of the coagulation zone induced 
by MR-guided radiofrequency ablation (RFA) using different cut-
off temperature levels in sequential proton resonance frequency 
temperature mapping. 
Materials and Methods: Twenty patients with primary liver lesions 
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or liver metastases were treated by RFA using a wide-bore 1.5 T 
scanner and two bipolar RF applicators. Phase images generated by a 
breathing-gated gradient echo sequence were used for temperature 
mapping (n=40) in different slice positions. A baseline image was 
performed before energy application. Phase differences before and 
directly after energy application were used to calculate temperature 
maps. T1 weighted, contrast-enhanced images acquired one month 
after therapy were registered on the temperature maps. The non-
enhancing necrotic area was segmented and compared to the 
areas with a displayed temperature above 60°C and 50°C on the 
temperature maps. Sensitivity and positive predictive value of the 
temperature maps were calculated, using the control imaging as a 
gold standard. 
Results: Temperature mapping reached an acceptable image 
quality in 35/40 cases. Sensitivity, i.e. the rate of correctly detected 
coagulated tissue was 0.82±0.08 at 60°C versus 0.81±0.28 at 50°C. 
Positive predictive value, i.e. the rate of voxels in the temperature 
map over the cut-off temperature level that actually developed 
necrosis was 0.90±0.07 at 60°C versus 0.62±0.25 at 50°C. 
Conclusion: The prediction of the coagulation zone is possible 
with sequential temperature mapping. Implementing a cut-off 
temperature level of 60°C leads to higher positive predictive values 
without decreasing the sensitivity. Patient interscan motion is a 
problem of PRF temperature mapping and decreases image quality 
in some cases. 

P-251
Preliminary experience using live 3D guidance for radiology 
interventions
E. Descat, S. Ferron, J. Palussière;
Radiology, Institute Bergonié, Bordeaux, France.

Purpose: To evaluate a real-time needle navigation system integrat-
ed into a cone-beam CT during biopsy and RF interventions. 
Materials and Methods: An acquisition of CT-like images was per-
formed with Philips Allura XperCT. It reconstructs into an isotropic 
soft-tissue volume. Then, XperGuide is used to path planning by 
drawing a virtual needle path and defining entry and target points. 
Lesions to biopsy or to treat with RFA were larger in size than 15 mm. 
30 procedures on 30 patients have been realized. 
Results: 19 procedures were percutaneous biopsies
10 pulmonary with 20G needles (median size 49 mm range 22-115 mm) 
3 bone with 18G needles or Tru-Cut bone biopsy (median size 30 mm 
range 14-58 mm)
6 retroperitoneum with 18G needles (median size 52 mm range 
40-66 mm)
7 were radiofrequency ablation
3 liver (median size 30 mm range 15-45 mm)
2 bone (median size 45 mm range 40-50 mm)
1 pulmonary (size 30 mm)
1 kidney (size 20 mm) (détailler x lung, y bone, z liver)
4 were other percutaneous needle interventions (2 vertebroplasty, 1 
nephrostomy and 1 coeliac plexus alcoholisation) 
All the cases were successful.
19 biopsies were conclusive.
Complications were 2 pneumothoraxes during lung biopsy.
7 radiofrequency ablations were complete without complications. 
Biopsies were carried out quickly in usually 20 minutes. 
Conclusion: In our preliminary experience, live 3D needle guidance 
is useful, helps to bring percutaneous interventions back into the 
angio room and permits faster procedures. 

P-252
High-intensity focused ultrasound for the treatment of 
localized and locally advanced hormone-resistant prostate 
cancer: 2,5-year outcome
V.A. Solovov1, S.Y. Dvoynikov2, M.O. Vozdvizheskiy2;
1Interventional Radiology, Samara Oncology Centre, Samara, 
Russian Federation, 2Samara Oncology Center, Samara, Russian 
Federation.

Purpose: HIFU shows a successful treatment for locally prostate can-
cer (PC). Here, we explored the effectiveness of the HIFU treatment 
for hormone-resistant prostate cancer. 
Materials and Methods: 520 patients were treated in our center 
between September 2007 and March 2010; all of them had failure 
after hormone ablation. Median time before hormone-resistance 
was 24 (3–30) months. In the group with locally PC: number of 
patients 337, Gleason ≤ 7, stage T1-2N0M0, age 69 (60–89) years 
PSA before treatment 40.0 (5.8–92.9) ng/ml, mean prostate volume 
– 39.3 (28-92) cc; in the group with locally advanced PC: number of 
patients 183, Gleason ≤ 9, stage T2-3N0M0, age 72 (52–83) years, PSA 
before treatment 30.3 (20.1–60) ng/ml, mean prostate volume – 41.2 
(25–198) cc. HIFU was delivered under spinal anesthesia using the 
Ablatherm HIFU device (EDAP, France). Pre HIFU-TURP was performed 
for all patients. Mean follow-up 18 months (3–30). 
Results: Median PSA level 12 months after HIFU treatment were 0.04 
(0–2.24) ng/ml – locally PC, with locally advanced – 0.05 (0–48.4) ng/
ml, 18 months after HIFU treatment were 0.2 (0.02–2) ng/ml – locally 
PC, with locally advanced – 0.18 (0.04–7.45) ng/ml. Patients with 
locally PC had 4.5% of recurrence, with locally advanced PC – 20%. 
Kaplan-Meir analyses of the total group indicated that the risk of 
recurrence after 1 year follow-up was 10%, the risk of recurrence was 
19% after 2.5 years of follow-up. 
Conclusion: The first experience shows that ultrasound ablation is 
safe, minimally invasive, effective in treatment for locally and locally 
advanced hormone-resistant prostate cancer. 

P-253
CT-guided percutaneous microwave ablation (MWA) in 
pulmonary metastases from breast carcinoma
K. Stathopoulos, V. Georgiadi, E. Sotiropoulou, E. Volioti, M. 
Kelogrigoris, P. Tsagouli, L. Thanos;
Department of Medical Imaging and Interventional Radiology, 
«Sotiria» General Hospital of Chest Diseases of Athens, Athens, 
Greece.

Purpose: Surgical resection of pulmonary metastases from breast 
carcinoma has been demonstrated to produce good long-term 
survival outcomes. MWA offers an alternative therapeutical option 
for patients who are unable to have surgical treatment.
Materials and Methods: From February 2008 to February 2010, 
14 patients (6 men, 8 women; 32–78 years old) were submitted for 
percutaneous MWA sessions. All tumors were larger than 3 cm. 21 
procedures were performed under local anesthesia by a specially 
trained interventional radiologist. Optimal approach was determined 
based on the location of the tumor, and tumors were targeted under 
CT-guidance. A thin (14.5 G) microwave antenna was placed directly 
into the tumor. Duration of each session ranged between 3 and 8 
minutes. Follow-up contrast enhanced CT scans were obtained at 1, 
3, 6 months, 1 year and 18 months. 
Results: Follow-up contrast media–enhanced CT scans revealed lack 
of contrast media enhancement in 8 patients (57.2%), whereas partial 
enhancement was seen in 6 patients (42.8%), who all underwent 
a second session and one even a third session. Neither major 
complications nor significant worsening in pulmonary function 
occurred. Post-ablation syndrome was reported in 5 patients (35.7%). 

263



C  RSE

CIRSE
Annual Meeting and Postgraduate Course

Minor complications occurred in a minority of patients; productive 
cough occurred in 2 patients (14.2%), small pleural effusions in 2 
patients (14.2%). Small pneumothorax occurred in 1 patient (7.1%) 
and was self limited. 
Conclusion: MWA is effective and may be safely applied to lung 
tumors. However, it should only be used in selected patients until 
longer follow-up studies are available.

P-254
Angiographic classification of branching of the external 
carotid artery as an anatomical guide of intraarterial infusion 
chemotherapy of head and neck cancer and its use for 
development of a coaxial catheter system
H. Tanaka, M. Takahashi, T. Shizukuishi, N. Ishibashi, S. Fukushima, T. 
Yoshinobu, K. Abe;
Radiology, Nihon University School of Medicine, Tokyo, Japan.

Purpose: To classify the branching of the external carotid artery 
and develop a coaxial catheter system in order to make effective 
intraarterial infusion chemotherapy of head and neck cancer.
Materials and Methods: We investigated branching patterns of the 
superior thyroid, lingual, facial, occipital and ascending pharyngeal 
arteries based on 105 external carotid arteriograms of the patients 
with head and neck cancers (82 males and 23 females; mean age, 
65.8 years old). We also analysed the difficult cases of catheterization 
and developed a modified coaxial catheter system.
Results: The superior thyroid, lingual, facial, occipital or ascending 
pharyngeal arteries most often arose directly from the ECA in 
46, 67, 72, and 46%, respectively. The linguofacial, thyrolingual or 
thyrolinguofacial common trunks were more frequently noticed. 
Branching of the superior thyroid artery toward the ventral direction 
was most often observed in 52% and the proximal portion of the 
artery showed obtuse downward angulation in 58%. In such a case, 
selective catheterization was often difficult because of catheter 
reversal or angiospasm. The occipital artery arose from the level 
between the facial and lingual arteries in 50%. In the cases with 
linguofacial common trunk, the occipital artery arose from the distal 
portion of the common trunk branching in 73%. We developed a new 
coaxial catheter system in such a case with difficult catheterization. 
Conclusion: Our new classification of the branching of the ECA was 
useful to advance intraarterial infusion chemotherapy for head and 
neck cancer. We developed an effective coaxial catheter system. 

P-255
Comparing the detectability of hepatocellular carcinoma by 
contrast-enhanced MRI and dual-phase cone-beam CT during 
TACE: preliminary results
R. Loffroy, M. De Lin, J.-F.H. Geschwind;
Russell H. Morgan Department of Radiology and Radiological 
Science, Division of Vascular and Interventional Radiology, The 
Johns Hopkins Hospital, Baltimore, MD, United States of America.

Purpose: To evaluate the detectability of hepatocellular carcinoma 
(HCC) using dual-phase cone-beam CT technology (DPCBCT) by 
comparing it with the imaging gold standard, contrast-enhanced 
MRI of the liver (CEMRIL). 
Materials and Methods: Fifty-seven HCC lesions (mean diameter 
3.3±0.7 cm) in 10 patients (6 men, 4 women, mean age 67.4 years, 
range 56–80 years) who sequentially underwent pre-intervention 
CEMRIL and then DPCBCT during TACE were evaluated. DPCBCT is a 
new image acquisition technology that allows for multi-phasic cone-
beam C-arm CT imaging using only one contrast agent injection. 
For this study, the first phase of the DPCBCT acquisition was used 
while the second phase was used to confirm the degree of TACE 
embolization. DPCBCT findings of each tumor in terms of conspicuity 

were compared to standard CEMRIL and classified into three grades: 
optimal, suboptimal, and non-diagnostic. 
Results: Of the 57 tumors, findings of 48 nodules (mean diameter 
3.5±0.6 cm) (84.2%) were classed as optimal. Six nodules (mean 
diameter 1.2±0.3 cm) (10.5%) were classed as suboptimal. Three 
nodules (mean diameter 1.1±0.2 cm) (5.3%) were classed as non-
diagnostic.
Conclusion: CBCTHA had sufficient image quality to detect almost 
all small HCC lesions compared to standard CEMRIL and could 
depict approximately 95% of HCC nodules, including six suboptimal 
lesions.

P-256
Comparative study of cisplatin-iodized oil suspension and 
emulsion in rabbit VX2 liver tumor by transcatheter arterial 
chemoembolization
T. Mine1, S. Murata1, T. Ueda1, S. Onozawa1, M. Onda2, Z. Naito2, S. 
Kumita1;
1Radiology, Nippon Medical School, Tokyo, Japan, 2Integrative 
Pathology, Nippon Medical School, Tokyo, Japan.

Purpose: To evaluate antitumor effects and hepatotoxicity of 
transcatheter arterial chemoembolization (TACE) with the use of 
cisplatin-iodized oil suspension and emulsion in a rabbit model.
Materials and Methods: Twelve rabbits with hepatic VX2 tumors 
were used. TACE was performed with cisplatin suspension (1 mg/
kg of cisplatin and 0.1 ml/kg of iodized oil, n = 6), or emulsion (1 
mg/kg of cisplatin, 0.1 ml/kg of iodized oil and 0.1 ml/kg of saline 
solution, n = 6). Chronologic changes in 24 hours of plasma platinum 
concentration were compared. Seven days after TACE, all rabbits were 
sacrificed and the growth ratio and residual viable proportion of the 
tumors were calculated on the basis of findings at ultrasonographic 
and pathologic examination. Hepatotoxicities were also evaluated. 
Differences between the two groups were statistically assessed with 
the Mann-Whitney U tests. 
Results: At 0.5–24 hours after TACE, the plasma platinum concen-
trations in the suspension group were significantly higher than 
the emulsion group (P < 0.05). Growth ratios (-24.6 ± 9.98% vs 21.4 
± 8.87%, P = 0.004) and residual viable proportions of the tumors 
(25.8 ± 5.02% vs 51.1 ± 11.4%, P = 0.09) were significantly lower in the 
suspension group than in the emulsion group. Hepatotoxicities were 
transient in all rabbit. 
Conclusion: Cisplatin-iodized oil suspensions made it possible for 
slow releasing of cisplatin from the tumor border. Suspension is prior 
to emulsion as drug delivery system and antitumor effect for VX2 
liver tumor by TACE. 

P-257
Retrograde-outflow isolated hepatic perfusion without 
laparotomy in a pig model
S. Murata, S. Onozawa, T. Mine, T. Ueda, S. Kumita, T. Kumazaki;
Radiology, Nippon Medical School, Tokyo, Japan.

Purpose: Isolated hepatic perfusion (IHP) for liver tumors has 
reported promising results. However, this technique has not been 
used as a therapeutic strategy because it is an aggressive surgical 
intervention and can be performed only once. Establishment of a 
safe and repeatable IHP therapy would therefore be a significant 
and useful development for management of liver tumors. The aim 
of this study was to establish a safe technique for percutaneous IHP 
employing interventional radiology.
Materials and Methods: Eight male pigs were used. We performed 
retrograde-outflow IHP with a double balloon, blocking outflow 
into the inferior vena cava (IVC) and allowing outflow via the 
portal vein. Blood with cisplatin (2.5 mg/kg) in the extracorporeal 
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circuit was circulated in the liver with rotary pumps under isolation 
with balloon catheters. Hepatic angiographic examinations were 
conducted during perfusion, histopathologic examinations of 
organs were conducted after perfusion, and the maximum platinum 
concentration (C-max) and concentration-time curve (AUC) were also 
measured.
Results: (1) Isolated hepatic angiography confirmed that, in all eight 
pigs, contrast medium flowed into the portal veins, and the hepatic 
veins and IVC were not opacified. (2) Hepatic C-max (87.9 mg/L) was 
42-fold higher than systemic C-max (2.1 mg/L), and hepatic AUC (1302 
min mg/L) was 31-fold greater than systemic AUC (41.8 min mg/L). (3) 
Histopathologic examinations showed no ischemic changes or other 
abnormalities in the liver, duodenum, small intestine and colon. 
Conclusion: Repeatable percutaneous IHP therapy employing only 
interventional radiology appears to be feasible, safe and useful for 
management of liver tumors.

P-258
Diagnostic yield of 16-G core needle biopsy under three-slice 
CT fluoroscopic guidance of paraaortic lesions: how many 
specimens is enough to diagnose?
M. Inoue1, S. Nakatsuka1, N. Ito1, K. Matsumoto1, S. Hashimoto1, S. 
Kuribayashi1, S. Okamoto2;
1Diagnostic Radiology, Keio University, School of Medicine, Tokyo, 
Japan, 2Division of Hematology, Keio University, School of Medicine, 
Tokyo, Japan.

Purpose: The purpose of this study was to evaluate the diagnostic 
yield of core needle biopsy with 16-G needle under CT fluoroscopic 
guidance for paraaortic lesions. 
Materials and Methods: From March 2003 to September 2009, 
core needle biopsy with 16-G needle was performed in 26 patients 
with clinical suspicion of malignant lymphoma (ML). Biopsy was 
performed under 3-slice CT fluoroscopic guidance. We targeted the 
enhanced parts of the lesions on contrast-enhanced CT scan. If speci-
mens were shorter than about 2 cm in length, additional biopsies 
were performed. A benign biopsy result was considered true-nega-
tive when the size of lesions decreased over 6 months in follow-up 
CT scan. In case of ML, a diagnosis was regarded as “specific” when a 
subtype of the WHO classification category was assigned. 
Results: One specimen was obtained in 18 patients, 2 specimens 
in 7, and 3 specimens in 1. In 23 patients, biopsy results were ML 
and the specific diagnoses were assigned. Benign diagnosis was 
obtained in one patient, which was supported by follow-up CT. In 
two patients, biopsy results yielded non-specific lymphoid tissue, 
though the size of specimen obtained was enough. The diagnostic 
accuracy for all patients and patients in whom only one specimen 
was obtained were 92.3 and 88.9%, respectively. 
Conclusion: 16-G core needle biopsy under CT guidance for 
paraaortic lesions is a reliable technique for the diagnosis of ML 
and provides a specific histological diagnosis. As far as a 2-cm long 
specimen is obtained from a viable part of the lesions, one specimen 
obtained using 16-G biopsy needle is enough to diagnose paraaortic 
lesion. 

P-259
Superselective radioembolization of the porcine kidney with 
Yttrium-90 resin microspheres: a feasibility, safety and dose-
ranging study
S. Mackie1, S. de Silva2, P. Aslan3, L.A. Ladd4, M. Houang2, D. Cade5, W. 
Delprado6;
1Department of Urology, Western General Hospital, Edinburgh, 
United Kingdom, 2Radiology, Westmead Private Hospital, Sydney, 
NSW, Australia, 3Department of Urology, St George Hospital, 
Sydney, NSW, Australia, 4School of Animal & Veterinary Sciences, 
Charles Sturt University, Wagga Wagga, NSW, Australia, 5Medical 
Director, Sirtex Technology Pty Ltd, Sydney, NSW, Australia, 6School 
of Medicine, The University of Notre Dame Australia, Sydney, NSW, 
Australia.

Purpose: The intra-arterial delivery of radioactive 90-Yttrium (90Y)-
labeled resin microspheres has an established therapeutic role in 
inoperable liver tumors; however, its application in renal cell carcinoma 
(RCC) has never been explored. The purpose of this study was to 
determine whether superselective radioembolization of the porcine 
kidney was technically feasible and to evaluate histopathological 
changes in the treatment target zone (upper or lower renal pole), 
adjacent renal tissue and distant organs following treatment. 
Materials and Methods: Arteries supplying approximately one-
third of the kidney were selected and discreet increments of activity 
(between 0.15 and 0.35 GBq) were implanted in each of six animals. 
The dose-response relationship between the implanted activity 
and macroscopic/microscopic changes within the target zone and 
adjacent tissues were graded by an independent pathologist. 
Results: Grade 4 histological changes (marked degenerative chang-
es, extensive interstitial fibrosis, atrophy and scarring) were recorded 
in the treatment target zone (upper or lower renal pole) in five of six 
animals following injection of 90Y-resin microspheres, with evidence 
of nephron-sparing effects in the adjacent renal tissue at the lowest 
activities. With activities >0.3 GBq, increasing damage was observed 
to adjacent renal tissue beyond the treatment target zone. Renal 
function remained within normal parameters and no toxicity was 
evident in adjacent or distant organs. 
Conclusion: Delivery of highly targeted intra-arterial radiotherapy 
to the kidney is feasible and safe in the pig model. Further evaluation 
in Phase I studies is warranted to evaluate this potential treatment 
for advanced or localized RCC in patients unfit for surgery. 
Disclosure: Research funding was provided by Sirtex Technology 
Pty Ltd, Unit F6 Parkview Building, Lane Cove Business Park, 16 Mars 
Road, Lane Cove, NSW, Australia, 2066 Dr David Cade is employed by 
Sirtex Technology Pty Ltd, Australia

P-260
Transarterial management of advanced lung cancer
S. Hori, N. Seiji, E. Sugihara, A. Seki, A. Hori, K. Kobayasi;
Radiology, Gate Tower Institute Image Guided Therapy, Izumisano, 
Osaka, Japan.

Purpose: To evaluate the effectiveness of arterial infusion of anti-
neoplastic agents followed by embolization using spherical embolic 
material for patients with advanced lung cancer with pulmonary 
hilum invasion or mediastinal lymph node metastases. 
Materials and Methods: A coaxial microcatheter was selectively 
inserted in the bronchial, internal thoracic, inferior thyroidal and/
or inferior phlenic arteries. Angiographic studies and CT during 
arterial infusion were taken to evaluate arterial supply to the target 
lesions. After the confirmation of arterial blood supply to the lesions, 
a mixture of cisplatin (20-40 mg) and fluorouracil (250-500 mg) was 
slowly infused with care of backflow. Embolization was done with a 
small amount of spherical embolic material (HepaSphere). The end 
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point of embolization was stasis of blood flow and disappearance 
of tumor blush on DSA images. The checkup study was done one 
month after the procedure by CT examination. Effectiveness of this 
treatment was evaluated by the CT images and patients’ symptoms. 
Repeated therapy was planned when it was effective. A total of 
20 consecutive patients with non-small cell lung carcinoma were 
treated by this protocol. 
Results: Symptoms were improved in 11 of 20 (55%) patients. The 
images including the hilar tumor and lymph node size or extent of 
atelectasis are improved in 8 (40%) patients. There were no major 
complications. Repetition of treatment increased the effectiveness. 
Conclusion: Transarterial management of hilar invasion and 
mediastinal lymph node metastases is effective to decrease the 
tumor size and improve the patients’ symptoms. It is feasible to 
prolong the patients’ life expectancy keeping better quality of life. 

P-261
Transperitoneal radiofrequency ablation of renal masses: a 
risky approach?
A. Veltri, M. Busso, I. Garetto, P. Sacchetto, F. Avogliero, M. Arnò;
Institute of Radiology, University of Turin, Orbassano, Italy.

Purpose: To evaluate safety and effectiveness of transperitoneal 
approach (mainly, transhepatic approach) in renal RFA.
Materials and Methods: Since 2002, we treated 140 renal masses 
in 103 patients with RFA. In 13 masses (diameter 16–75 mm, m 32), 
a transperitoneal approach was needed due to tumor location; 
particularly, in 9 cases a transhepatic approach was preferred. We 
evaluated safety and effectiveness in comparison to all our series. 
Results: No major complications occurred (one case of minimal 
bleeding in the Morison’s pouch without symptoms and one case of 
persistent pain); particularly, in patients with transhepatic approach, 
no tumor seeding was caused. Complete ablation after one or two 
sessions was obtained in 12/13 masses (92.3%) during follow-up (m 
33 months); the 7.5 cm mass was only partially ablated. In case of 
transperitoneal approach, safety and effectiveness rate were not 
minor than in all our series (about 3% of major complications; about 
93% of complete ablations in masses up to 3 cm). 
Conclusion: Until now, we could find only 9 transhepatic renal 
RFA overall in two series in literature, all without complications 
and completely ablated. Also in our experience, transperitoneal 
approach (mainly transhepatic) was safe and effective, allowing us to 
reach masses difficult to treat with retroperitoneal approach. 

P-262
Effectiveness of hepatic RFA in the caudate lobe: a technical 
issue?
A. Veltri, C. Gazzera, M. Busso, P. Sacchetto, F. Avogliero, E.M. Laugelli;
Institute of Radiology, University of Turin, Orbassano, Italy.

Purpose: To evaluate predictors for effectiveness of RFA of liver 
nodules in the caudate lobe.
Materials and Methods: Out of a more than decennial series of  
hepatic RFA, all cases in the caudate lobe were extrapolated, in 
order to analyze if predictors for effectiveness were different based 
on this location. We considered 35 nodules (13 HCC, 22 MTS) rang-
ing between 10 and 60 mm in diameter (m 30). RFA was mostly 
performed percutaneously under US guidance with multitined 
electrode-needles (13 StarBurst and 22 LeVeen) and single session, 
except for 1 intraoperative RFA, 1 under CT-guidance, 1 combined 
RFA and TACE treatment and 2 repeated sessions. Right intercostal 
approach was adopted for nodules on the lateral side of the caudate 
lobe, epigastric approach through the left liver lobe for those on the 
anterior side. Predictors for technique effectiveness were statistically 
evaluated.

Results: 13 recurrences (37.1%) occurred during follow-up (m 19.4  
months). Predictors for complete ablation resulted diameter 
(p=0.0396) and, mainly, type of the electrode-needle (LeVeen more 
effective than StarBurst, p=0.0003); histological type was not statisti-
cally significant (unfavorable trend for MTS). 
Conclusion: Among multitined electrode-needles, LeVeen needle  
(more suitable for the caudate lobe?) seems affecting RFA effect-
iveness much more than in other locations. Nodule size is confirmed 
as the most common predictor.

P-263
Embolization in combination with radiofrequency ablation in 
porcine kidneys in-vivo: effect of small and narrowly calibrated 
microparticles as embolization material on lesion geometry
C.M. Sommer1, N. Kortes1, S. Zelzer2, F.U. Arnegger3, U. Stampfl1, C. 
Mogler4, H.P. Meinzer2, G.M. Richter5, H.U. Kauczor1, B.A. Radeleff1;
1Diagnostic and Interventional Radiology, University Hospital 
Heidelberg, Heidelberg, Germany, 2Medical and Biological 
Informatics, German Cancer Research Center, Heidelberg, Germany, 
3Surgery, University Hospital Heidelberg, Heidelberg, Germany, 
4Pathology, University Hospital Heidelberg, Heidelberg, Germany, 
5Director Clinics for Diagnostic and Interventional Radiology, 
Katharinenhospital, Stuttgart, Germany.

Purpose: To analyze the effect of renal artery embolization with 
small and narrowly calibrated microparticles on geometry of 
radiofrequency ablations (RF-ablations) in porcine kidneys in vivo. 
Materials and Methods: 48 RF-ablations were created in 24 kidneys 
of 12 pigs with a monopolar radiofrequency system. In six animals, 
both renal arteries were embolized with small and narrowly calibrated 
microparticles. Upper and lower kidney poles were ablated with an 
electrode power of 150W, a temperature of 105°C, an ablation time 
of 6 minutes and an active tip length of 2cm. After 3-d segmentation 
of the RF-ablations on registered 2-mm-thin axial macroscopic slices, 
length, width and depth, volume, width/depth ratio, circularity, 
sphericity ratio and eccentricity were obtained. 
Results: Embolized, compared to non-embolized RF-ablations 
showed a significantly longer width (23.4±3.6mm versus 17.2±1.8mm; 
P<0.001) and depth (20.1±2.9mm versus 12.6±3.7mm; P<0.001). 
Embolized compared to non-embolized RF-ablations revealed a 
significantly bigger volume (8.6±3.2ml versus 3.0±0.7ml; P<0.001). 
Embolized compared to non-embolized RF-ablations had significantly 
lower width/depth ratio (1.17±0.10 versus 1.48±0.44; P<0.05), higher 
circularity (0.62±0.14 versus 0.45±0.16; P<0.01), lower sphericity 
ratio (1.55±0.44 versus 1.96±0.43; P<0.01) and lower eccentricity 
(0.84±0.61 versus 1.73±0.91; P<0.01). 
Conclusion: Embolization with small and narrowly calibrated 
microparticles significantly affected geometry of RF-ablations in 
porcine kidneys in-vivo. Embolized RF-ablations were bigger and 
more spherical compared to non-embolized RF-ablations. This might 
increase the oncological success of RF-ablations in clinical practice. 

P-264
Endovascular placement of iodine-125 seeds strand and 
stent combined with TACE for treatment of HCC with tumor 
thrombus in main portal vein
J. Luo;
Radiology, Zhongshan Hospital Fudan University, Shanghai, China.

Purpose: To study the safety and feasibility of endovascular place- 
ment of iodine-125 seeds strand and stent combined with trans-
catheter arterial chemoembolization (TACE) to treat hepatocellular 
carcinoma (HCC) with tumor thrombus in main portal vein (MPVTT).
Materials and Methods: 32 patients with HCC complicated by 
MPVTT were enrolled into this study. There were 28 men and 4 

266



Valencia 2010
EPOS

Cardiovascular and Interventional Radiological Society of Europe

women with a mean age of 54.7±9.2 years. After iodine-125 seeds 
strand and self-expandable stent were placed in the obstructive 
segment of main portal vein (MPV) TACE was performed. Clinical 
follow-up was performed in all patients. Patency of stent and 
response of HCC were evaluated by abdominal contrast-enhanced 
CT scan.
Results: Technical success rate was 100% for placement of iodine-
125 seeds strand and stent in the target segment of MPV. No serious 
procedure-related complications occurred. During a mean of 217.5 
± 151.6 days’ follow-up, objective response rate of HCC to TACE was 
34.4%. The 90-, 180-, 360-day cumulative survival rates were 96.4%, 
64.7%, 37.8% and the cumulative patency rates of stent were 96.7%, 
82.0%, 68.3%, respectively. 
Conclusion: It was safe and feasible for endovascular placement of 
iodine-125 seeds strand and stent combined with TACE to treat HCC 
with tumor thrombus in main portal vein. 

P-265
The diagnostic accuracy of cone-beam CT during 
chemoembolization for hepatocellular carcinoma: comparison 
with intravenous bolus injection CT
H. Higashihara, K. Osuga, H. Onishi, A. Nakamoto, T. Tsuboyama, N. 
Maeda, M. Tatsumi, M. Hori, T. Kim, K. Tomoda;
1Department of Diagnostic and Interventional Radiology, Osaka 
University Graduate School of Medicine, Osaka, Japan.

Purpose: To evaluate the diagnostic value of cone-beam CT (CBCT) 
during chemoembolization for hepatocellular carcinoma (HCC). 
Materials and Methods: Thirty patients (mean age, 73 years) with 
unresectable HCC were examined with CBCT (Xper CT: Allura Xper 
FD20, Philips Medical System) prior to chemoembolization. Three 
blinded observers independently reviewed and compared images of 
a combination of CT during arterial portography (CTAP) (150mgI/ml, 
90ml, 2.0ml/sec, scan delay 40 sec) and dual-phase CT during hepatic 
arteriography (CTHA) (150mgI/ml, 50ml, 2.0ml/sec, scan delay 15 
sec, 40 sec) with those of biphasic intravenous bolus injection CT 
obtained beforehand. The gold standard was defined as lipiodol 
accumulation on non-contrast CT one week after TACE or tumor 
growth in non-treated region on dynamic CT within six months 
after TACE. Diagnostic accuracy was evaluated by the alternative 
free-response receiver operating characteristic (AFROC) method. 
Sensitivities and positive predictive values were analyzed with the 
paired t test.
Results: The mean area under the AFROC curve showed no significant 
difference between CT (Az values: Reader 1/2/3 =0.88/0.78/0.84) 
and CBCT (Az values: Reader 1/2/3 =0.87/0.79/0.88) (p=0.35). 
Sensitivity (CT: Reader 1/2/3 = 0.72/0.57/0.66, CBCT: Reader 1/2/3 = 
0.59/0.54/0.67 (P=0.35)) and positive predictive values (CT: Reader 
1/2/3 = 0.97/1/0.99, CBCT: Reader 1/2/3 = 0.98/0.1/0.96(P=0.63)) also 
showed no significant difference.
Conclusion: The diagnostic accuracy of CBCT was equivalent to 
that of biphasic CT in the diagnosis of HCC. CBCT is a useful 
assistant modality to aim at lesions for chemoembolization during 
the procedure.

P-266
Percutaneous radiofrequency ablation of renal tumors in 
patients with von Hippel-Lindau disease: preliminary results
B.K. Park, C.K. Kim;
Radiology, Samsung Medical Center, Sungkyunkwan University 
School of Medicine, Seoul, Korea.

Purpose: The purpose of our study was to investigate preliminary 
results of percutaneous radiofrequency (RF) ablation of renal tumors 
in patients with von Hippel-Lindau (VHL) disease.

Materials and Methods: Between October 2005 and April 2009, 
image-guided RF ablation was performed to ablate 48 renal tumors 
in 11 patients with VHL disease. Of 11 patients, six had undergone 
radical or partial nephrectomy for renal cell carcinomas. We recorded 
whether the tumor was successfully ablated, what types of major 
complications occurred, and how serum creatinine (sCr) level and 
estimated glomerular filtration rate (eGFR) changed.
Results: A total of 29 sessions with 70 ablations were performed. 
Of 48 tumors, 42 (88%) were successfully ablated in one (n=41) or 
three (n=1) sessions, and six (12%) had residual or recurrent lesions. 
Of these residual tumors, two were treated with nephrectomy, two 
were too small to be ablated and one residual tumor was treated 
with chemotherapy due to pulmonary metastasis. The remaining 
one residual tumor was completely ablated with two sessions, but 
was recurrent. After all, of 11 patients, eight (73%) were successfully 
treated with RF ablation, but three (27%) had residual or recurrent 
tumors. Two major complications (6.9%) occurred during 29 sessions 
and included arteriovenous fistula and ureteral perforation. The 
mean sCr level increased 11.2%, and the mean eGFR decreased 9.4% 
following the last RF ablation.
Conclusion: Percutaneous RF ablation might be one of treatment 
options to treat multifocal renal tumors in patients with VHL disease 
although the preliminary results are not so satisfactory due to 
technical failure. 

P-267
High-Frequency Jet Ventilation (HFJV) for CT-guided 
navigation of percutaneous hepatic and renal RFA: a feasibility 
study
S. Abderhalden1, P. Biro2, L. Hechelhammer1, R. Pfiffner1,  
T. Pfammatter1;
1Institute of Diagnostic Radiology, University Hospital, Zürich, 
Switzerland, 2Institute of Anaesthesiology, University Hospital 
Zürich, Zürich, Switzerland.

Purpose: CT-guided navigation during percutaneous radio-frequen-
cy ablations of hepatic and renal lesions is hampered by respiratory 
motion and time-dependent lesion conspicuity after contrast injec-
tion. Therefore, target immobilization by general anesthesia with 
high-frequency jet ventilation (HFJV) instead of conventional venti-
lation (CV) with repeated breath-holds may facilitate and speed-up 
navigation of RFA-probes. 
Materials and Methods: A total of 19 consecutive patients with 
percutaneous RFA of hepatic (n=9) or renal tumours (n=10) using 
CT guidance under either HFJV (n=9) or CV (n=10) were included. 
The choice of the anesthesiological technique was left at the 
discretion of the interventionalist. Complexity of the intervention 
(number of lesions ablated per session, conspicuity of the lesion on 
non-enhanced CT, access pathway), volume of the ablated tissues, 
radiation exposure and complications were compared between the 
HFJV and the CV group. 
Results: In this feasibility study, a statistically significant radiation 
dose reduction (p<0.05) was noted in the HFJV group as compared 
to the CV group for both hepatic and renal RFA. HFJV was associated 
with more complex accesses and less conspicuous lesions. 
No complication was observed in the HFJV group, while renal 
subcapsular hematoma (n=2) and lung embolism (n=1) occurred in 
the CV group. 
Conclusion: Percutaneous CT-guided navigation of RFA probes 
under HFJV is feasible and safe. It might be advantageous for the 
treatment of complex kidney and liver tumours with less irradiation 
of the patient by the interventional radiologist. 
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P-268
Y90 liver radioembolization as consolidation treatment 
after 1st-line chemotherapy (CxT) for liver metastases from 
colorectal cancer (mCRC)
M.L. Diaz1, J.I. Bilbao2, B. Sangro3, A. Chopitea4, J. Rodriguez4, M. 
Iñarrairaegui3, M. Rodriguez1, M. Ponz4;
1Radiologia Intervencionista, Clinica Universitaria de Navarra, 
Pamplona, Spain, 2Dept. of Radiology, Clinica Universitaria de 
Navarra, Pamplona, Spain, 3Hepatología, Clinica Universitaria de 
Navarra, Pamplona, Spain, 4Oncología, Clinica Universitaria de 
Navarra, Pamplona, Spain.

Withdrawn

P-269
Embolization of the gastroduodenal artery prior to selective 
internal radiotherapy: a prospectively randomized trial 
comparing standard pushable coils with fibered interlock 
detachable coils
O. Dudeck, K. Bulla, G. Wieners, R. Rühl, O. Grosser, H. Amthauer, J. 
Ricke, M. Pech;
Radiology and Nuclear Medicine, Otto von Guericke University, 
Magdeburg, Germany.

Purpose: To compare embolization of the gastroduodenal artery 
(GDA) with standard pushable coils and the Interlock® detachable 
coil (IDC), a novel fibered mechanically detachable long microcoil for 
peripheral interventions in patients scheduled for selective internal 
radiotherapy (SIRT).
Materials and Methods: 50 patients (31 males, 19 females; median 
age: 66.6 ± 8.1 years) stratified for SIRT were prospectively randomized 
for embolization with either standard coils or the IDC. Procedure 
time, number of embolization devices, complications, and durability 
of vessel occlusion at follow-up angiography were recorded.
Results: The procedures differed significantly in time for coil 
deployment (14:32 ± 5:56 min for standard coils vs. 2:13 ± 1:04 min 
for IDCs; p<0.001) as well as vessel occlusion (17:18 ± 6:39 min for 
standard coils vs. 11:19 ± 7:54 min for IDCs; p=0.002). A mean of 6.2 
± 1.8 coils (n=27) were used in the standard coil group, 1.3 ± 0.9 
coils (p<0.0001) in the IDC group (n=23) as in four cases additional 
pushable coils were necessary to achieve GDA occlusion. In two 
patients the IDC could not be deployed through a Soft-VU catheter. 
One standard coil dislodged in the hepatic artery and had to be 
retrieved. Vessel reperfusion was noted in only one patient of the 
standard coil group. 
Conclusion: Controlled embolization of the GDA with fibered IDCs 
was achieved more rapidly than with pushable coils. However, vessel 
occlusion may not be obtained with a single device only, and the use 
of guiding catheters with sharp angled tip configuration hampered 
coil pushability.

P-270
Prevention of groin bleeding during arterial port implantation 
with the use of the suture-mediated closure system perclose 
ProGlide: a prospectively randomized comparison of 
implantation techniques
O. Dudeck, G. Wieners, M. Pech, J. Ricke;
Radiology and Nuclear Medicine, Otto von Guericke University, 
Magdeburg, Germany.

Purpose: To assess the value of a modified interventional arterial 
port implantation technique, which utilizes the suture-mediated 
closure system Perclose ProGlide®, thus allowing the subsequent 
use of a sheath, compared to the conventional technique without 

sheath. 
Materials and Methods: Twenty-nine consecutive patients (15 
conventional, 14 modified technique) were stratified for local hepatic 
(n=23), iliac (n=5), or external carotid artery (n=1) local infusion 
chemotherapy. Procedure time, size of largest and final catheter, 
and any incidence of groin bleeding were recorded. In the Perclose 
ProGlide® group time for device placement and time until local 
hemostasis was achieved were documented. On the following day 
ultrasound was performed to assess patients for groin haematoma. 
Results: No differences were found for procedure duration (116 ± 
55 min for conventional, 105 ± 55 min for modified technique), size 
of largest catheter used (4.3 ± 1.1 F vs. 4.7 ± 0.5 F), and size of cath-
eter implanted (3.7 ± 0.5 F vs. 3.8 ± 0.5 F). During conventional port 
implantation groin bleeding occurred in 93.3% (n=14) which resulted 
in a mean procedural delay of 26:19 ± 26:24 min. Groin haematoma 
was observed in 3 patients. In contrast, no periinterventional bleed-
ing was noted for the modified technique. The device was placed 
within a mean of 3:46 ± 1:10 min and the procedure could be com-
pleted 3:48 ± 4:43 min after sheath removal. No haematoma was 
found in this group.
Conclusion: The modified arterial port implantation technique 
effectively prevented groin bleeding and facilitated the procedure 
due to the comfort of use of a sheath.

P-271
Computed tomography-guided interstitial HDR-brachytherapy 
of the liver in patients with intrahepatic cholangiocarcinoma
D. Schnapauff1, C. Grieser1, J. Banzer2, P. Wust2, E. Lopez-Hänninen1, T. 
Denecke1, B. Gebauer1;
1Radiology, Charité Universitätsmedizin Berlin, Berlin, Germany, 
2Radiation Therapy, Charité Universitätsmedizin Berlin, Berlin, 
Germany.

Purpose: To investigate the clinical outcome of patients with 
irresectable intrahepatic cholangiocarcinoma treated by computed 
tomography (CT)-guided brachytherapy for local tumor ablation. 
Materials and Methods: 25 consecutive patients with cholangio-
carcinoma were enrolled in this retrospective study. Eight patients 
had intrahepatic tumor recurrence after liver surgery, 17 were pri- 
marily irresectable. All patients were treated by single fraction 
high-dose-rate (HDR) interstitial brachytherapy using an Iridium-192 
source after CT-guided percutaneous placement of afterloading 
catheters. Median tumor enclosing target dose was 20 Gy. Follow-up 
consisted of clinical visits and magnetic resonance imaging of the 
liver every third month. A total of 39 brachytherapy treatments were 
performed. 
Results: After a median follow-up of 26 months after initial diagnosis, 
14 of the 25 patients are still alive, 13 are regarded as disease free 
without additional chemotherapy. Mean follow-up time of the 
disease-free patients is currently 20.3 (±10.6) months. Mean target 
volume of the radiated tumors was 87 (±91) ml (2–257 ml). Mean 
duration of local tumor control was 10.3 (±11.1) months. The major 
complication rate was 2.6% (1 biliary leakage). 
Conclusion: CT-guided brachytherapy is a promising and safe 
technique in patients with irresectable cholangiocarcinoma. Long 
lasting tumor control could be achieved in 52% of these patients.
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P-272
Large hepatocellular carcinoma: treatment with transarterial 
embolisation combined with radiofrequency ablation
F. Piacentino1, C. Pellegrino1, F. Fontana2, M. Mangini2, M. De Chiara2, 
F.A. Vizzari2, G. Carrafiello1, C. Fugazzola2;
1Radiology, University of Insubria, Varese, Italy, 2Radiologia, 
Ospedale di Circolo e Fondazione Macchi, Varese, Italy.

Purpose: To determine the safety and the effectiveness of trans-
arterial embolization (TAE) followed by percutaneous radiofrequency 
ablation (RFA) of large (>5 cm of diameter) hepatocellular carcinoma 
(HCC). 
Materials and Methods: Institutional review board and informed 
consent were obtained. From May 2005 to August 2008, 20 patients 
(13 males and 7 females) were enrolled in a treatment group, in 
which percutaneous ablation of HCC with radiofrequency was 
performed after TAE. The tumors were 5.0-10-0 cm in diameter 
(mean diameter 6.2 cm). Therapeutic effects were assessed at follow 
up with computed tomography. All patients were followed up to 
1-40 months (mean 14 months) to observe the therapeutic effects 
and complications. Survival rates were calculated using the Kaplan-
Meier method. 
Results: The assessment was carried out with imaging. No severe 
complications and no unexpected side effects were observed after 
the combined treatment. In all cases a post-ablation syndrome was 
detected. Follow-up images showed tumors necrosis (100% in seven 
cases, 90% in one case, between 50% and 80% in five cases and less 
than 50% in seven cases). The 6-month survival rate was 70% and the 
1-year survival rate was 64%. 
Conclusion: The combination of TAE and RFA is a safe and effective 
in patients with large HCC to obtain necrosis in lesions up to 5 cm. 
Large scale randomized clinical trials are necessary for confirmation. 

P-273
Nitrous oxide inhalation decrease pain during liver biopsy
M. Yssaad1, E.M. Carvalho1, F. Deschamps2, L. Georges1, M. Cachard1, F. 
Munck1, F. Pottier1, G. Petrault1, T. De Baère1;
1Interventional Radiology, Institut Gustave Roussy, Villejuif, France, 
2Radiology, Institut Gustave Roussy, Villejuif, France.

Purpose: To comparatively evaluate pain and tolerance of liver 
biopsy performed with and without inhalation of nitrous oxide.
Materials and Methods: 40 ultrasound-guided liver biopsy was 
randomly assigned to xylocaine local anesthesia (LA) alone or 
combination of LA + inhalation of 50% nitrous oxide and 50% 
oxygen (NO). Patients were evaluated for compliance, pain with 
visual analogic score (VAS) obtained before, during, immediately 
after, 30 min, and 2 h after the biopsy. 
Results: Patients groups were not different for age, sex, baseline 
pain medication, extent of cancer disease, and baseline pain, number 
of needle paths, biopsy samples. During biopsy, VAS was 3.95±2.08 
and 0.45±1.47 in the LA and NO groups (p<0.0001). At the end of 
biopsy, VAS was 2.78±2.02 and 0.50±1.47 for LA and NO, respectively 
(p<0.0001). 3O min after the biopsy, VAS was 2.78±2.02 and 0.50±1.47 
for LA and NO, respectively (p=0.35). 2 h after the biopsy, VAS was 
0.55±1.10 and 0.85±1.66 for LA and NO, respectively (p=0.51). The 
need for pain medication was encountered in 55% of LA and 20% 
of NO (p=0.02). In the LA group 55% of patient would agree to do a 
second biopsy if needed, while 95% agreed in the NO group. Patient 
compliance was not statistically different between the two groups 
with 65% rated as perfect and 20% rated as satisfactory in both 
group. 
Conclusion: Use of NO in addition to local anesthesia significantly 
decreases pain score during liver biopsy while it does not decrease 
patient compliance. 

P-274
Transarterial chemoembolization for hepatocellular 
carcinoma: drug-eluting-bead TACE (DEB TACE) versus TACE 
with cisplatin/lipiodol (cTACE)
P. Wiggermann, T. Brauer, C. Brosche, C. Stroszczynski;
Department of Radiology, University of Dresden, Dresden, 
Germany.

Purpose: Outcome evaluation of the drug-eluting-bead-chemo-
embolisation (DEB TACE) compared to conventional TACE (cTACE) 
with cisplatin and lipiodol in patients with unresectable hepatocellu-
lar carcinoma (HCC). Comparison of mean survival, tumour response 
rate and therapy-associated complications. 
Materials and Methods: 44 patients with an unresectable HCC were 
analysed. All patients were either treated with one or more sessions 
of cTACE (n=22) or with one or more sessions of DEB-TACE (n=21). 
In total, 89 TACE procedures were performed. Two radiologists 
evaluated tumour response rates in accordance with the European 
Association for the Study of the Liver (EASL) response criteria by 
consensus reading. 
Results: Mean survival was 651±76 days for DEB-TACE compared 
to 414±43 days for cTACE. This difference in mean survival time was 
statistically significant (p=0.01). Objective response (OR, complete 
response + partial response) for DEB-TACE was 22.7%; a further 68% 
was stable disease (SD). The respective response rates for the cTACE 
were OR 22.7 and SD 31.8%. The hypothesis of improved tumor 
response for DEB TACE was not met. The choice of TACE procedure 
(DEB TACE/cTACE) had no significant impact on therapy-associated 
complications. 
Conclusion: This study indicates that DEB-TACE may have an  
important role in the palliative treatment of patients with 
unresectable HCC. Associated with a similar safety profile and an at 
least comparable tumour response, DEB TACE has the potential to 
improve mean survival compared to cTACE. 

P-275
Impact of initial disease burden on the results of Y-90 radio-
embolization of neuro-endocrine liver metastases
D.A. Valenti1, A. Khankan1, M. Hassanain2, P. Chaudhury2, M. Aljiffry2, 
I. Feteih1, J. Rivera3, M. Jamal2, N. Kongkaewpaisarn2, T. Cabrera1, C.I. 
Torres1, L.-M. Boucher1, R. Lisbona4, P. Metrakos2;
1Radiology, McGill University, Montreal, QC, Canada, 2Hepato-biliary 
Surgery, McGill University, Montreal, QC, Canada, 3Endocrinology, 
McGill University, Montreal, QC, Canada, 4Nuclear Medicine, McGill 
University, Montreal, QC, Canada.

Purpose: The goal of this study is to determine the relationship 
between initial tumour burden and response to Yttrium-90 
Therasphere radio-embolization in patients with hepatic neuro-
endocrine metastases.
Materials and Methods: Study performed at McGill University 
Health Centre, an academic tertiary-care regional neuro-endocrine 
tumours (NET) referral centre. Consecutive patients with three 
or more NET lesions who underwent Y-90 Therasphere radio-
embolization from Jan 2006 to Mar 2009 formed the study group. 
Patients had tri-phasic CT scans prior to and 4 weeks post-treatment. 
Response rate (RR) was determined by measuring the change in the 
percent necrosis (ΔN%) of lesions following treatment. Uni- and 
multi-variate analyses performed for: age, sex, lesion size, bulk of 
liver disease, (<33%, 33–66%, >66%), WHO stage, extra-hepatic 
metastases, previous octreotide treatment, previous de-bulking 
(surgery and/or RFA), and other arterial therapies (bland/chemo-
embolization). 
Results: Study group: 25 patients; average age was 63; 82% WHO 
stage I; 28% had extra-hepatic metastases. Post-treatment, the 
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mean ΔN% was 41%; 63% of patients showed a ΔN% score >30%. 
Multi-variate analysis revealed that de-bulking, disease burden and 
bilateral disease were significant predictors of response. With prior 
de-bulking the RR was 78% vs. 31% without. Disease burden was 
inversely correlated with RR; patients with <33% liver involvement 
had a 63% response rate, vs. 35% for >33% involvement. Bilobar 
disease RR was 46%, vs. 63% for uni-lobar. 
Conclusion: NET patients with lower liver disease burden demon-
strated a greater degree of necrosis after Y-90 radio-embolization. 
These data support a strategy of debulking combined with radio-
embolization in the setting of hepatic NET metastases. 
Disclosure: Study supported by MDS-Nordion. Support consisted of 
treatment doses. No financial support involved.

P-276
Ultrasound-guided high intensity focused ultrasound 
(USgHIFU) for treating advanced pancreatic cancer: assessment 
of local tumor response and clinical results
G. Orgera1, L. Zhang2, G. Bonomo1, L. Monfardini1, P. Della Vigna1,  
F. Orsi1;
1Interventional Radiology Unit, European Institute of Oncology, 
Milan, Italy, 2Clinical Center for Tumor Therapy, 2nd Hospital of 
Chongqing, University of Medical Sciences, Chongqing, China.

Purpose: To prospectively assess the safety and feasibility of 
USgHIFU ablation, evaluating local efficacy and pain relief in patients 
with advanced pancreatic cancer. 
Materials and Methods: From April 2008 to February 2010, 12 
patients with 12 pancreatic lesions underwent USgHIFU treatment. 
Patients had histologically confirmed pancreatic adenocarcinoma in 
nine and neuroendocrine tumors in three cases. All were pretreated 
with chemotherapy, biological therapy and/or radiation therapy, 
with no response. Patients were unsuitable for surgical resection and 
then referred to HIFU. The procedure was performed by the JC HIFU 
system [Chongqing Haifu (HIFU), Chongqing-China], under general 
anaesthesia. All patients were evaluated clinically and by PET-CT, 
MRI, MDCT. 
Results: Ten patients presented a cephalo-pancreatic lesion, in two 
cases tumor was located, respectively, to the isthmus and pancreatic 
tail. Mean age was 63.3 years (range 43–77). Tumours average 
diameter was 5.1 cm (range 2.4–7.6). MDCT and PET-CT showed 
a tissue volume control in 11/12 patients; one stable disease was 
observed. 11 out of 12 patients were rapidly palliated in symptoms 
with long lasting pain control after a mean follow-up of 7 months. 
Five patients are still under systemic treatment. One complication 
occurred after HIFU, with complete occlusion of the involved portal 
vein. Average treatment and sonication time were 141±39.9 min and 
1810±740 s, respectively. All the patients, but one, returned home 3 
days after treatment. 
Conclusion: According to our preliminary experience, USgHIFU 
ablation could be considered as a safe and feasible approach for 
treating solid pancreatic lesions with palliative efficacy in pain 
control. 

P-277
Robotic-assisted lung biopsy: a preliminary experience
G. Luppi, E. Faiella, C. Piccolo, R. Augelli, R.L. Cazzato, R.F. Grasso, B. 
Beomonte Zobel;
Radiology, Campus Biomedico University of Rome, Rome, Italy.

Purpose: To assess the clinical benefit of a robotic system in 
performing lung biopsies (SIRIO). An infrared sensor can indicate 
needle position and its movements in the space, avoiding ionizing 
radiation. 
Materials and Methods: 80 patients were enrolled. 40 patients 

underwent a traditional lung biopsy while for the others the 
procedure was SIRIO-guided. Duration of the procedure, number of 
performed scans and X-rays dose administered were calculated for 
each patient. A statistical analysis with t Student test and Wilcoxon 
test was performed. A p value < 0.05 and a “z” value > 1.645 (for 
number of scans) were interpreted as statistically significant. 
Results: Technical success was obtained in all procedures. The 
average of lesion gaining time was 137±7 min for SIRIO vs 24±9 for 
traditional biopsies, p<0.05. The average dose to gain the lesion in 
DLP was 1173 for SIRIO vs 1209 for the traditional method, p<0.05; 
while if calculated in mAs it was, respectively, of 6361 and 8062, 
p<0.05. Number of scans was five for SIRIO vs 10 for traditional 
method, z=5.64. 
Conclusion: SIRIO can precisely indicate the real-time needle 
movement. Moreover, chest virtual model proved to be approximable 
to real thorax and its movements (e.g. breathing). For these reasons, 
SIRIO could be considered a reliable system in helping operator 
in improving patient compliance, gaining the target, reducing 
procedure time, number of scans and radiation doses. Future use 
could be extended to therapeutical lung radio frequency ablation. 

P-278
Morbidity and mortality following transarterial liver 
chemoembolization in patients with hepatocellular carcinoma 
and hepatic dysfunction
E. Garwood, N. Fidelman, R.K. Kerlan, Jr.;
Radiology, University of California, San Francisco, San Francisco, CA, 
United States of America.

Purpose: To determine the rate and risk factors for the develop-
ment of irreversible liver toxicity following transarterial liver chemo-
embolization (TACE) in patients with hepatocellular carcinoma (HCC) 
and synthetic hepatic dysfunction. 
Materials and Methods: Records of 252 patients (50 women, mean 
age 59.2 years) with HCC and hepatic dysfunction who underwent 
446 TACE procedures at our institution between 2005 and 2009 were 
retrospectively reviewed. Hepatic dysfunction was defined as pre-
TACE bilirubin >2 mg/dl, aspartate aminotransferase (AST) or alanine 
aminotransferase (ALT) >5 times upper normal limit, international 
normalized ratio (INR) >1.5, ascites, or platelet count <60,000/ml. TACE 
regimen included doxorubicin, mitomycin-C, cisplatin, ethiodized 
oil, and gelfoam. Rate of irreversible hepatotoxicity within 30 days 
of TACE (defined as new or worsening ascites or encephalopathy, 
or World Health Organization grade 3 or 4 bilirubin, AST, ALT, or INR 
toxicity) was calculated. Risk factors for hepatic decompensation 
were determined using generalized estimating equation analysis. 
Results: Irreversible hepatotoxicity within 30 days of TACE devel-
oped after 68 (15%) procedures. Six patients (2%) received urgent 
liver transplants, and five patients (2%) died within 30 days of 
TACE. Patients at increased risk for irreversible hepatotoxicity had 
an elevated serum bilirubin (odds ratio [OR] 1.9; 95% confidence 
intervals [CI] 1.5-2.4), ascites (OR 1.9; CI 1.1-3.2), Child-Pugh class B9 or 
C (OR 5.4; CI 2.8-10.3), or Model for End-Stage Liver Disease (MELD) 
score >19 (OR 6.2; CI 2.7-14.3). 
Conclusion: TACE can be performed safely in patients with baseline 
hepatic dysfunction. However, poor hepatic reserve increases the 
risk of irreversible hepatotoxicity, which may lead to death or require 
urgent liver transplantation.
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P-279
Effect of localized interstitial brachytherapy of liver 
malignancies on total liver function capacity
G. Brinkhaus1, J. Banzer2, P. Wust2, M. Stockmann3, J.F. Lock3, A. 
Kalthoff3, M. Malinowski3, B. Gebauer1;
1Radiology, Charité Universitätsmedizin Berlin, Berlin, Germany, 
2Radiation Therapy, Charité Universitätsmedizin Berlin, Berlin, 
Germany, 3Department of General, Visceral and Transplantation 
Surgery, University Hospital Charite, Berlin, Germany.

Purpose: CT-guided interstitial high dose rate single-fraction 
brachytherapy is an alternative treatment of inoperable liver 
malignancies. Although the therapeutic radiation (Iridium-192) is 
circumscribed with a rapid fall-off, a negative impact on total liver 
function capacity cannot be excluded. Therefore the effect of 
radiation was prospectively investigated by the new LiMAx test. 
Materials and Methods: Patients indented for brachytherapy were 
enrolled in a prospective observational study. Study visits were 
performed at defined points in time prior and after brachytherapy. 
At each visit, liver function was measured by LiMAx, laboratory 
parameters were collected and a physical examination was 
performed. LiMAx test uses IV administration of 13C-methacetin, 
which is metabolized by cytochrome P450 1A2. The liver function 
capacity is measured by continuous real-time breath analysis of 
13CO2. 28 patients undergoing interstitial brachytherapy have been 
analyzed yet. Volumetric analysis of liver and the radiated liver 
tissue was calculated using radiation planning software and a peri-
interventional CT scan. Individual dose and volume of radiation was 
recorded. 
Results: No significant changes of liver function capacity to baseline 
values (mean 290±115 μg/kg/h) were observed after interstitial 
brachytherapy (24 h, mean 289±117 μg/kg/h; 6 weeks, 315±166 
μg/kg/h). AST and bilirubin significantly (P<0.05) raised early after 
irradiation with complete normalization after 6 weeks. Average 
radiation volume was 280 ml (≥10 Gy) and 470 ml (≥7 Gy). 
Conclusion: Interstitial brachytherapy shows no significant effects 
on enzymatic liver function capacity measured using LiMAx test. Early 
(24–48 h after brachytherapy) elevated bilirubin and transaminases 
returned to normal after 6 weeks. 

P-280
Transarterial embolization with N-butyl cyanoacrylate for 
severe arterioportal shunts complicated with hepatocellular 
carcinoma
H.-B. Shi1, Z.-Q. Yang2, S. Liu2, W.-Z. Zhou2, L.-S. Li2;
1Interventional Radiology, First Affiliated Hospital of Nanjing 
Medical University, Nanjing, China, 2Department of Radiology, The 
First Affiliated Hospital of Nanjing Medical University, Nanjing, 
China.

Purpose: To retrospectively analyze the therapeutic results of tran-
sarterial embolization in 12 patients with hepatocellular carcinoma 
and severe APS with hepatofugal venous flow using NBCA.
Materials and Methods: Twelve patients with HCC and severe APS 
with hepatofugal portal venous flow received TAE with NBCA. The 
hemodynamic changes, Child-Pugh score, and complications were 
evaluated. Follow-up angiography was performed before repeated 
arterial embolization for APS or tumor in ten patients. The Kaplan–
Meier method was used for survival analysis. 
Results: There were no major complications related to all the pro-
cedures. APS was completely occluded immediately after TAE using 
NBCA in ten patients, partially in two. The hepatopetal portal venous 
flow was observed after APS occlusion in all cases. Three patients 
underwent a second procedure and one did another three sessions 
for the recurrent and unimproved APS after the first procedures. On 

the last follow-up angiography, the APS disappeared in two cases, 
became milder in seven cases, and did not improve in one case. 
Child-Pugh scores 1 week later after NBCA embolization of severe 
APS were not significantly different from those before the treatment 
in all cases. Another 13 procedures of embolization for treatment of 
improved APS or tumor were performed. At the time of analysis, 4 
of the 12 patients survived. The cumulative survival rates were 75% 
at 6 months, 25% at 1 year, with a median survival time of 8 months. 
Conclusion: The preliminary experience in our series suggests that 
NBCA embolization is an effective and safe therapy in the clinical 
management of severe APS caused by HCC.

P-281
CT-guided radiofrequency ablation for hepatocellular 
carcinoma underneath the diaphragm: safety and efficacy of 
artificial pneumothorax
H. Fujiwara, Y. Arai, Y. Takeuchi, M. Takahashi, N. Sakamoto;
Division of Diagnostic Radiology, National Cancer Center Hospital, 
Tokyo, Japan.

Purpose: The purpose of this study is to evaluate the safety and 
efficacy of artificial pneumothorax in the CT-guided radiofrequency 
ablation (RFA) for hepatocellular carcinoma (HCC) underneath the 
diaphragm. 
Materials and Methods: From June 2008 to December 2009, ten 
HCC nodules in eight patients were treated by CT-guided RFA with 
artificial pneumothorax. On those patients ultrasound (US) had failed 
to visualize the tumors. To avoid lung injury, artificial pneumothorax 
was introduced in two steps. First, 23G needle was inserted under 
CT fluoroscopy to the liver surface, where two pleurae contacted 
together and no lung tissue existed. After an injection of small 
amount of air, the pleural space became wider and 20 ml of air 
could separate the contacting pleurae completely, creating small 
pneumothorax. Second, the additional air was insufflated through 
the newly punctured 18G coaxial needle in order to lift up the lung 
above the planned puncture line for RFA. The electrode was finally 
advanced transthoracically without penetrating the lung. After the 
ablation, the injected air was aspirated as much as possible. 
Results: The artificial pneumothorax was successfully introduced 
in all cases with no complications. Total volume of injected air in 
each case was 30–300 ml (median 150 ml). All HCC lesions were 
satisfactory ablated and no local progression was observed (follow 
up 2–20 months, median 12 months). 
Conclusion: Artificial pneumothorax is a safe and effective option in 
CT-guided RFA for HCC underneath the diaphragm which is difficult 
to visualize on US. 

P-282
Improved survival in hepatocellular carcinoma patients with 
low clip scores and liver-directed therapies: retrospective 
single institution study
R. Uflacker1, S. Cole2, M. Thomas2;
1Interventional Radiology, Medical University of South Carolina, 
Charleston, SC, United States of America, 2Oncology, Medical 
University of South Carolina, Charleston, SC, United States of 
America.

Purpose: Hepatocellular carcinoma (HCC) is a common cause of 
cancer death worldwide with few patients eligible for curative 
treatments. Loco-regional treatments include percutaneous ablation, 
transarterial chemo-embolization (TACE), and radiofrequency 
ablation (RFA). Our purpose was to evaluate the impact of CLIP scores 
and liver-targeted treatments in patient outcome
Materials and Methods: Medical record audit was performed on 
patients with HCC treated between June 2002 and October 2009. 

271



C  RSE

CIRSE
Annual Meeting and Postgraduate Course

Demographics, clinical measures and outcomes were collected. 
Overall survival (OS) was described using Kaplan-Meier methods. 
Log-rank tests were used to test for differences in categorical 
variables. Hazard ratios were estimated by Cox regression and the 
proportional hazards assumption was assessed using graphical 
methods. Statistical significance was defined by a two-sided alpha 
of 0.05. 
Results: 72 of 73 patients treated with TACE or RFA were available 
for analysis. Median age was 63 years (range 20-86), 71% male, 73% 
Caucasian, 20% African-American, 5% Asian, 2% Hispanic, and 68% 
had Hepatitis C cirrhosis. By multiple regression analysis, patients 
with CLIP score 0-2 had statistically improved median OS (35.3 mos, 
p=0.0136) versus CLIP score 3-6 (20.3 mos) and improved median OS 
(40.6 mos, p=0.0341) with ≥ 2 RFA procedures versus < 2 (21.3 mos). 
Entire cohort OS was 26.7 mos (95% CI: 21.0, 40.9). Tumor diameter, 
age, etiology of cirrhosis, number TACE procedures, and sequence 
of intervention were not statistically significant for OS. Nine of 
128 interventions (7%) resulted in grade 3-4 adverse events (AE) 
requiring hospitalization
Conclusion: Patients with low CLIP scores benefit greatly from 
aggressive liver-directed therapy with marked improvement in OS. 

P-283
Mid-term results of lipiodol and 5-fluorouracil 
chemoembolization of main rectal arteries in some patients 
with loco-regional rectal cancer
M. Olshanskiy, N. Korotkih, I. Timoshin;
Angiography and Endovascular Surgery, Voronezh Regional Clinical 
Hospital no.1, Voronezh, Russian Federation.

Purpose: To evaluate safety, effectiveness and usefulness of tran-
scatheter chemoembolization with lipiodol and 5-fluorouracil emul-
sion of main rectal arteries arising from different vascular pools in 
patients with loco-regional rectal cancer contraindicated to preop-
erative radiotherapy. 
Materials and Methods: Eight consecutive patients (1 woman, 7 
men; age range 43-67 years) with partial colonic obstruction due 
to adenocarcinoma penetrating all walls underwent preoperative 
chemoembolization of upper- middle- and low rectal arteries 
(RAICHEL procedure). Super-selective angiography of each target 
arteries was done via right femoral approach. Emulsion of lipiodol 
and 5-fluorouracil (5-FU) was injected into each target vessel for at 
least 60 minutes. The total dose of 5-FU (800-1000 mg) depends on 
the body surface area and patient’s weight. All patients underwent 
MRI and ultrasound study before and regularly at 1, 3, 6, 12, 18, and 
24 months after concomitant endovascular and surgical treatment. 
Results: Technical success was achieved in all cases (100%). There 
were no complications and ischemic disorders of colon. In all cases, 
colonic obstruction was resolved within 24-36 hours. In three 
patients, MRI showed significant decrease of number and sizes of 
lymphatic nodes of mesorectum. After the RAICHEL procedure, 
seven patients underwent surgery. There were no recurrences in all 
cases in the following 2 years after this concomitant therapy. 
Conclusion: The RAICHEL procedure is quite safe and well tolerated 
by patients. It can effectively eliminate partial colonic obstruction 
and decrease of number and sizes of lymphatic nodes of mesorectum. 
The RAICHEL procedure may be the method of the choice in some 
patients with loco-regional rectal cancer and colonic obstruction 
that need concomitant therapy. 

P-284
Segmental transcatheter arterial chemoembolization for 
hepatocellular carcinoma: is it safe and effective even in the 
elderly?
H. Anai, S. Takagi, H. Sakaguchi, S. Sueyoshi, H. Nishiofuku, T. Tanaka, 
K. Yamamoto, K. Morimoto, H. Uchida, K. Kichikawa;
Radiology, Nara Medical University, Kashihara, Japan.

Purpose: Life expectancy has been increasing all over the world. 
Management of malignant diseases including hepatocellular 
carcinoma (HCC) has been a critical issue in the elderly patients. The 
purpose of this study is to clarify the efficacy and the safety of Seg 
TACE for HCC even in the elderly.
Materials and Methods: Two hundred sixty-eight patients with 
HCC who were administered Seg TACE as an initial treatment were 
enrolled in this study. We divided the patients into two groups as 
follows: 219 patients in the younger group who were less than 75 
years old, and 49 patients in the elderly group aged 75 years or more. 
We evaluated the background of the patients (sex, age, hepatitis 
virus infection and Child Pugh classification (CP)) and their tumor 
factors (tumor size, number and stage) and compared the survival 
rate between the two groups.
Results: The incidence of CP-A in the elderly is significantly higher 
than in the young group. In the elderly group there is no Hepatitis 
B virus-related HCC. We could not obtain a significant difference 
between the two groups in any tumor factors. One year-, 3 year- and 
5 year –survival rates are 98, 85 and 76% in the elderly, and 93, 73, 
54% in the younger, respectively. There was a significant difference 
between the two groups in the survival rate (p<0.01, Log rank test). 
We observed no major complications between the two groups. 
Conclusion: It is suggested that Seg TACE is an effective and safe 
treatment for HCC even in the elderly. 

P-285
Long-term results of repeated loco-regional treatments 
in cirrhotic patients with hepatocellular carcinoma highly 
compliant to scheduled follow-up
L. Tarantino1, F. Sabbatino2, I. Sordelli3, C. Ripa4, M. Perrotta4, M. 
Celiento4, O. Tambaro1, G. Cuccorese1, V. Nocera4, M. Caraglia3, S. Del 
Prete1, P. Sperlongano3;
1Internal Medicine, S.Giovanni di Dio Hospital, Frattamaggiore, 
Italy, 2Oncology, Federico II University, Naples, Italy, 3V Divisione 
di Chirurgia Generale, Seconda Università di Napoli, Naples, Italy, 
4Surgery, S.Giovanni di Dio Hospital, Frattamaggiore, Italy.

Purpose: To analyze long-term results in HCC patients repeatedly 
treated with loco-regional therapies. 
Materials and Methods: We retrospectively reviewed the records 
of 82 cirrhotics with 107 HCC nodules (1-3 nodules per patient; 
diameter range: 1.2-6.0 cm; mean diameter=3.8 cm, 20 with nodule 
<3 cm and 62 with nodule >3 cm), treated with RFA and selected 
according the following parameters : (a) less than 3 HCC nodules 
with maximum diameter <7 cm; (b) complete adhesion to follow-up 
schedule; (c) minimum follow-up=1 year. HCC recurrences detected 
during follow-up were re-treated with RFA and/or TACE and/or 
surgery according to the new lesions’ features and the patient’s 
conditions. Criteria for ineligibility to re-treatment were: thrombosis 
of main portal vein, extensive HCC involvement of more than three 
hepatic segments, symptomatic extrahepatic disease, progression of 
cirrhosis to child C class. 
Results: Median follow-up was 30 months. Recurrence rates at 1, 2, 
3, 5 years were 57.3%, 71.8%, 75.4%, 87.4%, respectively. The median 
disease-free survival was 17 months; the median disease-free post 
recurrence survival was 32 months. Overall recurrences in 70/82 
and local progression in 17/82 patients were detected. 147/186 
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recurrences in 66 patients (1 to 10 retreatment per patient; mean 
2.56) underwent re-treatment with RF (121) or percutaneous ethanol 
injection (8) or TACE (7) or RF+TACE (4) or surgery+RF (4) or surgery 
(3 cases). Overall survival rates were 95.1%, 77.9%, 67.8%, 47.8% at 
1, 2, 3, 5 years, respectively. The median overall survival was 60 
months. A smaller size of nodules (<3 vs.>3, <5 vs. >5 cm), child A, a 
lower number of recurrences and a previous TACE among received 
treatments were prognostic factors of longer survival. 
Conclusion: Intensive post-ablation follow-up of HCC and repeated 
treatment of recurrences result in high long-term survival rates.

P-286
Adjuvant chemotherapy to prevent early hepatic metastasis 
after resection for pancreatic cancer: does hepatic arterial 
infusion chemotherapy play a benefit role for the pancreatic 
cancer?
H. Nishiofuku1, H. Anai1, T. Tanaka1, S. Sueyoshi1, M. Sho2, S. Ichihashi1, 
T. Masada1, Y. Nakajima2, H. Sakaguchi3, K. Kichikawa1;
1Radiology, Nara Medical University, Kashihara, Japan, 2Surgery, 
Nara Medical University, Kashihara, Japan, 3Radiology, Nara 
Prefectural Mimuro Hospital, Ikoma-gun, Japan.

Purpose: To improve the postoperative prognosis of pancreatic 
cancer patients, it is very important to prevent the hepatic metastasis 
after pancreatic resection. The aim of this study is to evaluate the 
safety and efficacy of hepatic arterial infusion chemotherapy (HAIC) 
and systemic chemotherapy for patients with pancreatic cancer. 
Materials and Methods: Between March 2006 and January 2009, 
25 patients with pancreatic cancer underwent surgical treatment 
(pancreaticoduodenectomy in 15, distal pancreatectomy in 8 and 
total pancreatectomy in 2) were studied. We performed HAIC of a 
weekly high-dose 5-fluorouracil (WHF; 1,000 mg/m2/5hr) through 
port-catheter system combined with systemic gemcitabine (GEM) to 
prevent the hepatic metastasis after resection. This WHF plus GEM 
chemotherapy was administered for 3 weeks of 4 week cycle and 
repeated 3 cycles. We evaluated the rate of hepatic metastasis, the 
survival and the complication. 
Results: Hepatic metastasis was observed in 2 patients (8%) and 
time from resection to hepatic metastasis was 352 and 362 days. 
Median disease free survival was 449 days and one year survival 
rate was 100%. Complication related to port-catheter system was 
port infection in 1. Regarding this chemotherapy, grade 3 toxicities 
were leukopenia in 3 and thrombocytopenia in 1. Liver abscess 
was observed in 2. One patient improved conservatively after drug 
withdrawal for 4 weeks. The other occurred 3 months after the 
termination of adjuvant HAIC but improved after percutaneous 
drainage. 
Conclusion: WHF plus GEM chemotherapy may be safety and 
efficacy to prevent hepatic metastasis as adjuvant chemotherapy 
after resection for pancreatic cancer. 

P-287
A novel cone-beam CT-guided targeting system (XperGuide) 
for biopsy of small renal masses: first clinical experience
S. Kroeze1, W. Veldhuis2, R. Bosch1, P. van Diest3, M. van den Bosch2;
1Department of Urology, University Medical Center Utrecht, 
Utrecht, Netherlands, 2Department of Radiology, University Medical 
Center Utrecht, Utrecht, Netherlands, 3Department of Pathology, 
University Medical Center Utrecht, Utrecht, Netherlands.

Purpose: Widespread use of cross-sectional imaging has resulted in 
increased detection of small renal masses (SRM). For characterization 
of suspicious SRM, renal biopsy is indicated. We report our first 
clinical experience with XperGuide as a novel real-time needle 
navigation system on live fluoroscopy overlapped with cone-beam 

CT for large core needle biopsy of SRM. 
Materials and Methods: Patients with one SRM suspected for 
malignancy were included. An abdominal cone-beam CT was made 
to identify the target lesion. The needle path reaching the target 
was planned on cone-beam CT images on a 3D-workstation. A 17G 
guiding needle was inserted along this path on the “entry view”, and 
advanced under fluoroscopic guidance on the “progress view”. A 
subsequent cone-beam CT confirmed that the tip of the guiding was 
within the target lesion. 18G large-core needle biopsies were taken. 
Results: Ten patients were included (7 males, mean age 64(±14)). 
Renal masses had a mean diameter of 2.8 (±1.9) cm and were 
classified as Bosniak>3. With the XperGuide system, 10/10 (100%) of 
the SRM were successfully targeted with the first needle pass. Mean 
number of biopsies was 2. Pathology revealed 3/10 malignancies. 
Mean treatment time was 25 min (range 15-60 min). No complications 
occurred. 
Conclusion: Large-core needle biopsy of SRM with the novel 
CT-guided targeting system XperGuide is feasible and allows accurate 
lesion targeting. Advantages of XperGuide are that it is semi-
computer guided which potentially decreases inter/intravariability, 
and can be performed in an angiosuite which allows adequate 
monitoring of the patient during the procedure. 

P-288
Long-term results of MR-guided radiofrequency ablation of 
liver metastases
J. Kettenbach1, H.C. Mueller1, M.B. Schernthaner2, J. Lammer3;
1University Institute of Radiology, Inselspital - Universitätsspital 
Bern, Berne, Switzerland, 2Radiology, Medical University Vienna, 
Vienna, Austria, 3Department of Cardiovascular and Interventional 
Radiology, University Hospital Vienna, Vienna, Austria.

Purpose: To retrospectively determine survival of patients after 
MR-guided percutaneous radiofrequency ablation (RFA) of colorectal 
liver metastases.
Materials and Methods: In 32 patients (22 male, 10 female; age: 
61±11 years) with 63 liver metastases of colorectal carcinoma, an 
MR-guided RFA was performed using an open 0.2T MR-System 
(Magnetom Open, Siemens, Erlangen, Germany). For RFA, a MR- 
compatible cluster needle (Covidien, Valleylab, Boulder, CO, USA; 
Celon AG, Teltow, Germany) or an expandable RF needle electrode 
(Angiodynamics, Queensbury, NY, USA) was used. Chemotherapy or 
surgical resection of metastases was performed in 29 and 22 patients, 
respectively. Technical success of RFA, diameter of metastases and 
median survival after initial diagnosis were assessed.
Results: Overall, 52 of 63 metastases (DM 3.4±1.9 cm) were treated 
with RFA. A median of 1 (range 1-4) therapy sessions was conducted 
per patient. From a total of 52 treated metastases, 38 (73%) showed 
complete necrosis. After 1st, 2nd, 3rd and 4th ablation session 25 
of 32 (78%), 9 of 11 (82%), 4 of 7 (57%) and 0 of 2 (0%) metastases 
showed a complete necrosis. In 9 of 32 patients clinically not relevant 
bleeding (n=5), severe postoperative pain (n=4) was observed. In 
9 of 32 patients a residual tumor, and in 10 of 32 patients a local 
recurrence was observed. At last available follow-up 2 of 32 patients 
had recurrence of their primary tumor, 12 of 21 had no tumor. The 
median survival after diagnosis was 50.5±26.5 months (median 44.2 
(range 14.8-108.0)) months.
Conclusion: RFA of colorectal liver metastases combined with liver 
resection and chemotherapy prolonged survival as compared to 
historic controls.
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P-289
The efficacy of transarterial radioembolization in 
hepatocellular carcinoma: effect on total tumor volume and 
patient survival at a single center
J. Emamaullee1, S. Tan2, R. Gullipalli2, A. Montana-Loza3, C. Toso1, A.J. 
Shapiro1, R.J. Owen2;
1Surgery, University of Alberta, Edmonton, AB, Canada, 2Radiology, 
University of Alberta, Edmonton, AB, Canada, 3Medicine, University 
of Alberta, Edmonton, AB, Canada.

Purpose: Hepatocellular carcinoma (HCC) is the most common 
primary hepatic malignancy and is recognized as one of the most 
prevalent cancers worldwide. Recently, selective transarterial radio- 
embolization (TARE) using Yttrium-90 microspheres has been 
explored as an alternative treatment option for unresectable HCC. 
Currently, the clinical indications for treatment selection and pre-
dicted response rate using TARE in HCC, with regard to total disease 
burden (total tumor volume, TTV) has not been well established.
Materials and Methods: A retrospective analysis of 21 TARE pa- 
tients with unresectable HCC that have been treated at our center 
since 2004 was completed. TTV was determined using dual phase 
contrast enhanced CT imaging pre and post treatment to assess 
therapeutic response. Objective tumor response was determined 
using RECIST criteria, WHO criteria, and by change in TTV. 
Results: The mean transverse diameter was 7.8±4.3 cm (3-18.8 cm), 
and mean TTV was 695.5±920 cm3 (8-3864 cm3). Of note, 29% had 
recognized portal vein thrombosis. Following TARE, 59% had a 
reduction in TTV (mean 44.5%), 22% had stable disease, and only 
19% had progressive disease. Patient survival was 50% at >3 years 
following the treatment and was 40% in patients with a TTV >400 
cm3. A significant increase in the volume of the contralateral lobe 
was observed (69±34%). 
Conclusion: These data demonstrate that TARE is an effective 
treatment to reduce TTV in HCC. These data indicate that TARE results 
in hypertrophy of the contralateral lobe, which could be important in 
treatment allocation for patients who may be downstaged prior to 
resection or transplant. 

P-290
Transarterial chemoembolization can decrease the activity of 
poly(ADP-ribose) polymerase-1 and prolong survival of patient 
with hepatocellular carcinoma
L. Maoquan;
Department of Interventional Radiology, The Shanghai Tenth 
Peoples’ Hospital of Tongji University, Shanghai, China.

Purpose: To evaluate the effect of transarterial chemoembolization 
on the activity of poly(ADP-ribose) polymerase-1 (PARP-1) as well as 
on the survival of patient with hepatocellular carcinoma (HCC). 
Materials and Methods: PARP-1 protein expression was examined 
by immunohistochemistry in 139 consecutive HCC specimens, in 
which 76 cases performed chemoembolization (chemoembolization 
group) before hepatectomy, while 63 cases did not (non-
chemoembolization group). Patients’ survival rates were analyzed 
in each group using Kaplan-Meier survival curves. Prognostic factors 
including PARP-1 expression and other clinicopathologic factors 
were evaluated by univariate and multivariate analyses. 
Results: The expression of PARP-1 protein was significantly de- 
creased in the chemoembolization group compared with the 
non-chemoembolization group (P=0.038). There was no statistical 
significance between PARP-1 expression and the patients’ sur-
vival in the non-chemoembolization group (P=0.638). In the 
chemoembolization group, the patients with negative PARP-1 
expression obtained higher survival rates than those with positive 
PARP-1 expression (P=0.003). Multivariate analyses demonstrated 

that PARP-1 expression was an independent prognostic factor. 
Conclusion: The expression of PARP-1 is decreased in HCC tissues 
after the chemoembolization procedure. Chemoembolization can 
decrease the activity of PARP-1 and prolong survival of patient with 
HCC. 

P-291
Imaging of extrahepatic blood supply to hepatocellular 
carcinoma and its impact on transarterial therapy
A. Khankan1, T. Al-Hazmi2, I. Kam Nakch3, F. Aris3, D. Valenti3, M. 
Almoaiqel1;
1Medical Imaging, National Guard Hospital, Riyadh, Saudi Arabia, 
2Medical Imaging, National Guard Hospital, Jeddah, Saudi Arabia, 
3Radiology, McGill University Health Center, Montreal, QC, Canada.

Learning Objectives: 

hepatocellular carcinoma based on CT and angiographic findings 
in addition to reported cases. 

arterial supply and increase the therapeutic efficacy of 
transarterial therapy. 

the relevant technical consideration in transarterial therapy 
through illustrated clinical cases. 

Background: Various extrahepatic arteries may supply hepatocellular 
carcinoma irrespective of the hepatic artery patency, especially 
with large size, peripherally located or previously treated tumor. 
The primary causes of extrahepatic arterial supply include tumor 
location adjacent to the bare area and suspensory ligaments of the 
liver, direct invasion and adhesion to the adjacent organ. The most 
reported extrahepatic arteries are inferior phrenic, omental, adrenal, 
intercostal, cystic, internal mammary and renal arteries, in addition 
to a branch of superior mesenteric, gastric and lumbar artery. 
Clinical Findings/Procedure Details: The CT imaging provides use-
ful information about tumor location and extension, and about the 
prasitization or extrahepatic arterial supply. It is essential to correlate 
the findings of CT and angiography and investigate the presence of 
extrahepatic supply especially with the tumors that are not demon-
strated on hepatic angiography with presence of clinical, radiologic 
and laboratory evidence of active tumor growth. 
Conclusion: The development of extrahepatic arterial supplies 
may decrease the efficacy of transarterial therapy. Interventional 
radiologists should know the different imaging findings of these 
arteries and detect them at an early stage to increase the efficacy 
of tumor control and avoid any serious complication related to the 
therapy. 

P-292
US-guided high-intensity focused ultrasound of bone and soft 
tissues metastases: early clinical experience in palliation of 
chronic pain
G. Orgera, G. Bonomo, P. Della Vigna, L. Monfardini, F. Orsi;
Interventional Radiology Unit, European Institute of Oncology, 
Milan, Italy.

Learning Objectives: The purpose of this study is to evaluate the 
safety and the efficacy of USgHIFU in pain palliation of patients with 
bone and soft tissue metastases. 
Background: Pain relief is cardinal for the quality of life of the 
oncologic patient. HIFU is an alternative treatment that has recently 
shown promising results. 
Clinical Findings/Procedure Details: Ten patients with a mean 
age of 64.1 years (range 45–79), with seven bone and three soft 
tissues metastases, underwent USgHIFU for pain relief. All patients 
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failed to respond to other treatments. Histological confirmation 
was obtained in all cases. The procedure was performed by the 
JC-HIFU-system [Chongqing Haifu-Tech-Co-Ltd., Chongqing-China], 
under general anaesthesia in eight cases and peridural block in 
two. All patients were evaluated by positron emission tomography 
computed tomography (PET CT) or magnetic resonance imaging 
(MRI). Pain palliation effectiveness was evaluated using the visual 
analog pain score (VAS) and measurable changes in the intake of 
opioid analgesics. Thirteen procedures were performed and mean 
follow-up period was 5 months. All patients received CT scan the 
day after the procedure. Significant (p< 0.001) relief was obtained 
in 90% of the patients with average VAS score reduced from 6.5 to 
1.9. Clinical data reported a significant reduction (p< 0.01) of opioids 
usage. Average HIFU treatment and sonication time were 94 ± 18.6 
minutes and 1040 ± 295 seconds, respectively. One skin burn was 
observed that was treated with local antibiotics. All the patients but 
one returned home within 2 days after treatment. 
Conclusion: USgHIFU ablation could be a very promising method 
in the treatment of pain related to bone and soft tissue metastases, 
particularly in the cases where conventional methods appear to fail. 

P-293
Current role of interventional radiology in metastatic kidney 
tumours
F.A. Vizzari, G. Xhepa, A. Di Massa, F. Fontana, G. Carrafiello, C. 
Fugazzola;
Radiologia, Ospedale di Circolo e Fondazione Macchi, Varese, Italy.

Learning Objectives: To valuate the efficacy of interventions in 
metastatic kidney tumours. 
Background: Renal cell carcinoma (RCC) represents 90% of kidney 
cancers and 30% of people affected present with metastatic disease. 
The following sites may show metastases: lung (50–60%); bone 
(30–40%); liver (30–40%); adrenal gland, contralateral kidney, 
retroperitoneum, and brain (5% each). Different approaches can 
be proposed for the treatment of metastatic kidney tumours like 
surgery, systemic chemotherapy and radiotherapy, image-guided 
interventional methods, which are divided into percutaneous 
ablation and transarterial chemoperfusion, embolization and 
chemoembolization. 
Clinical Findings/Procedure Details: The current role of interven-
tional radiology consists of transarterial embolization, chemoem-
bolization (TACE) and percutaneous ablation procedures. Radical 
surgical treatment is limited by the high risk of extensive intraop-
erative blood loss. Preoperative embolization of bone metastases 
with subsequent complete devascularization leads to significant 
reduction of blood loss during surgery. In liver metastases TACE was 
performed. Partial response was achieved in 13.7%, stable disease 
in 59% and progressive disease in 27.3% of patients. Percutaneous 
ablation procedures, which consist in radiofrequency ablation (RFA) 
and microwave ablation (MWA), can be performed as palliative or 
curative treatment. The survival of patients who received a curative 
lung RFA was 100%, those who received a palliative lung RFA was 
52%. RFA is feasible for metastatic lesion at the pancreas located 
at the body-tail portion of the gland. RFA treatment of the adrenal 
gland can be performed with minimal morbidity. 
Conclusion: In patients non-suitable for surgery, the alternative 
approaches achieved a favorable local tumor response and increase 
of survival rate. 

P-294
Complications of microwave ablation, radiofrequency ablation 
and cryoablation in lung tumors
G. Xhepa, A. Di Massa, L. Nocchi Cardim, M.E. Colosimo, M. Mangini, G. 
Carrafiello, C. Fugazzola;
Radiologia, Ospedale di Circolo e Fondazione Macchi, Varese, Italy.

Learning Objectives: To valuate the complications after ablation 
procedures in lung tumors. 
Background: Surgical resection of the tumor, combined with an 
accurate lymphadenectomy represents the first choice of therapeutic 
option in the NSCLC. Among the various treatment alternatives to 
surgery are ablative treatments percutaneous ablative. The main 
techniques that have been applied to tumors lung over the years are 
the cryoablation and radiofrequency ablation (RFA), in addition to 
the latest microwave ablation (MWA). 
Clinical Findings/Procedure Details: The current role of interven-
tional radiology consists in percutaneous ablative procedures rep-
resented by RFA, MWA and cryoablation. All complications were 
classified according to the SIR classification in major, minor and side 
effects. After RFA treatment, the rate of major complications was 5% 
and the rate of adverse reactions 75%. After MWA treatment, the rate 
of minor complications was 11%. No major complications occurred 
after MWA procedure. In literature, a rate of minor complications of 
11.1% after cryoablation is reported. The most frequent complication 
related to ablative procedures of lung is pneumothorax. 
Conclusion: In patients non-suitable for surgery, the alternative 
approaches achieved a favorable local tumor response and increase 
of survival rate. 

P-295
Microwave ablation beyond the liver
E. Cotta, F.A. Vizzari, M. Mangini, F. Fontana, D. Laganà, G. Carrafiello, 
C. Fugazzola;
Radiologia, Ospedale di Circolo e Fondazione Macchi, Varese, Italy.

Learning Objectives: To learn principles, technique and patients’ 
selection for the treatment of different tumors beyond the liver with 
microwave ablation. 
Background: Local ablative techniques have been developed to 
enable local control of unresectable tumors. Microwave technology 
is a new thermal ablation technique for different types of tumors, 
providing all the benefits of radiofrequency and substantial 
advantages. In literature, microwave ablation has been applied to 
liver and also to lung, kidney and more rarely to bone, pancreas and 
adrenal glands. Preliminary works show that microwave ablation 
may be a viable alternative to other ablation techniques in selected 
patients. 
Clinical Findings/Procedure Details: Percutaneous ablative ther-
apy allows destroying neoplastic tissue while preserving healthy 
parenchyma; this is an important advantage above all in patients 
with impaired hepatic, renal or pulmonary function. Therapeutic 
purpose can be curative or palliative; in this last case, microwave 
ablation is aimed to reduce symptoms, above all pain or recurrent 
bleeding. From a technical point of view, microwave ablation is 
preferable in the treatment of lesions larger than 4 cm, with a cystic 
component or localized close to vessels larger than 3 mm; moreover, 
it can be the first choice in case of recurrence after other ablation 
techniques. 
Conclusion: Our preliminary results and those reported in literature 
support the use of microwave ablation for the treatment of different 
type of tumors. Further studies are necessary to confirm short- and 
long-term effectiveness of the methods and to compare it with other 
ablative techniques. 
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P-296
Current state of imaging-based therapy monitoring in 
MR-guided radiofrequency ablation
H. Rempp1, S. Clasen1, C. Schraml1, D. Schmidt1, S. Miller1, C.D. 
Claussen1, P.L. Pereira2;
1Diagnostic and Interventional Radiology, Eberhard Karls University 
of Tübingen, Tübingen, Germany, 2Diagnostic and Interventional 
Radiology and Nuclear Medicine, SLK-Kliniken, Heilbronn, Germany.

Learning Objectives: To review the different imaging sequences 
used for therapy monitoring of MR-guided radiofrequency ablation. 
The viewer should be enabled to chose an imaging strategy adapted 
to the characteristics of the tumor to be treated and is instructed 
how to optimally plan and realize therapy monitoring. 
Background: Different to ultrasound and CT, MR-guided therapy 
offers various possibilities to directly visualize the effects of ther-
moablative therapy. The evolution of tissue characteristics, diffusion 
behavior and temperature can be used to predict the size of the 
developing ablation zone and to protect sensitive structures adja-
cent to the tumor. 
Clinical Findings/Procedure Details: The following items are reviewed: 
- Choice of the magnetic field strength 
- Coils and coil placement 
- Signal characteristics of different tumors 
- The ablation zone in T1 and T2 weighted images 
- Fast imaging sequences in MR-guided RFA 
- Sequence parameters and details 
- Diffusion sensitive sequences during RFA 
- Different strategies used for temperature mapping 
- Contrast-enhanced imaging 
Conclusion: Different strategies for answering the question “is the 
tumor treatment complete?” are reviewed. T1 and T2 weighted 
images, diffusion weighted imaging, MR thermometry and contrast 
enhanced images used for therapy monitoring are presented. 
Advantages and problems of the different sequence types are named 
and help is given for parameter selection and optimal imaging 
timetable. Special information about diffusion and thermometry 
used for therapy monitoring is given. 

P-297
Management of hepatic malignancy with a minimally invasive 
approach: what every interventionist trainee needs to know
J.A. Lemos1, C.O. Hampson2, K.E. Najarian1, J.T. Shields1, C.S. Morris1, 
W. Pace1, A.D. Bhave1;
1Interventional Radiology, Fletcher Allen Health Care, Burlington, 
VT, United States of America, 2Interventional Radiology, Rhode 
Island Hospital, Providence, RI, United States of America.

Learning Objectives: An interventional trainee should be able to 
establish the role of interventional radiology in evaluating clinical 
presentation and indications for treatment of hepatic malignancy. To 
evaluate how the therapeutical approach has changed through time. 
To describe the state-of-the-art of endovascular and percutaneous 
treatments for hepatic malignancies. 
Background: The evaluation and treatment of hepatic malignancy 
with a minimally invasive approach is complex and requires a multi-
disciplinary management. Transarterial chemoembolization is rec-
ommended as a palliative first-line therapy for non-surgical patients 
with a large or multifocal hepatic neoplasia without vascular invasion 
or extra-hepatic spread. Intrarterial radiotherapy with Yttrium-90 
microspheres is a minimally invasive technique exclusively applied 
to the liver. The loaded microspheres lodged within the tumor 
microvasculature deliver high energy beta particles in a more selec-
tive fashion sparing the normal hepatic parenchyma. Maintaining 
an adequate oxygenation of the neoplastic tissue increases the 

tumouricidal effect. To reach the tumor microvasculature, the par-
ticles are less than 30 microns in size. Introduction of transarterial 
chemoembolization and Yttrium-90 liver embolization has widened 
the endovascular options increasing the median survival. 
Clinical Findings/Procedure Details: 1. Multidisciplinary approach; 
2. Treatment of HCC and hepatic metastasis; 3. Surgical resection 
and liver transplantation; 4. Management of local recurrence and 
new metastasis; 5. Portal vein embolization; and 6. Regional therapy: 
tumor ablation, TACE, and Yttrium-90 liver embolization. 
Conclusion: Evolution of minimally invasive techniques has signifi-
cantly increased treatment possibilities in patients with hepatic 
metastatic disease. Optimal management of patients with hepatic 
neoplasia requires a multidisciplinary approach; close cooperation of 
oncologist and radiologist, and nuclear medicine and interventional 
radiology must be established. 

P-298
Usefulness of catheter directed intra-arterial CT hepatic 
angiography using a hybrid angiography-computed 
tomography system in radio-embolization of hepatocellular 
carcinoma
F. Irani, K.H. Tay, R. Lo, M. Taneja, L.S. Khoo, M. Burgmans, T. Teo, B.S. 
Tan;
Department of Radiology, Singapore General Hospital, Singapore, 
Singapore.

Learning Objectives: To evaluate usefulness of catheter directed 
intra-arterial CT hepatic angiography (CDCTHA) using a hybrid 
angiography-computed tomography system in radio-embolization 
of hepatocellular carcinoma (HCC). 
Background: A retrospective review of 21 patients (8M 13F; mean 
age 69 years) referred for radioembolisation of HCC using 90Y 
microspheres was performed. Sixteen had CDCTHA as part of 
treatment planning. CDCTHA was performed in a hybrid suite 
comprising a flat panel angiography machine and a 16 channel 
multi-detector CT scanner (Toshiba IVR-CT system) sharing a 
common table without need for patient transfer between catheter 
angiography and CT scanning. 25 CDCTHA scans (13 right, 12 left) 
were evaluated. 
Clinical Findings/Procedure Details: Two of 12 left CDCTHA 
showed intense gastric enhancement due to aberrant left gastric 
artery (LGA) arising from left HA. Three of 13 right CDCTHA showed 
gallbladder enhancement. The gastroduodenal artery (GDA) (n=3) 
and LGA (n=2) were coil embolised prior to 90Y microspheres infu-
sion. 90Y microspheres dose (n=13) was split and delivered sepa-
rately into the left and right HA to avoid coil embolisation of GDA. 
CDCTHAs were instrumental in proportioning of the 90Y dose, where 
the bigger dose fraction was delivered to the HA with larger tumoral 
vascular supply. No gastric, bowel or gallbladder morbidities were 
noted following 90Y microspheres treatment. 
Conclusion: CDCTHA greatly enhances safety and accuracy of 
90Y microspheres treatment as it accurately delineates vascular 
supply to hepatic tumours, bowel and gallbladder. It helps 
proportioning 90Y dose, reduces need for coil embolisation of 
gastric and gastroduodenal arteries and improves operator comfort 
and confidence while delivering 90Y microspheres. 
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P-299
Progress in the development of Aptocine™ (talaporfin sodium): 
a new light-activated drug in oncology
S.-S. Wang;
Clinical, Light Sciences Oncology, Inc., Bellevue, WA, United States 
of America.

Learning Objectives: Attendees will be introduced to an investiga-
tional light-activated drug, Aptocine (talaporfin sodium). 
Background: Aptocine (talaporfin sodium) is a water-soluble drug 
targeted inside a tumor or other tissue by a small, single-use, 
disposable drug activator included with the drug. The drug activator 
contains a tiny array of LEDs, located at the end of a very narrow (only 
1.2 mm wide) flexible coated microwire, which emits red light at a 
discrete frequency and intensity, for a fixed time period, to activate 
Aptocine and create a “treatment region” around the LED array. 
Physicians percutaneously place the LED array into the targeted 
tumor under ultrasound or CT imaging guidance, similar to a biopsy 
procedure, inject Aptocine intravenously, and then energize the 
drug activator. Constant illumination activates Aptocine molecules, 
resulting in a continuous supply of singlet oxygen molecules that 
can kill target tissues with minimal side effects through vascular 
closure, apoptosis, and an induced immune response. 
Clinical Findings/Procedure Details: Aptocine has been investigat-
ed in multiple phase I and II studies in multiple indications with excel-
lent safety profile. The preliminary efficacy data suggested a promis-
ing therapy with tumor response rates up to 50% and disease control 
rates up to 94%. Two phase III studies in MCRC and HCC, respectively, 
are ongoing to confirm the efficacy of Aptocine, and have completed 
patient enrollment. The results are expected in late 2010. 
Conclusion: Aptocine is designed to provide tolerable, effective, and 
repeatable treatments for patients. In clinical studies to date, there 
has been no evidence that Aptocine causes the serious toxicities 
associated with traditional cancer treatments. 
Disclosure: The author is an employee of Light Sciences Oncology, 
Inc., which is developing Aptocine.

P-300
Percutaneous renal tumor ablation: radiofrequency or 
cryoablation?
X. Buy1, J. Garnon1, G. Tsoumakidou1, H. Lang1, A. Gangi2;
1Department of Non Vascular Interventional Radiology, University 
Hospital of Strasbourg, Strasbourg, France, 2Dept. of Radiology B, 
Hôpital Civil, Strasbourg, France.

Learning Objectives: - Physical principles of radiofrequency and 
cryoablation. - Best indications of percutaneous renal thermoablation. 
- Technique of renal thermoablation, including thermal protection of 
surrounding organs. - Advantages and drawbacks of each ablation 
technique. - Exhibit richly illustrated with step by step explanations. 
Background: Percutaneous thermal ablation of renal tumor is 
now widely accepted in poor surgical patients as a minimally 
invasive alternative technique for tumors less than 4 cm in diameter. 
Radiofrequency (RFA) uses alternating current to heat tissues and 
ablate the tumor. Cryoablation is based on fast decompression of 
high pressure argon gas to freeze the tumor and induce cell death. 
Clinical Findings/Procedure Details: RFA can be used with mono- 
or multipolar techniques. Cryoablation allows the use of 1 to 25 
probes simultaneously, with excellent visualization of the ice ball. For 
tumors in contact with sensitive structures such as bowel or ureter, 
thermal protection techniques – particularly CO2 dissection and 
thermocouples – increase the safety of thermoablation procedures. 
Conclusion: The major advantages of RFA are its shorter application 
time and its lower cost. The major advantages of cryoablation are the 
precise visual control of the ice ball under both CT and MR guidance, 

and the better protection of the pyelic structures. For these reasons, 
peripheral renal tumors far from sensitive structures are ideally 
treated by RFA. Complex tumors such as large, central and anterior 
tumors are more safely and precisely treated with cryoablation. 
Insulation techniques reduce the complications and increase the 
indications of percutaneous approach. 

P-301
Multimodality imaging follow-up following radiofrequency 
ablation (RFA) of lung tumours: a pattern based approach
S. Roy-Choudhury1, M. Djearaman2, M. Malaki2, M. Kalkat3, G. 
Raghuraman4;
1Radiology, Heart of England NHS Foundation Trust (Teaching), 
Birmingham, United Kingdom, 2Radiology, Heart of England NHS 
Trust, Birmingham, United Kingdom, 3Thoracic Surgery, Heart of 
England NHS Trust, Birmingham, United Kingdom, 4Anaesthesis, 
Heart of England NHS Trust, Birmingham, United Kingdom.

Learning Objectives: In this exhibit, we demonstrate: 1) The pattern 
of CT appearances of successful local treatment post lung RFA; 2) 
Correlate the CT appearances with findings on PET and MR diffusion-
weighted imaging (DWI); 3) Imaging pattern on CT, PET and MR DWI 
of residual or recurrent disease. 
Background: RFA of primary and paucimetastatic lung tumours 
with a curative intent is becoming established as a minimally 
invasive treatment modality. In the absence of histological proof of 
complete treatment, we rely on serial imaging to detect residual or 
recurrent disease. The imaging pattern can be varied and there are 
controversies regarding the optimal modality and timing. 
Clinical Findings/Procedure Details: This pictorial review is 
based on our experience of 3 years of lung RFA practice treating 
lung tumours using LeVeen electrodes and follow-up using plain 
radiographs, CT, MR DWI and PET. These include: 1) CT features of 
complete treatment, e.g., circumferential ground glass, necrosis 
with gas formation, reducing size of atelectasis, cavitation and lack 
of enhancement on post contrast CT. 2) Correlative findings on 
PET and MR DWI including formation of inflammatory rim. 3) CT 
features of residual or recurrent disease like nodular enhancement 
on CT, enlarging atelectasis and appearance of new nodules with 
correlative PET and MR DWI imaging. 4) Resolution of periprocedure 
complications like haemorrhage and pneumothorax and features of 
post-op pleural reaction. 
Conclusion: Post lung RFA imaging appearances can be varied and 
confusing, but, a pattern based approach can be used to detect 
residual and recurrent disease as well as to diagnose complete local 
treatment.

P-302
Contrast enhanced ultrasound guided radiofrequency ablation 
of renal cell carcinoma in two separate renal transplant 
recipients
G. Weir1, D. Liu1, S. Ho1, M. Nigro2, A. Harris1;
1Interventional Radiology, Vancouver General Hospital, Vancouver, 
BC, Canada, 2Urology, Vancouver General Hospital, Vancouver, BC, 
Canada.

Percutaneous radiofrequency ablation (RFA) is an established 
technique in the treatment of renal cell carcinoma (RCC). We report 
two cases of RCC in single renal transplant kidneys treated with 
CEUS/RFA with complete procedural and follow-up CEUS imaging. 
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P-303
Spirotome macrobiopsy in head and neck cancer
J.P. Janssens;
Working Group on Hormone Related Cancers, European Cancer 
Prevention, Hasselt, Belgium.

Withdrawn

P-304
Adenovirus-mediated p53 gene therapy combined with TACE 
for treatment of metastatic liver cancer induced acute severe 
hepatitis
F. Li, F. Wang, D. Ji;
Department of Interventional Therapy, First Affiliated Hospital of 
Dalian Medical University, Dalian, China.

A man with metastatic liver cancer died of acute severe hepatitis 
induced by treatment of adenovirus-mediated p53 gene therapy 
combined with transcatheter arterial chemoembolisation. This case 
reminded us to pay attention to the security of adenovirus as a gene 
vector. 

P-305
Cardiac embolization of thoracic fiducial markers
N. Waddell, A. Balius;
Radiology, University of Tennessee, Knoxville, TN, United States of 
America.

Placement of thoracic fiducials is a common, relatively safe procedure 
with reported complications including pneumothorax, hemorrhage 
and air embolism. We submit a case of a previously unreported 
cardiac embolization of fiducial markers to the left ventricle via the 
pulmonary venous system. 

P-306
Transarterial chemoembolization of HCC supplied by short 
gastric artery
U.B. Jeon1, C.W. Kim2, M. Cho3, K.T. Yoon3, J.W. Lee1;
1Radiology, Pusan National University Yangsan Hospital, Yangsan, 
Korea, 2Radiology, Pusan National University Hospital, Pusan, Korea, 
3Internal Medicine, Pusan National University Yangsan Hospital, 
Yangsan, Korea.

We report a case of transcatheter chemoembolization (TACE) for 
hepatocellular carcinoma (HCC) supplied by short gastric artery. A 
67-year-old woman with a two nodular HCCs underwent repeated 
TACE. One nodule is supplied by short gastric artery. 

P-307
Transbronchial embolization bronchopleural fistula after 
radiofrequency ablation lung tumor
A.V. Skupchenko, A.V. Lysenko, D.G. Korolev, O.L. Koroleva, D.A. 
Skobeltsov;
Interventional Radiology Department, Regional Clinical Oncological 
Hospital, Samara, Russian Federation.

Bronchopleural fistula developed on second day after radiofrequency 
ablation in a 63-year-old man with peripheral lung cancer. Fistula 
was successfully occluded through a transbronchial approach by 
coils and gelfoam with endoscopic and X-ray guidance. 

P-308
Treatment of malignant tracheal carinal stenosis with a new 
designed Y metal stent delivery system under fluoroscopic 
guide
Z.-Q. Yang1, H.-B. Shi2, S. Liu1, L.-S. Li1;
1Department of Radiology, First Affiliated Hospital of Nanjing 
Medical University, Nanjing, China, 2Interventional Radiology, First 
Affiliated Hospital of Nanjing Medical University, Nanjing, China.

A technique is presented for treatment of malignant tracheal carinal 
stenosis with Y stent under fluoroscopic guide, which was deployed 
with a new designed delivery system. It facilitated procedures of Y 
stent deployment and was performed successfully in four cases. 

P-309
Pancreatic tumor intraoperative radiofrequency ablation as 
palliative treatment and pain relief strategy
M. Citone, A. Rebonato, M. Rossi, V. David;
Radiology, S.Andrea University Hospital, Rome, Italy.

Intraoperative RFA in three cases of pancreatic cancer was performed 
in locally advanced non-metastatic stage. In two cases, with 
celiac-ganglion RFA. Technical success 100%. Two perioperative 
complications, one death observed. CT-postoperative evaluation 
showed complete necrosis of the masses. Pain-palliation achieved. 

P-310
Percutaneous radio-frequency ablation of parathyroid 
adenoma
T. Julio, R.G. Gobbo, M.R. Menezes;
Radiology, Cancer Institute of São Paulo, Sao Paulo, Brazil.

Image-guided radio-frequency ablation appears to be a safe and 
effective treatment for parathyroid adenomas, with few published 
cases. It is a good alternative for patients with unacceptable 
surgical risk. We present a successful case in a patient with clinically 
untreatable hypercalcemia. 

Others 

P-311
Nasolacrimal stenting: results of medium-term follow-up in a 
prospective study with Wilhelm type stent
J. Ciampi Dopazo1, C. Lanciego1, S. Navarro2, J. Velasco1, M. Perea2, L. 
García-García1;
1Interventional Radiology Unit, Hospital Virgen de la Salud, Toledo, 
Spain, 2Ophthalmology, Hospital Virgen de la Salud, Toledo, Spain, .

Purpose: To evaluate the efficacy of plastic polyurethane stents in 
the management of epiphora in adults in a prospective and single 
center study. 
Materials and Methods: Patients (n=117; mean age=64, range 
25-88; 36 male, 81 female) with severe epiphora had the stents 
inserted (149 stents/129 eyes) to treat obstruction of the nasolacrimal 
system. The etiology of the obstruction was idiopathic in 91 cases, 
chronic dacryocystitis in 37 cases and post-surgery in 1 case. The 
percentage stent patency over long-term follow-up was estimated 
by means of Kaplan-Meier analysis. The comparisons between the 
survival curves of the different subgroups of patients, formed as a 
function of the presence or absence of history of Song stent place-
ment or cryoplasty, bilateral obstruction, or obstruction etiology, 
and the anatomical site, were compared using the Log-Rank test. 
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Results: The overall technical success rate of stent placement was 
near 95.2%. Resolution of epiphora was complete in 119 cases 
and partial in 3. On follow-up (mean=13 months; range: 1 week 
to 29 months), the median duration of primary patency was 11 
months; the percentage of patency at 6 months was 60.8%, at 1 
years was 39.6% and at 2 years was 25%. Stents malfunctioned in 
55 cases and all were easily withdrawn except in one case. Of these 
27, patency recovered spontaneously in 9, and in 18 via a second 
stent. All remained asymptomatic for a mean of 6 months. Factors 
predisposing to lower primary patency are inflammatory etiology 
and location of the obstruction. 
Conclusion: The nasolacrimal plastic (TearLeader®) stent placement 
achieving an acceptable level of primary patency, but technical/
dosing improvements would be welcomed. This technique gives a 
solution in candidate patients for percutaneous treatment. 

P-312
Male internal iliac and prostatic artery anatomy: imaging 
findings
T. Bilhim1, J.M. Pisco1, M. Duarte1, H.A.M. Rio Tinto1, J. O’Neill2;
1Interventional Radiology, Saint Louis Hospital, Lisbon, Portugal, 
2Anatomy Department, Faculty of Medical Sciences, Lisbon, 
Portugal.

Purpose: To clarify the branching patterns and angiographic findings 
of the male internal iliac artery (IIA) and prostatic arteries (PA). To 
describe the main anatomical patterns and variations. 
Materials and Methods: From March to December 2009, 15 male 
patients underwent pelvic angio MR and selective pelvic arterial 
angiography, previously to prostatic arteries embolization for benign 
prostatic hyperplasia. The antero-posterior, the left anterior oblique 
and the right anterior oblique projections were used. PA origin was 
identified and selective catheterization was performed when possible. 
Results: A total of 30 male IIA were catheterized. The superior gluteal, 
inferior gluteal and internal pudendal arteries were defined as the 
major branches of the IIA. The branching patterns of the hypogastric 
arteries were classified according to Yamaki’s classification. Type 
A was the predominant type (56.7%; n = 17). Type B was present 
in 9 cases (30%); type C in 4 cases (13.3%) and type D was never 
documented. The PA were identified in all patients and selective 
catheterization was possible in 56.7% (n = 17). In 86.7% (n = 26), the 
PA originated from the pudendal artery. In 13.3% (n = 4), it originated 
from the obturator artery. The PA showed fairly consistent anatomical 
findings with a characteristic ‘corkscrew’ pattern and terminating in 
the inferior vesical and intra-prostatic branches. 
Conclusion: The most frequent branching pattern of male IIA was 
Type A (Yamaki’s classification). The PA almost always arises from the 
anterior IIA trunk, from the internal pudendal artery. Angiographic 
findings of the PA anatomy are characteristic allowing selective 
catheterization in many patients. 

P-313
Effectiveness of ultrasound (US) directed compression in 
achieving hemostasis during US guided percutaneous kidney 
and liver biopsies
M.O. Alotaibi1, J. Shrouder-Henry2, J. Amaral1, M. Temple1, D.A. Parra1, 
P. John1, B. Connolly1;
1Image Guided Therapy, Diagnostic Imaging., The Hospital for Sick 
Children, Toronto, ON, Canada, 2School of Medicine, Georgetown 
University, Washington, MD, United States of America.

Purpose: Modern ultrasound (US) equipment is sensitive in detect-
ing blood flow by colour Doppler. Bleeding following percutaneous 
biopsy is a recognized complication. The development of colour flow 
along the needle tract extending beyond the organ capsule imme-

diately post biopsy (+ve Colour-Doppler-Sign) most likely represents 
bleeding. Compression on the biopsy site, directed by US, till colour 
flow ceases is potentially effective in achieving hemostasis. The pur-
pose of this study is to report on and assess the significance of the 
+ve Colour-Doppler-Sign post biopsy and to evaluate the efficacy of 
US-directed compression in achieving hemostasis. 
Materials and Methods: REB approval was obtained. A retrospective 
case-control study of liver and kidney biopsies was performed 
(2005-2009). Cases (+ve Colour-Doppler-Sign) and controls (-ve 
Colour–Doppler-Sign) were matched for organ, age, and needle 
type. Post-procedure laboratory and clinical details were compared 
between both groups. 
Results: 53 cases (44 kidney, 9 liver, with +ve Colour-Doppler-Sign) 
were compared to 106 controls (88 kidney, 18 liver). US-directed 
compression was applied in all +ve Colour-Doppler cases. There was 
no statistical difference between compression time, procedural time, 
number of cores/passes, or change in post-procedural hemoglobin 
and platelets between both groups. Post biopsy hematoma was 
more likely to develop in cases than controls (p<0.0001) as was 
delayed discharge and unplanned overnight admission (p<0.0011). 
We believe stable hemoglobin status in cases reflects the efficacy of 
US-directed compression. 
Conclusion: Positive Colour-Doppler-Sign along a biopsy tract is  
suggestive of bleeding. Its recognition is useful as subsequent 
US-directed compression is an effective strategy to achieve hemo-
stasis. 

P-314
The role of multidetector computed tomography and 
digital subtraction dacriocystography in the evaluation of 
nasolacrimal duct pathologies
M. Gumus1, S. Karaköse1, N. Karakose2, S. Gumus1, N. Zengin3;
1Radiology, Selcuk Unıversity Meram Faculty of Medicine, Konya, 
Turkey, 2Ophtalmology, Konya Numune Hospital, Konya, Turkey, 
3Ophtalmology, Selcuk Unıversity Meram Faculty of Medicine, 
Konya, Turkey.

Purpose: Our aim was to compare the effectiveness of multi 
detector computed tomography dacriocystography (MDCT-DSG) 
with DS-DSG in the diagnosis and treatment planning in patients 
having epiphora. 
Materials and Methods: Forty patients, 80 lacrimal drainage system 
(LDS) affected by epiphora underwent DS-DSG and MDCT-DSG 
after administration of contrast media by cannulation of lacrimal 
canaliculus. 
Results: Among 80 LDS, 45 (56.25%) were normal, 1 (1.25%) had 
stenosis and 34 (42.5%) had obstruction revealed by DS-DSG 
whereas 44 (55%) were normal, 26 (32.5%) had stenosis and 10 
(12.5%) had obstruction revealed by MDCT-DSG. In total, 16 (20%) 
cases evaluated as normal both with DS-DSG and MDCT-DSG. One 
patient evaluated as having stenosis with MDCT-DSG, evaluated as 
normal with DS-DSG. In 8 (10%) of 34 LDS, obstruction revealed by 
DS-DSG was evaluated as stenosis with MDCT-DSG. This difference 
was found statistically significant (p:0.042). In 4 (4 LDS, 5%) of the 
previously operated (dacryocystorhinostomy), 6 patients having 
recurring symptoms had obstruction revealed both with DS-DSG 
and MDCT–DSG. MDCT-DSG also revealed that all in these 4 patients 
the obstruction was caused by soft tissue thickening. One (1.25%) 
LDS had stenosis both revealed by DS-DSG and MDCT-DSG. In 
1 (1.25%), LDS DS-DSG showed obstruction whereas MDCT-DSG 
showed stenosis. 
Conclusion: In patients with epiphora, MDCT-DSG imaging after the 
administration of diluted contrast material by cannulation can reveal 
stenosis and neighbouring pathologies of the LDS can be added 
to the standard orbital imaging protocol when lacrimal system 
involvement is suspected. 
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P-315
Problems in VATS marker placement under CT fluoroscopic 
guidance
F. Toshima, T. Minami, K. Kosaka, Y. Ryu, W. Kouda, S. Kobayashi, J. 
Sanada, T. Gabata, O. Matsui;
Radiology, Kanazawa University, Kanazawa, Japan.

Purpose: To evaluate the problems associated with the guiding 
marker and suture system (VATS marker) placement under CT 
fluoroscopic guidance for video-assisted thoracic surgery (VATS) of 
small pulmonary nodules.
Materials and Methods: From June 2006 to January 2010, VATS 
marker placement was performed in 192 pulmonary nodules of 
183 patients (male 92, female 91, 59.8±13.3 years old). Among them, 
technical success and complications were analyzed with relation 
to the size, location and character of the nodules and the age and 
gender of the patients. We defined technical failure as cases in 
which the markers dropped out of the lung parenchyma before 
undergoing VATS or the distance between the nodule and marker 
was more than 9 mm. 
Results: The VATS marker was successfully placed in 186 of the 
192 nodules (96.9%). In 4 of the remaining 6 nodules, the marker 
moved into the pleural cavity before the patients underwent VATS. 
In all of these 4 nodules, the distance between the marker and 
pleural surface was less than 10 mm with an average of 5.75 mm. 
The distance between the nodule and marker was 5.69±5.25 mm, 
and it was significantly longer in the nodules located in the deeper 
portion from the pleural surface. Pneumothorax was observed in 
129 cases and drainage tube was needed in two cases. In one case, 
hemothorax due to the intercostal artery injury occurred. 
Conclusion: VATS marker placement was a safe and highly successful 
procedure. However, special attention is needed when the distance 
from the nodules to pleural surface is either short or long. 

P-316
Study for prevalence of peripheral vascular diseases by 
screening test for old male population in Korea
J.Y. Kim1, Y.S. Jeon2, S.G. Cho2, K.C. Hong1;
1Vascular Surgery, INHA University Medical School, Incheon, Korea, 
2Radiology, INHA University Medical School, Incheon, Korea.

Purpose: The prevalence of peripheral vascular diseases (PVD) 
in Korea has been thought to be lower than that in the western 
countries. The reason remains unclear and this subject has not been 
studied yet. This study is to define prevalence of carotid artery 
stenosis (CAS), abdominal aortic aneurysm (AAA), and peripheral 
artery occlusive disease (PAOD) in a Korean population.
Materials and Methods: Male volunteers of >64 years of age were 
referred randomly from Old Man Association, from November 2008 
to July 2009, to our institution for a screening program. The subjects 
were screened for CAS and AAA by Duplex. CAS was defined as >50% 
internal carotid artery stenosis and AAA as > 3 cm aortic diameter in 
minor axis. PAOD was screened by measurement of an ankle brachial 
index (ABI); ABI of < 0.9 was considered abnormal.
Results: 1234 volunteers were screened. Mean age was 72 ± 5.0 
years (range, 64-96). Comorbidities included hypertension (53.4%), 
diabetes mellitus (24.7%), coronary artery disease (14.5%), dyslipi-
demia (18.5%) and smoking history (71.2%). CAS was detected in 23 
(1.9%) subjects; 17 subjects had ≥50% stenosis and 7 subjects ≥70% 
stenosis. Thirty-eight volunteers (3.1%) were diagnosed with AAA: 
35 with ≥3cm in diameter and 3 with ≥5cm in diameter. PAOD was 
detected in 55 subjects (4.5%), of whom 10 had ABI < 0.6.
Conclusion: Prevalence of PVD in Korea is not lower compared with 
that of the western countries. A nationwide program for education of 
the public and medical community for an increased awareness and a 

timely detection and treatment should be developed.
Disclosure: This study was helped by Cordis.

P-317
Percutaneous tract creation between various hollow organs: a 
feasibility study using swine
S. Kariya, N. Tanigawa, A. Komemushi, M. Nakatani, R. Yagi, S. Suzuki, 
S. Sawada;
Radiology, Kansai Medical University, Hirakata Osaka, Japan.

Purpose: This animal study investigated the feasibility of creating a 
tract into which a stent can be placed between two various hollow 
organs, using a penetrating string and tow wire. 
Materials and Methods: This study is a technical note of per-
cutaneous tract creation using a penetrating string and tow wire. 
Ten procedures in six adult swine (femoral arteriovenous shunt, n=4; 
portacaval shunt, n=4; cholangiogastrostomy, n=2) were performed. 
The string was inserted in the two hollow organs through the 
sheath and deployed at the site of tract creation. When snares 
overlapped on fluoroscopy, a needle was inserted to pass through 
both snares. The string was inserted through the needle, with only 
the needle then withdrawn. The snare furthest from the skin was 
closed to capture the string and was withdrawn. The other snare 
was withdrawn without closing. The string thus served as a pull-
through string penetrating both hollow organs. This string was then 
attached to a tow wire, withdrawn, and exchanged for the tow wire. 
By withdrawing the tow wire, the delivery sheath connected to the 
tow wire was towed through the site of the tract between the two 
hollow organs. The stent was placed at the tract. 
Results: In all cases, the penetrating string, tow wire, delivery 
sheath, and stent were placed successfully and tract creation was 
achieved. Contrast radiography confirmed patency of all stents. 
Mean procedure time was 122 min (range 61–143 min).
Conclusion: Percutaneous tract creation using a penetrating string 
and tow wire is feasible between two hollow organs.

P-318
Percutaneal imaging-guided mediastinal lymph node core 
biopsy: techniques and complications
M. Mizandari, G. Nemsadze, G. Spanderashvili, D. Magalashvili;
Diagnostic and Interventional Radiology, Tbilisi State Medical 
University Hospital, Tbilisi, Georgia.

Purpose: Guidance techniques, approaches, possible complications 
of percutaneal imaging-guided mediastinal lymph node core biopsy 
(PIGMLNCB) are outlined. 
Materials and Methods: PIGMLNCB was performed in 32 patients: 
19 (59.4%) anterior and 13 (40.6%) posterior mediastinum. Ultrasound 
guidance: 15 (46.9%) cases (anterior mediastinum only) - using “Free 
Hand”, 8 (53.3%) or needle guide technique, 7 (46.8%). In all cases 
needle passed extrapleurally. CT guidance: 17 (53.1%) cases (4 anterior 
and 13 posterior mediastinum). Parasternal line intercostal area 
approach was used in anterior mediastinum cases and intercostal 
area approach ranging from paravertebral to middle axillary line 
was used in posterior mediastinum cases. Puncture site was selected 
after CT angiography. In transpleural cases the first insertion depth 
was selected so that the needle should not penetrate pleura; CT 
control was performed to document the needle position including 
its deepest insertion. 
Results: Adequate tissue material was received in all cases. The 
procedure was easily tolerated by patients. Ultrasound-guided 
procedures had no complications; in 2(28.6%) cases of CT guidance 
the pneumothorax was documented and required subsequent 
pleural punctures. 
Conclusion: PIGMLNCB is a safe procedure when adequate guidance 
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is used. The advantages of ultrasound guidance: a) possibility of real-
time needle movement control, b) possibility of real-time blood flow 
imaging, b) noninvasiveness, c) cost-effectiveness; disadvantages: 
imaging problems (bon and air) – mainly cannot be used for post-
erior mediastinum. The CT guidance advantage is the possibility of 
all thoracic structures imaging. Ultrasound is a “Gold Standard” for 
procedure guidance if the ”target” can be adequately imaged by this 
technique. 

P-319
Image-guided percutaneous thermal energy ablation for 
hormonally active adrenal adenomata: early experience
D.J. Breen1, T.J. Bryant1, N. Railton1, N. McGill2, A. Nasruddin3, D. 
Sandeman3;
1Radiology, Southampton University Hospital, Southampton, 
United Kingdom, 2Anaesthetics, Southampton University Hospital, 
Southampton, United Kingdom, 3Endocrinology, Southampton 
University Hospital, Southampton, United Kingdom.

Purpose: To establish safety and efficacy profile of image-guided 
percutaneous thermal energy ablation for hormonally active adrenal 
adenomata. 
Materials and Methods: Data were collected prospectively on pa- 
tients referred to our institution for ablation of aldosterone-secreting 
adrenal adenomata. Clinical/biochemical pre-assessment included 
serum renin/aldosterone ratio (RAR) and blood pressure (BP). Patients 
underwent adrenal MRI. All ablations were performed under general 
anaesthetic with invasive intra-arterial blood pressure monitoring. 
All patients were discharged the day after ablation. Radiological 
follow-up included MRI or CT at 2–4 weeks post-ablation. Clinical/
biochemical follow-up included RAR and BP. 
Results: Five lesions were treated in five patients between May 
2008 and February 2010. Mean patient age was 56 years (range 
38–69). Mean lesion size was 18 mm (range 14–25). Four lesions were 
treated with cryoablation (CRA), one with radiofrequency ablation.
All patients completed the procedure without complications. Blood 
pressure surges were noted in all patients during CRA thaw cycle. 
These were controlled with intravenous boluses of esmolol, labetalol, 
propofol and magnesium.Imaging follow-up confirmed complete 
ablation of all lesions. Three patients have undergone clinical/
biochemical follow-up at the time of abstract submission. Two 
patients have demonstrated clinical cure (reduced BP, normalisation 
of RAR, resolution of hyperkalaemia). 
Conclusion: Thermal energy ablation is a promising therapeutic 
option for hormonally active adrenal adenomata.Biochemical suc-
cess was not achieved in all patients despite good radiological evi-
dence of complete ablation – this may represent hyperaldosteronism 
due to adrenal microadenomatosis rather than a discrete adenoma.
Intraprocedural blood pressure surges necessitate general anaes-
thesia with careful invasive blood pressure monitoring. 

P-320
Use of closure device in the retrograde femoral access: 
evaluation of two different systems
F. Fanelli, M. Corona, E. Boatta, P. Lucatelli, M. Allegritti;
Department of Radiological Sciences, Interventional Radiology Unit, 
Rome, Italy.

Purpose: To compare two different commercially available vascular 
closure devices (VCD): Angioseal (St. Jude Medical) and Starclose 
(Abbott). 
Materials and Methods: From January 2008 to January 2010, 247 
patients with different clinical indications (PTA, stenting, hemor-
rhage, ischemia, chemoembolization) underwent retrograde com-
mon femoral artery puncture. Hemostasis was achieved by deploy-

ment of an Angioseal (N=134) or Starclose (N= 113). In 74 cases, 
the retrograde femoral arterial punctures were bilateral and were 
managed with two Starclose devices or with an Angioseal plus a 
Starclose. Inclusion criteria were puncture site at the level of the 
common femoral artery above the femoral bifurcation and low-me-
dium degree of calcium on the arterial surface. Selection between 
the two systems was based on the morphological aspect of the 
common femoral artery and on the patient characteristics. Clinical 
evaluation and US examination were performed before discharge 
and during the follow-up. 
Results: Technical success was obtained in 95.1% (233/247). The 
device failure rate was 4.8% (12 cases) and included eight minor 
complications and four major complications. Minor complications 
occurred during the initial phase: recurrent wound bleeding (N=5 
Starclose; N=3 Angioseal) treated with manual compression. Major 
complications included one Angioseal-related CFA obstruction re- 
quiring surgical bypass, one Angioseal-related CFA dissection resolv-
ed with stenting, one Angioseal-related embolization of the pro-
funda femoral artery partially treated with localized fibrinolysis 
and one 1 Starclose-related pseudo-aneurysm treated with manual 
compression. 
Conclusion: Both systems can be considered safe and effective in 
providing hemostasis following a variety of interventional vascular 
procedures. Both devices are effective in improving patient comfort 
and reducing time to mobilization and hemostasis. 

P-321
Music in interventional radiology: a randomised study
S. Kulkarni1, P. Johnson2, S. Kettles1, R. Kasthuri1;
1Radiology, Gartnavel General Hospital, Glasgow, United Kingdom, 
2Department of Medical Statistics, University of Glasgow, Glasgow, 
United Kingdom.

Purpose: To assess the effects of playing patient-selected music 
during interventional procedures on: 1. Doses of sedation and 
analgesia 2. Anxiety levels during procedures. 
Materials and Methods: Patients undergoing interventional 
radiological procedures were randomised to either music or control 
groups. Patients in the study group had music of their choice played 
to them during the procedure. The primary outcomes were the 
doses of sedation and analgesia. Anxiety levels were assessed both 
before and after the procedure using the validated state anxiety 
inventory (SAI). Mean pulse rate and average mean blood pressures 
were also recorded before and during the procedures. These were 
taken as surrogate indicators of anxiety levels.
Results: A total of 50 patients were recruited into each group. There 
were 58 males and 42 females with a mean age of 58 (range 16-91). 
Mean (SD) midazolam dose was 2.1 (2.3) mg in the control group 
and 1.3 (2.2) in the music group. The music group was significantly 
associated with lower midazolam dose (p=0.05, Wilcoxon rank sum 
test). Mean (SD) fentanyl dose was 29 (40) mg in the control group 
and 18 (34) in the music group. This is not statistically significant. 
There were, however, significantly lower analgesic requirements in 
the music group among male (p=0.03) and >60 patients (p=0.04). 
Neither the questionnaire nor the clinical parameters returned 
significant change from the baseline anxiety state. 
Conclusion: Sedation requirements during interventional proce-
dures are reduced by playing self-selected music to the patient. 
Evidence also suggests that the analgesia required is lower in males 
and older patients in the music group. 
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P-322
Web based cross-sectional cardiac anatomy atlas
B. Kovalenko, G. Muro, G. Marrinan;
Radiology, Bridgeport Hospital, Yale University, Bridgeport, CT, 
United States of America.

Learning Objectives: Knowledge of normal, abnormal and variant 
cardiac anatomy is paramount for understanding and recognizing 
congenital and acquired diseases of the coronary and great vessels. 
The purpose of the web based anatomy atlas is to provide a free, 
quick and accessible online reference of normal cardiac anatomy.
Background: The web based atlas will consist of one entire normal 
cardiac CT examination presented as standard axial, coronal, sagittal 
and 3-dimensional reformatted series of images, navigated in a 
scrollable fashion, with active structure cross referencing. Dynamic 
and real time cross referencing of images between different imaging 
planes will allow for better correlation and understanding of anatomy. 
Embedded web links will also direct users to electronic literature and 
to selected cardiac cases within the RSNA MIRC database. 
Clinical Findings/Procedure Details: The web based anatomy at- 
las was coded using four different computer languages, including 
Javascript, DHTML, PERL and Visual Basic. The selected images were 
graphically edited for optimal size and resolution. Each image was 
then analyzed and mapped out with regard to each anatomical 
structure using a custom made graphical user interface written in 
Visual Basic. Image maps were then organized in a file structure data-
base and made dynamically accessible and interactive by utilizing 
javascript, PERL and DHTML. The atlas is accessible online at: www.
anatomyatlas.webatu.com
Conclusion: Both physicians and physicians-in-training will be 
able to instantaneously access the free online atlas to gain a better 
understanding of normal and abnormal cross-sectional cardiac CT 
anatomy.

P-323
Pudendal arteriography in trauma patients
C. Kaufman, N.-K. Kabutey, R. Vilvendhan, T.K. Bathala, D. Kim;
Department of Radiology, Boston University School of Medicine, 
Boston, MA, United States of America.

Learning Objectives: 1. Describe a procedural technique used for 
pudendal arteriography in the evaluation of trauma patients. 2. 
Review the endovascular management of arterial injuries in patients 
with pelvic trauma. 3. Review the normal and variant anatomy of the 
pelvic arterial system. 
Background: Arterial hemorrhage from blunt pelvic trauma has 
a very high morbidity and mortality. It is one of the leading 
causes of death in patients with pelvic trauma. Selective pudendal 
arteriography can be an important component of the angiographic 
evaluation. Pudendal arteriography shows not only hemorrhage but 
also arterial damage that can lead to erectile dysfunction or priapism. 
With the advent of multi-detector computer tomography, pudendal 
arteriography has become a dying art. Pudendal arteriography 
remains important in the diagnosis and treatment of patients with 
blunt pelvic trauma. 
Clinical Findings/Procedure Details: Pudendal angiography is a 
selective angiographic technique that can be performed with phar-
macologic enhancement. A Foley catheter is placed to decompress 
the bladder. Pelvic arteriography is first performed to evaluate aor-
toiliac pathology. Digital subtraction angiography is performed in 
the both right and left oblique positions to evaluate the inferior epi-
gastric arteries. Next, the pudendal artery is selectively cannulated 
with a Roberts or Cobra catheter. Magnified images are obtained to 
review the anatomy. Selective embolization can be performed with 
a microcatheter. 

Conclusion: Selective pudendal arteriography remains an important 
and integral part of the diagnosis and treatment of patients with 
pelvic trauma. 

P-324
Interventional radiology handling of complications in pediatric 
patients after liver transplantation: a pictorial essay
A. Alvarez Luque1, A. Alvarez Muelas2, J. Novo Torres2, I. Acitores Suz2, 
T. Hernandez Cabrero2, G. Garzon Moll2;
1Vascular Interventional Radiology, University Hospital, Madrid, 
Spain, 2Radiology, Hospital La Paz, Madrid, Spain.

Learning Objectives: Discuss the indications of non-invasive and 
invasive techniques. Illustrate the imaging findings of vascular and 
nonvascular complications of pediatric liver transplantation. Explain 
different techniques of endovascular treatment, indications and 
complications.
Background: Liver transplantation is a standard treatment in pa-
tients with end-stage liver disease. There has been an expansion 
of liver transplantation procedures. Radiologists should be able to 
recognize post-interventional imaging appearances. Interventional 
radiology can solve most of vascular and non-vascular complications 
of pediatric liver transplantation. This fact may improve graft and 
patient outcome, even when re-transplant is shown as the endpoint 
stage. 
Clinical Findings/Procedure Details: Several cases of complica-
tions faced in our institution will be reviewed. Imaging findings 
on Doppler US, MRI, MRA, CTA, and angiography will be shown. 
Different interventional approaches will be described.
Conclusion: After reviewing this exhibit, a radiologist will be able to: 
identify complications of pediatric patients after liver transplantation; 
suggest the management of patients and additional imaging 
techniques indicated in each case; identify the most appropriate 
vascular and non-vascular approach and what each one involves. 

P-325
Inferior petrosal sinus sampling technique and rationale
J.J. Gemmete, N. Chaudhary;
Radiology, University of Michigan, Ann Arbor, MI, United States of 
America.

Learning Objectives: To describe the clinical indications, technique, 
and results of inferior petrosal sinus sampling in patients with 
suspected pituitary disease. 
Background: The venous drainage from the pituitary gland is into 
the cavernous sinus which drains into the inferior petrosal sinus. The 
purpose of IPSS is to measure pituitary hormone output directly by 
sampling pituitary venous outflow. Blood from the inferior petrosal 
sinus directly reflects the hormonal composition excreted from 
the pituitary gland. Bilateral simultaneous sampling of the inferior 
petrosal sinuses is a highly sensitive and specific test for diagnosing 
Cushing’s disease. It also distinguishes Cushing’s disease from the 
ectopic ACTH syndrome. 
Clinical Findings/Procedure Details: Inferior petrosal sinus sam- 
pling is performed by simultaneous bilateral common femoral vein 
access. A 5F vertebral catheter is maneuvered into the inferior petro-
sal sinus. The inferior petrosal sinus origin is located at the junction 
of the internal jugular vein/sigmoid sinus and runs along the clivus. 
Once both sinuses are selected, contrast is injected to show both 
inferior petrosal sinuses. A baseline sample from both sinuses and a 
peripheral vein is obtained three times over 15 minutes; 100 mcg of 
corticotropin releasing hormone (CRH) is then injected and samples 
are collected at 1, 3, 5, and 10 minutes. 
Conclusion: The IPPS procedure is safe and can be performed as 
an outpatient procedure with minimal morbidity and mortality. It  
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is helpful in lateralizing the side of pituitary microadenoma and 
hyperfunction. Furthermore, it can help differentiate between pitu-
itary and extra-pituitary causes of Cushing’s syndrome. 

P-326
Retrieval of a ruptured pacemaker lead severely fixed in the 
right ventricle
A. Sato1, H. Rikimaru1, H. Hama2, K. Majima3, T. Ishibashi4;
1Diagnostic Radiology, Sendai Medical Center, Sendai, Japan, 
2Diagnostic Radiology, Tohoku Rousai Hospital, Sendai, Japan, 
3Diagnostic Radiology, Takeda General Hospital, Fukushia-ken, 
Japan, 4Radiological Technology, Tohoku University School of 
Medicine, Sendai, Japan.

We retrieved a ruptured pacemaker lead (tine type) severely fixed in 
the right ventricle with snare catheters. After the lead was gently and 
repeatedly pulled via the snare during two days to avoid damage to 
cardiac muscle, it was removed. 

P-327
Electrochemical lysis of benign vascular tumour of a thorax
V. Kosyrev, B. Dolgushin, V. Sholohov, S. Khatyrev;
Interventional Radiology, Russian Oncology Research Centre named 
after Blokhin N.N., Moscow, Russian Federation.

The patient had two procedures of transcutaneous electrochemical 
lysis for the recurrence of arterio-venous haemangioma of the thorax 
wall. After 2 months, MRI and CT demonstrated non-homogenous 
thickening of the soft tissue (the area of fibrosis). No other lesions 
found. 

P-328
Acute subocclusion of sinus node artery during coronary 
angioplasty: arrhythmological considerations
F. D’Ascenzi1, A. Iadanza2, V. Zacà3, C. Pierli2, S. Mondillo1;
1Cardiologia Universitaria, Università degli Studi di Siena, Siena, 
Italy, 2UOC Emodinamica, Azienda Ospedaliera Universitaria Senese, 
Siena, Italy, 3UOC Cardiologia, Azienda Ospedaliera Universitaria 
Senese, Siena, Italy.

We report the case of a 58-year-old man who developed atrial 
fibrillation as a result of iatrogenic subocclusion of sinus node 
artery, originating from left circumflex artery (LCx), occurring 
during LCx stenting, suggestive of ischemic aetiology of sinus node 
dysfunction. 

Peripheral vascular disease intervention 

P-329
Simultaneous antegrade and retrograde access by double 
balloon catheter for subintimal recanalization of peripheral 
arterial occlusion
I. Ikushima, Y. Iryo, A. Ishii;
Radiology, Miyakonojo Medical Association Hospital, Miyakonojo, 
Japan.

Purpose: Subintimal angioplasty, in which a neolumen is created 
between the intimal and medial layers of the arterial wall, has been 
suggested to be a useful method in patients with severe peripheral 
vascular occlusive disease limited surgical bypass option, for more 
than a decade. However, technical failure occurs in approximately 
20% of patients who undergo subintimal angioplasty due to inability 

to reenter the distal true lumen. The purpose of the study is to 
evaluate the clinical success and safety of our new technique to 
recanalization of arterial occlusion. 
Materials and Methods: We tried subintimal angioplasty in 31 
patients with peripheral vascular occlusive disease and failed to 
reenter the distal true lumen in 8 patients. In 8 patients, there are 
4 with iliac arterial disease and 4 with superficial femoral arterial 
disease. For these 8 patients, we performed simultaneous two 
balloon inflation to reenter the occlusion. One balloon was accessed 
antegradely and one accessed retrogradely, and simultaneous 
balloon inflation was performed in occlusive lesion to prevent injury 
to the non-occlusive lumen. 
Results: In all the 8 patients, recanalization was obtained successfully 
without major complication. In one patient with superficial femoral 
arterial lesion, minor subcutaneous hematoma was demonstrated. 
Conclusion: This method is supposed to be a useful option when 
subintimal angioplasty fails to reenter the distal true lumen. 

P-330
Hybrid treatment of innominate artery occlusion: our 
experience
M. Grosso, A. Balderi, F. Pedrazzini, A. Antonietti, E. Peano, L. Ferro, L. 
Donato;
Radiology, A.O. S.Croce e Carle, Cuneo, Italy.

Purpose: To report our experience about the endovascular treatment 
of occlusions of the innominate artery through a hybrid approach. 
Materials and Methods: During 20 months we treated 5 patients (5 
males, mean age 70 years) suffering of symptomatic innominate artery 
occlusion. They were studied previously through a CT angiography 
that assured the artery occlusion and after that an hybrid treatment 
was planned in the surgical theatre. A surgical exposition of the right 
common carotid artery was made and after recanalization through a 
hydrophilic wire, the stenosis was treated with a balloon-expandable 
stent. The innominate artery was recanalized with correction of 
the steal syndrome and restoration of the right radial pulse; no 
complications occurred. 
Results: All patients had recanalization of the occluded artery and 
the angiographic control confirmed resolution of the subclavian 
steal syndrome. We did not register any complication; the right radial 
pulse was restored and symptomatology bettered in the following 
days. Follow-up with CT angiography confirmed the patency after 
12 months in all patients. 
Conclusion: Stenting of innominate artery occlusion through a 
hybrid approach resulted in immediate resolution of patients’ 
symptoms with durable midterm effect. Our experience supports 
the hybrid approach to this kind of pathology. A wider experience is 
needed to support our preliminary good results. 

P-331
Comparison of ultrasound guided and fluoroscopic assisted 
antegrade common femoral artery puncture techniques
G.S. Goh, M.M. Slattery, D.M. McWeeny, A. Thakorlal, M.F. Given, F. 
McGrath, M.J. Lee;
Dept of Radiology, Beaumont Hospital, Dublin, Ireland.

Purpose: To prospectively compare the time taken and complication 
rates of ultrasound guided and fluoroscopic assisted antegrade 
common femoral artery (CFA) puncture techniques to gain vascular 
access to the superficial femoral artery (SFA).
Materials and Methods: 100 consecutive patients, undergoing 
a vascular procedure suitable for antegrade puncture, were 
randomised to ultrasound guided or fluoroscopic assisted puncture. 
The time taken from administration of local anaesthetic to vascular 
sheath insertion in the SFA, patients’ age, body mass index (BMI), 
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fluoroscopy radiation dose, haemostasis method and immediate 
complications were recorded. Mean and median values were 
calculated and statistically analysed with an unpaired t test.
Results: The mean patient age was 69.6 years, 69 males and 31 
females. The mean BMI was 26.7 for the ultrasound (n=53) and 
25.3 for the fluoroscopy (n=47) groups. The mean time taken for 
ultrasound was 7:06 minutes and fluoroscopy was 10:16 minutes 
representing a mean difference of 3:10 minutes (p<0.05). Median 
time taken was 5:00 minutes for ultrasound and 6:03 minutes for 
fluoroscopy. Mean dose area product in the fluoroscopy group was 
199 cGycm2. Complications included groin haematomas (n=2) in the 
ultrasound and retroperitoneal haematomas (n=2) and SFA puncture 
(n=1) in the fluoroscopy groups. 
Conclusion: The ultrasound guided technique in antegrade puncture 
of the CFA is a faster technique compared with the fluoroscopic 
assisted technique. 

P-332
Angiographic background of Allen’s test in patients with 
peripheral artery disease
Z. Ruzsa1, K. Tóth2, I. Koncz2, I. Varga3, B. Merkely1, K. Hüttl1;
1Cardiology, Semmelweis University, Budapest, Hungary, 
2Radiology, Bács-Kiskunk County Hospital, Kecskemét, Hungary, 
3Radiology, Békés County Hospital, Gyula, Hungary.

Purpose: The transradial approach to coronary and peripheral 
angiography has become a popular technique. Our aim was to per-
form forearm angiography for the patients with positive (ischaemic) 
AT who underwent diagnostic angiography due to peripheral artery 
disease (PAD). 
Materials and Methods: We have performed the AT and modified 
AT (with pulsoximetry) before elective transbrachial angiography for 
peripheral artery disease. Demographic, clinical and angiographic 
data of these patients with positive AT were analysed. At the end 
of the procedure, a transbrachial and subclavian angiography was 
performed. Angiographic data of the forearm arteries and palmar 
communication were analysed after the procedure by experts. 
Results: 25 patients were studied with positive AT. 21 patients (84%) 
had significant atherosclerosis in the forearm arteries (20 ulnar and 1 
radial artery stenosis). We have found weak collaterals in the palmar 
arch in 10 patients (40%). All patients had anatomic abnormality in 
the forearm arteries or in the palmar arch (p<0.001). 
Conclusion: Positive Allen test in patients with known PAD has 
anatomic substrate and the transradial catheterisation is contrain-
dicated.

P-333
Angioplasty of distal anastomosis after infrainguinal by-pass 
grafting
J. Kesik, T. Zubilewicz, J. Wronski, P. Terlecki, A. Paluszkiewicz, S. 
Przywara, M. Feldo, M. Ilzecki;
Vascular Surgery and Angiology, Medical University, Lublin, Poland.

Purpose: Acute lower limb ischemia caused by graft thrombosis may 
occur in the patients who underwent infrainguinal by-pass grafting. 
The efficiency of surgical thrombectomy depends on adequate 
in- and outflow. The aim of this study was to assess the efficacy of 
endovascular treatment of distal anastomotic intimal hyperplasia 
simultaneously with surgical thrombectomy. 
Materials and Methods: From January 2006 to April 2009, data  
from 251 surgically treated patients with acute lower limb ischemia 
caused by infrainguinal by-pass graft thrombosis were retrospec-
tively analysed. The time from graft thrombosis to surgical inter-
vention ranged from 3 hours to 61 days. After Fogarty catheter 
thrombectomy, all patients had intraoperative control angiography. 

16 cases (6.37%) underwent open surgical angioplasty of proximal 
anastomosis. 42 (16.7%) required angioplasty of distal anastomosis. 
In that group everyone underwent balloon angioplasty of distal 
anastomosis, 8 (19%) required also stent placement in the place of 
anastomosis due to presence of residual stenosis and other 5 (11.9%) 
required angioplasty of tibial arteries. 
Results: In the group who had undergone angioplasty of distal 
anastomosis early technical success was obtained in 41 (97.6%) 
cases. In one patient, recurrent graft thrombosis during first 24 hours 
after intervention was observed. During 6-month follow-up graft 
thrombosis was observed in 6 (14.2%) patients, 2 (4.8%) required 
repeated angioplasty. 
Conclusion: Every surgical thrombectomy of infrainguinal graft 
requires intraoperative control angiography to assess patency of 
anastomosis and tibial arteries. The observing of stenosis in the 
place of anastomosis requires angioplasty. The use of endovascular 
techniques reduces traumatic of intervention and allows prolonging 
graft patency rate. 

P-334
Intraluminal recanalization of long infrainguinal chronic total 
occlusions using the Crosser system
R. Gandini, L. Boi, T. Volpi, D. Morosetti, E. Pampana, C.A. Reale, G. 
Simonetti;
Department of Diagnostic Imaging, Molecular Imaging, 
Interventional Radiology and Radiation Therapy, University Hospital 
Tor Vergata, Rome, Italy.

Purpose: To assess the safety and efficacy of a device for vibrational 
angioplasty in the percutaneous intraluminal recanalization of long 
infrainguinal chronic total occlusions (CTO). 
Materials and Methods: The Crosser CTO Recanalization System 
is a mechanical recanalization device that uses high-frequency 
vibrational energy to disrupt and channel through fibrocalcific 
plaque without harming the vessel wall, thus assisting in the 
recanalization of an occluded artery. 
Results: In 12 diabetic patients (7 men; median age 71 years, range 
58–80) with critical limb ischemia owing to long (median length 
26 cm, range 21–32), infrainguinal CTOs resistant to conventional 
guidewire techniques, the Crosser CTO Recanalization System was 
successful in intraluminally crossing the occlusion in 9 (75%) patients 
in < 5 minutes (mean 4:03 minutes). The safety endpoint (distal 
lumen guidewire position with no vessel perforation or dissection) 
was achieved in all successful cases. 
Conclusion: In our preliminary experience, the Crosser CTO Recanali-
zation Catheter decreased crossing time, was safe, and achieved a 
high rate of intraluminal recanalization of long infrainguinal CTOs. 

P-335
Retrograde transpopliteal approach for subintimal 
recanalization of SFA in patients with complex vessels anatomy
R. Gandini, L. Boi, C.A. Reale, A. Spinelli, D. Morosetti, A. Chiaravalloti, 
E. Pampana, G. Simonetti;
Department of Diagnostic Imaging, Molecular Imaging, 
Interventional Radiology and Radiation Therapy, University Hospital 
Tor Vergata, Rome, Italy.

Purpose: The aim of the study was to evaluate efficacy of subintimal 
angioplasty by retrograde transpopliteal approach in patients, 
unsuitable for antegrade or controlateral approach, with CLI and 
candidates to amputation. 
Materials and Methods: From January 2006 to January 2009, 28 
patients (16 male, 12 female) 19 with SFA occlusion at the origin and 
undetectable ostium of SFA, 9 with femoro-femoral by-pass create 
a misunderstanding for the origin of SFA, underwent intentional 
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subintimal angioplasty through ultrasound-guided retrograde 
popliteal approach. All the patients were preliminarily evaluated 
with US Doppler and angio-MRI. Ultrasound evaluation of the 
popliteal fossa was carried out after the procedure to exclude local 
complications. 
Results: Technical success was obtained in 93.3% with resolution 
of pain and limb salvage. In one case, the subintimal dissection was 
carried out at the origin of profunda artery causing occlusion and 
thrombosis of this; so the complication was solved with surgery 
intervention. There were no puncture site hematomas or popliteal 
arteriovenous fistulae. 
Conclusion: Subintimal angioplasty with trans-popliteal approach is 
a safe and effective technique, especially in patients with multivessel 
disease poor candidate to surgery. It should be considered for 
SFA occlusions or CFA disease where the contralateral femoral 
or antegrade ipsilateral femoral approach is often technically or 
anatomically difficult. 

P-336
Percutaneous balloon angioplasty of internal iliac artery 
stenosis for treatment of patients with buttock claudication
M.J. Arntz1, E.P. Vonken2, W.P. Mali2, M. van den Bosch2;
1Radiology, UMC St. Radboud, Nijmegen, Netherlands, 2Department 
of Radiology, University Medical Center Utrecht, Utrecht, 
Netherlands.

Purpose: To assess the outcome of endovascular treatment of 
patients with buttock claudication caused by stenosis of the internal 
iliac artery.
Materials and Methods: We treated 14 patients (mean age: 62 
years, 12 male and 2 female patients) with buttock claudication 
in our hospital, between January 2006 and January 2009. During 
angiography a total of 18 internal iliac artery (IIA) stenoses (>50% 
lumen reduction) were diagnosed. Stenoses were treated with 
percutaneous balloon angioplasty (PTA) in 18 lesions, whereas one 
lesion was additionally treated with stent placement. Technical 
success was defined as angiographic post-procedure residual lumen 
stenosis of less than 30%. Patients underwent clinical examination 
and color Doppler examination 3 months after treatment to assess 
residual stenosis. Additional endovascular treatments of the target 
lesion during follow-up were recorded.
Results: Technical success of 100% (18/18) was achieved. Mean 
follow-up was 10 months. With color Doppler examination a 
restenosis rate of 2/18 (11%) was observed. Two patients received an 
additional treatment: one surgical intervention and one additional 
PTA, resulting in a target lesions revascularization rate (TLR) of 
11%. During clinical examination at three months, six patients were 
symptom free, six patients had a partial relief of their symptoms, one 
patient observed no change, and one patient was lost to follow-up. 
No procedure-related complications were noted.
Conclusion: Endovascular treatment of patients with buttock 
claudication is effective, with a TLR of only 11% and symptomatic 
relief in 12/14 (86%) patients.

P-337
Below the knee angioplasty: a single center experience
J. Urbano, A. Palomera, A. Alonso, M. Cabrera;
Interventional Radiology, Fundación Jiménez Díaz, Madrid, Spain.

Purpose: Show our experience in endovascular BTK treatment of 
patients with critical limb ischemia.
Materials and Methods: 50 patients, 30 men and 20 women with 
a mean age of 75.4 years were treated. All patients were La Fontain 
class IV, 33 patients had rest pain and 39 tissue loss, 11 had previous 
vein by-pass and 7 had previous minor amputations. We treated 

37 stenosis and 27 complete obstructions. All interventions were 
made with rapid exchange 0.014” systems, 26 with an antegrade 
approach and 24 were cross-over. Four BTK lesions were performed 
with selfexpandable stents. Complementary femoro-popliteal PTA 
or stenting were performed in 30 patients. 
Results: The mean follow-up was 26 months (range 1–98 m). 
Technical success was achieved when direct flow to the foot with 
at least one patent distal vessel. Pain relief and ulcer healing were 
defined as clinical success. We achieved technical success in 45 
patients; in five cases we could not cross the obstructions. We 
obtained early clinical success in 43 patients. Despite technical 
success two dialysis patients needed major amputation few days 
after. At 1-year follow-up, ten patients needed mayor amputations 
and five patients minor. Complications were three peroneal artery 
perforations, two CFA pseudoaneurysms and one peroneal occlusion 
solved with UK. A 88-year-old patient died 12h post-intervention due 
to retroperitoneal hemorrhage. 
Conclusion: BTK angioplasty may help to save legs when vein B-P 
is not possible or has failed. Technical success not always means 
clinical success. In our experience pain relief is more frequent than 
ulcer healing.

P-338
Treatment follow-up after endovascular therapy of lesions of 
the superficial femoral artery: detection of in-stent restenosis 
by blood-pool agent enhanced high resolution steady-state 
magnetic resonance angiography
C. Plank, H. Langenberger, F. Wolf, D. Beitzke, R.E. Schernthaner, J. 
Lammer, C.M. Loewe;
Dept. of Radiology/Division of Cardiovascular and Interventional 
Radiology, Medical University of Vienna, Vienna, Austria.

Purpose: The aim of this study was to assess if visualization of 
in-stent changes can be improved by using high-resolution steady-
state blood-pool contrast agent-enhanced MR angiography (MRA) 
compared to first-pass MRA. I.a.-DSA should serve as gold standard. 
Materials and Methods: Twenty patients with PAD and prior 
stent implantation into the SFA referred to digital- subtraction 
angiography (DSA) underwent preinterventional MRA. Gadofosveset 
trisodium was injected at a dose of 0.03 mmol/kg body weight. 
Ten minutes after injection of the contrast agent, high-resolution 
(0.6-mm isotropic voxels) SS-MRA of SFA was performed. Sensitivity 
and specificity for detecting significant stenoses with SS-MRA were 
calculated in comparison with ia-DSA. 
Results: Stents were divided into proximal, middle and distal 
segments. Sensitivity and specificity of the detection of significant 
stenosis with SS-MRA was 95% in the proximal segment, 100% in 
the middle and 100% in the distal segment. Kappa coefficients of 
correlation were 0,789, 0,797 and 0,859 for the proximal, middle and 
distal segments.
Conclusion: Steady State MRA significantly correlates with the gold 
standard – i.a. DSA. In-stent restenoses can be visualized by using 
blood-pool enhanced steady-state MRA allowing for optimized 
treatment planning. 

P-339
Percutaneous closure with Abbotts StarClose device of 
inadvertent subclavian artery catheterization lesions
P. Goverde, P. Verbruggen;
Vascular Clinic ZNA, ZNA Stuivenberg Hospital, Antwerp, Belgium.

Purpose: We want to report the possibility of percutaneous closure 
with the Abbott StarClose device of inadvertent subclavian artery 
catheterization lesion during central venous access procedure.
Materials and Methods: During a two-year period, we had five 
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patients with an accidentally catheterized subclavian artery with 
a 7 Fr. triple lumen catheter. All patients were critically ill requiring 
systemic anticoagulation therapy or had acute coagulation 
dysfunction. Because manual compression or surgical intervention 
was not a first option, we removed the catheter and closed the 
puncture lesion with a StarClose device (Abbott). First we prepare 
a retrograde brachial access, placing a 5 Fr introducer as a bail-out 
system in case of failure of percutaneous closure. Then we place a 
0.35 wire in the brachial artery and one in the misplaced catheter 
of subclavian artery. Catheter is removed and the split introducer of 
the StarClose device is inserted over the wire which is then removed. 
Lesion in the subclavian artery is closed with a StarClose device 
(normal percutaneous closure procedure).
Results: The five procedures went all well and we encountered no 
problems. Control angiography showed no leaking or haemorrhage 
of the lesion / closure site in the subclavian artery. Follow-up showed 
no bleeding after one week. Two patients died less than 30 days post 
procedure, but not related to the intervention. 
Conclusion: Using a StarClose closing device (Abbott), can be a safe 
alternative for percutaneous closure of inadvertent puncture lesions 
of the subclavian artery. 

P-340
One year clinical outcomes of Misago-SX nitinol stent in 
the treatment of occluded lesions in superficial femoral or 
popliteal arteries
M. Åkesson1, I. Kralj2, M. Wierzgoń3, S. Müller-Hülsbeck4, M. 
Bustamante5, J. Tacke6, B. Koznar7, L. Strindberg8, W. Ritter9, K.-L. 
Schulte10;
1Endovascular Center, University Hospital MAS, Malmoe, Sweden, 
2Klinik für Radiologie, Ev. Diakonissen Krankenhaus Karlsruhe-
Rüppurr, Karlsruhe, Germany, 3Interventional Radiology, Hospital 
Podlesí a.s., Trinec, Czech Republic, 4Dept. of Radiology, Ev.-Luth. 
Diakonissenanstalt zu Flensburg, Flensburg, Germany, 5Radiologia 
Vascular, Hosp. Marques De Valdecilla, Santander, Spain, 
6Institut für Diagnostische und Interventionelle Radiologie und 
Neuroradiologie, Klinikum Passau, Passau, Germany, 7Radiology, 
IKEM, Prague, Czech Republic, 8Intervention/röntgen, Sundsvalls 
Sjukhus, Sundsvall, Sweden, 9Institut für Diagnostische und 
Interventionelle Radiologie Kns, Klinikum Nürnberg Süd, Nürnberg, 
Germany, 10Vascular Center Berlin, Ev. Hospital Königin Elisabeth 
Herzberge, Berlin, Germany.

Purpose: Percutaneous interventions in totally occluded superficial 
femoral (SFA) and popliteal arteries are associated with worse short- 
and long-term outcomes. Our aim was to evaluate the performance 
of Misago® SX nitinol stent in these challenging lesions. 
Materials and Methods: MISAGO 2 is a large multicenter registry 
that enrolled 744 consecutive patients treated with Misago® stent in 
79 centers. The primary endpoint is the absence of clinically driven 
target lesion revascularization (TLR) at 12 months. Treatment of 
occluded SFA or popliteal arteries was one of the study’s predefined 
subsets. All clinical events are adjudicated by an independent 
committee. 
Results: Out of 744 patients, 282 (28%) had at least one occluded 
lesion treated. The patients were 69±10 years old, 64.6% male, 
65.4% were smokers and 31.8% had diabetes mellitus. Average 
lesion length was 78.7±41.8 mm with the mean RVD of 5.2±0.57 
mm and 53% were moderately or massively calcified. The technical 
and procedure success rates were 99%. Follow-up is ongoing and 
preliminary 12-month results of 75% of the patients showed target 
lesion revascularization of 11.4%. The overall event rate measured 
as composite of death, amputation, revascularization, vascular 
bleeding and cerebrovascular events was 18.6%. Ankle brachial 
index increased for more than 0.1 in 79.2% of the patients while 
Rutherford index improved in 89% of the patients. 

Conclusion: The preliminary results showed good Misago® stent 
performance up to 1 year, with low TLR and overall adverse events 
rate. The final 12-month results will be available at the time of the 
presentation. 

P-341
2-Year results after directional atherectomy of heavily calcified 
stenotic lesions of the lower limb
P. Minko1, S. Jäger2, A. Buecker1, M. Katoh1;
1Diagnostic and Interventional Radiology, Saarland University 
Hospital, Homburg, Germany, 2Departement of General Surgery, 
Abdominal and Vascular Surgery, Saarland University Hospital, 
Homburg, Germany.

Purpose: To evaluate the 2-year results after directional atherectomy 
of heavily calcified stenotic lesions of the lower limb.
Materials and Methods: In this prospective study 38 patients 
(mean age: 70±8; 15 female, 23 male; 42 lesions) suffering from 
peripheral occlusive disease (POD) (Rutherford 3 to 6) were treated 
with the Silverhawk atherectomy device (ev3 Endovascular, MN, 
USA) if heavily calcified lesions in the superficial femoral artery and/
or the popliteal artery were present. Patients were followed up after 
6, 12, 18 and 24 months using duplex sonography. In addition, the 
maximum walking distance (MWD) and the ankle brachial index (ABI) 
were measured. 
Results: Treating 42 lesions with atherectomy led to a primary tech-
nical success rate of 88%. In five cases, additional PTA and/or stenting 
was necessary. A procedure-related embolism was easily treated by 
aspiration in three cases. The primary patency rate was 68% after 2 
years. The mean Rutherford score decreased significantly from 4.11 
to 0.6 (24 months). At the same time, the ABI increased from 0.67 to 
0.70 (24 months). Ten out of 11 patients with open wounds demon-
strated complete healing after 2 years. 
Conclusion: Directional atherectomy leads to a significant decrease 
of the Rutherford score and an increase of the ABI after 2 years in 
patients suffering from POD. In most patients stenting could be 
avoided, which is usually necessary in heavily calcified stenotic le- 
sions. 

P-342
Percutaneous approach to severe ischemic hand disease: 
technical aspect and results
R. Gandini, L. Boi, V. Da Ros, C. Del Giudice, S. Fabiano, M. Stefanini, G. 
Simonetti;
Diagnostic and Interventional Radiology, Policlinico Tor Vorgata, 
Rome, Italy.

Purpose: Ischemic disease of hands is a rare pathology. With the 
exception of post traumatic occlusions, the most cases are due to 
chronic atherosclerotic disease associated with severe renal failure 
and diabetes, and embolic events. We report our experience with 
endovascular approach focusing on technical aspects and results. 
Materials and Methods: In a single-center retrospective clinical 
analysis from January 2008 to March 2009 we collected eight 
patients with critical hand ischemia (6 male and 2 female). All 
patients were symptomatic for pain and three patients presented 
ulcers to distal fingers. Three patients had occlusion of radial and 
ulnar arteries, two had occlusion of the radial artery and severe 
stenosis of the ulnar artery and patients had obstruction of the 
ulnar artery with severe stenosis of the radial artery. All patients 
were treated by an antegrade omeral puncture. In six patients, an 
antegrade approach was successful. In three patients, a combined 
antegrade and retrograde radial to ulnar and in one patient ulnar to 
radial approach were performed passing through the palmar arch. 
Results: Successful recanalization was obtained in all patients 
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(100%). Symptomatic improvement was obtained in all patients. A 
complete resolution of ulcers was obtained in all patients. Mean 
TcPO2 increased from a basal mean value of 6.3 mmHg to 54.6 
mmHg. 
Conclusion: In selected cases percutaneous angioplasty may be 
considered the best approach to treat hand ischemia.

P-343
Endovascular revascularization for limb salvage in diabetic 
patients: procedural and clinical results
L. Boi, R. Gandini, M. Stefanini, C.A. Reale, A. Spinelli, C. Del Giudice, D. 
Konda, G. Simonetti;
Diagnostic and Interventional Radiology, Policlinico Tor Vorgata, 
Rome, Italy.

Purpose: To evaluate short- and long-term results in diabetic patients 
who underwent endovascular revascularization for limb salvage. 
Materials and Methods: From June 2001 to June 2009, 725 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 TASC 
classification: 75 patients (10.3%) stage IIB, 100 (13.7%) IIC, 119 
(16.4%) IID, 16 (2.2%) IIIA, 135 (18.6%) IIIB, 139 (19.1%) IIIC and 141 
(19.4%) 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, 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% of failure. The 1.9% 
of patients despite technical success underwent amputation for 
presence of severe ostheomielitis and alterated microcirculation. The 
13% of patients underwent re-intervention, because of wounds not 
healed or decrease of TcPO2, and the success rate was 11%. The mean 
follow-up time was of 24 months. The rate of limb salvage and major 
amputation were 92 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-344
Endovascular management of vascular complications after 
elective orthopaedic surgery: a case series
V. Shrivastava, N. Das, M. Bratby, S. Anthony, R. Uberoi;
Interventional Radiology, John Radcliffe Hospital, Oxford, United 
Kingdom.

Learning Objectives: This case series highlights the emerging role 
of interventional radiology in managing vascular complications after 
elective orthopaedic surgery. 
Background: Vascular complications after orthopaedic surgery 
cause significant morbidity in a subgroup of patients who are elderly 
and have multiple co-existing medical conditions. Though arterial 
injury after elective orthopaedic surgery is rare (0.005–0.3%) it is 
well documented. Traditionally, open vascular surgery was the only 
option available but over the last decade, non-invasive imaging and 
endovascular repair offer a less invasive and increasingly attractive 
alternative. In this pictorial review, we discuss the imaging and 
endovascular management of five cases of vascular injury that 
occurred as a result of elective orthopaedic surgery. 
Clinical Findings/Procedure Details: Case 1: A profunda femoris 
artery arteriovenous malformation that occurred secondary to the 

insertion of a dynamic hip screw. Case 2: A geniculate artery aneurysm 
post total knee replacement (TKR) that presented with refractory 
haemarthrosis. Case 3: A subclavian artery pseudoaneurysm that 
occurred after open reduction and internal fixation (ORIF) of a 
clavicular fracture that was initially treated with thrombin injection. 
Case 4: A popliteal artery pseudoaneurysm following TKR. Case 5: 
A profunda femoris pseudoaneurysm post ORIF of a femoral shaft 
fracture. 
Conclusion: Endovascular management of vascular complications 
after elective orthopaedic surgery offers a safe and less invasive 
option in selected cases.

P-345
Basics of safe femoral arterial puncture
A. Weller, H. Tam, M. Gonsalves, N. Wijesekera, G.J. Munneke, L. 
Ratnam;
Radiology, St George’s Hospital, London, United Kingdom.

Learning Objectives: 1. To be familiar with a variety of techniques 
by which to assess a suitable site for safe femoral arterial puncture. 
2. To be able to identify puncture site complications and how to deal 
with them appropriately. 3. To assess patient factors which may place 
them at higher risk for puncture site complications. 
Background: Safe femoral arterial punctures are a requisite to 
proceed to a variety of peripheral arterial interventions. In a busy 
teaching hospital, the frequency with which junior trainees rotate 
through the interventional suite is high. This poster provides an 
educational template with which they can familiarise themselves 
with standard techniques employed in order to perform a safe 
femoral arterial puncture prior to actually performing a procedure.
Clinical Findings/Procedure Details: All operators in our inter-
ventional suite are familiarised with the educational template 
provided. Following this, a prospective audit of all femoral arterial 
punctures performed in the department has been carried out. An 
assessment of patient characteristics (including diabetic status, 
body habits, vessel calcification), anticoagulation and puncture site 
characteristics (antegrade or retrograde, size of puncture, vessel 
puncture, closure method) was documented. All patients were 
also subsequently reviewed on the ward prior to discharge for 
assessment of puncture site complications. 
Conclusion: Femoral arterial punctures are a basic interventional 
procedure which is commonly performed. An awareness of 
anatomical detail and robust technique is important to reduce 
puncture site complications. A standard educational template is a 
good starting point for trainees learning the procedure.

P-346
Revascularization in patients with diabetes and critical limb 
ischemia: results of 14 months follow-up
I.I. Sitkin1, O.N. Bondarenko1, L.P. Doronina2, K.U. Pryakhina2, M.V. 
Yaroslavtceva2, G.R. Galstyan2, I.I. Dedov2;
1Radiology, Endocrinology Centre Research, Moscow, Russian 
Federation, 2Department of the Therapeutic and Surgical Treatment 
Methods of Diabetic Foot, Endocrinology Centre Research, Moscow, 
Russian Federation.

Learning Objectives: To estimate results of revascularization in 
diabetic patients with critical limb ischemia. 
Background: 101 patients (m/a 65±17 years; m/f 51/49%; Type 2 
DM 92%); mean DM duration 17±10 years admitted to Diabetic Foot 
Department suspicious for CLI between April 2008 and December 
2010. In cases of reduced or absent foot pulses, Doppler and 
transcutaneous oximetry (TcPO2) were performed. All patients 
underwent duplex scanning (DS) peripheral arteries. Mean follow-up 
after angioplasty was 11 months (3–22). 
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Clinical Findings/Procedure Details: 66% of patients had foot 
ulcers. Chronic renal failure was in 24% (n=24), in 33% GFR <60 
ml/min/1.73 m2; diabetic retinopathy II-III revealed in 32 patients. 
Myocardial infarction and/or stroke was presented in 26 patients. 42 
patients had diagnostic signs of severe diabetic polyneuropathy. In 
all patients the TcPO2 was <50 mmHg, and in 82% (n=34) cases it was 
< 30 mmHg. Artery lesions: 11 femoral-popliteal, 42 tibial arteries, 
47 multisegmental type. Occlusions of tibialis arteries were found in 
74%. PTA was performed in 68 patients and in 33 (49%) cases with 
stenting in arteries. A BPG was performed in 14% (n=11) patients. 
In two cases hybrid revascularization (BPG+PTA) was performed. 
Wound healed without any amputation in 49% (n=39); 37% (n=29) 
minor and 14% (n=11) major amputations (on femoral and ankle 
level, n=4 and n=7, conformably) were performed. One patient died; 
in one case myocardial infarction. 
Conclusion: The multidisciplinary approach in diabetic patients 
with peripheral arterial disease is highly needed and permitted a 
favorable outcome in 86% of cases. Angioplasty is an efficacious 
procedure for limb salvage in diabetic patients with CLI. 

P-347
Antegrade common femoral artery (CFA) and selective 
superficial femoral artery (SFA) ultrasound (US) guided 
puncture: technical aspects and tips and tricks
G. Cester, L.M. Palena, M. Marangotto, C. Brigato, E. Sultato, F. Kici, D. 
Barra, M. Manzi;
Interventional Radiology Unit, Policlinico Abano Terme, Abano 
Terme, Italy.

Learning Objectives: To illustrate the US-guided technique for an-
tegrade femoral artery puncture, from patient positioning to sheet 
insertion.
Background: Ipsilateral antegrade femoral access is considered 
the best vascular access for below-the-knee (BTK) procedures in 
order to provide adequate support in distal vessels. However, 
antegrade access is more technically demanding and the risk of 
complications is higher than the retrograde access. In literature, US 
guide for antegrade access is proven to reduce access complications. 
Moreover, puncturing a healthy segment of the artery permits 
the correct placement of a closure device. In our center, a mean 
of 996 antegrade procedures using antegrade access are annually 
performed, and US guide is mandatory. 
Clinical Findings/Procedure Details: Description of patient 
positioning; US vessel evaluation and identification of puncture site; 
puncture and wire insertion; US-guided wire positioning; sheath 
insertion and angiographic evaluation; challenging vascular access.
Conclusion: In our experience, the use of US-guided technique for 
antegrade access is safe and useful in challenging vascular access.

P-348
Arterial closure devices: the past, present and future
R. Suri, A. Albayati, D. Garg, J. Lopera, G. Kroma;
Interventional Radiology, UTHSCSA, San Antonio, TX, United States 
of America.

Learning Objectives: 1. Classify and introduce vascular closure 
devices (VCD), their techniques of deployment, and pros and cons 
2. Present an evidence based review of the success/complications of 
individual VCD 3. Review of VCD vs. manual compression (MC).
Background: First developed in the mid-1990s with goals to improve 
patient outcomes and decrease ambulation times, high costs of 
VCD and insufficient data supporting its superiority over manual 
compression have limited its routine use. Knowledge of their efficacy 
and factors that help improve results is essential for better patient 
management. 

Clinical Findings/Procedure Details: 1. Classification of VCD: 
a. Passive closure (enhance manual compression with patches, 
prothrombotic coating, wire simulated track thrombosis, mechanical 
clamps) b. Active closure (suture/clips alone, extravascular sealant 
alone, both) 2. Individual VCD - techniques of deployment, pros and 
cons, evidence based review (success/complications) 3. Evidence 
based review – VCD vs. manual compression 4. Factors affecting 
vascular complications with VCD 5. Issues challenging VCD: cost, 
complications. 
Conclusion: This exhibit aims to provide an overview of available 
VCD, present evidence based review of their overall and individual 
efficacy and identify factors that improve results and decrease 
complications. 

P-349
Brachiofemoral pullthrough-assisted exclusion of a subclavian 
artery pseudoaneurysm with a Viabahn endoprosthesis
A. Chaudhuri1, V. Vohra2, N. Noor1;
1Vascular Surgery, Bedford Hospital NHS Trust, Bedford, United 
Kingdom, 2Radiology, Bedford Hospital NHS Trust, Bedford, United 
Kingdom.

An 80-year-old female presented with a right supraclavicular pseudo-
aneurysm following central venous cannulation. We report Viabahn 
endoprosthesis deployment using brachiofemoral wire-pull-up in 
excluding a right subclavian artery pseudoaneurysm when wire 
placement/catheter trackability via groin approach is precluded by 
tortuous anatomy. 

P-350
Pseudoaneurysm of the inferior gluteal artery (IGA) presenting 
in 3 months after major pelvic injury as sciatic nerve 
compression
M. Vavrova1, T. Nytra2;
1Radiology Department, Municipal Hospital Ostrava, Ostrava, 
Czech Republic, 2Neurosurgery, Municipal Hospital, Ostrava, Czech 
Republic.

Pseudoaneurysm of IGA presenting as sciatic nerve compression 
in a 20-year-old male after the major pelvic trauma. The symptoms 
occurred in three months. On MRI, large hematoma in the pelvic area 
was found. Urgent angiography and embolisation were performed. 

P-351
Peripheral prosthetic graft “aneurysm” treated by Viabahn 
endoprosthesis
R. Dey1, G. Libertiny2;
1Radiology, Northampton General Hospital, Northampton, United 
Kingdom, 2Surgery, Northampton General Hospital, Northampton, 
United Kingdom.

A 94-year-old man presented with a thigh mass due to a 6 cm 
‘aneurysm’ of a 20-year-old femoropopliteal Dacron bypass graft. 
The aneurysm was successfully excluded by deploying a Viabahn 
stent-graft using a hybrid approach. First reported case. 
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P-352
Endovascular management of a below knee high flow 
arteriovenous fistula caused by internal fixation of a long 
standing fracture of the tibia
G. Ananthakrishnan1, P.J. Coates1, R. Bhat1, M. Flett2;
1Dept. of Radiology, Ninewells Hospital, Dundee, United Kingdom, 
2Surgery, Ninewells Hospital, Dundee, United Kingdom.

A long-standing AV fistula in the leg causing non-union of fracture 
tibia was treated by a covered stent on the arterial side to protect 
distal flow and an Amplatzer plug to occlude the fistula from the 
venous side. 

P-353
Interventional treatment of an axillary artery pseudoaneurysm 
after resection of a paravascular desmoid tumour
L. Kamper1, K. Meletiadis2, S. Fraunhofer2, P. Haage1;
1Diagnostic and Interventional Radiology, HELIOS Klinikum 
Wuppertal, University Hospital Witten/Herdecke, Wuppertal, 
Germany, 2Vascular Surgery, HELIOS Klinikum Wuppertal, University 
Hospital Witten/Herdecke, Wuppertal, Germany.

In a patient with a paravascular desmoid tumour, we performed an 
endovascular closure of a postoperative axillary pseudoaneurysm. 
We implanted a covered coronary stent fitting into the small arterial 
lumen. Postinterventional distal thrombosis was successfully treated 
with intraarterial thrombolysis. 

P-354
Brachial pseudoaneurysm in the neonate: a case report
D.A. Parra1, R.M. Zuker2, B.L. Connolly1;
1Image Guided Therapy, The Hospital for Sick Children, Toronto, ON, 
Canada, 2Plastic Surgery, The Hospital for Sick Children, Toronto, 
ON, Canada.

Neonatal brachial artery pseudoaneurysm is a rare post vene-
puncture. 36/40 infants presented with a 3 cm pseudoaneurysms 
arising directly off the artery (0.16 mm wide wall defect, no neck). 
Eventual occlusion following combination of US guided compression, 
thrombin x2, and observation over time. 

P-355
Endovascular treatment of the middle aortic syndrome due to 
Takayasu’s arteritis: a case report
F. Nasser1, J.M. Motta-Leal-Filho2, F.C. Carnevale2, W.O. Sousa Junior1, 
A.C.B. Santos2, C.E. Zurstrassen1, B.B. Affonso1, A.M. Moreira1, G.G. 
Cerri2;
1Interventional Radiology, Hospital das Clínicas, University of São 
Paulo, São Paulo, Brazil, 2Radiology, Hospital das Clinicas, University 
of Sao Paulo Medical School, São Paulo, Brazil.

Middle aortic syndrome affects of the thoracoabdominal aorta lead 
to systemic hypertension and decreased femoral pulse. Present 
case of angioplasty for stenosis of the thoracoabdominal aorta 
and recanalization of the superior mesenteric artery by balloon 
angioplasty in Takayasu’s arteritis. 

P-356
Successful stent graft treatment for bilateral anastamotic iliac 
aneurysms
P. Scott1, I. Chetter2, D.F. Ettles3, R. Lakshminarayan1, G.J. Robinson3;
1Radiolgy, Hull & East Yorkshire Hospitals, NHS Trust, Hull, United 
Kingdom, 2Vascular Surgery, Hull Royal infirmary, Hull, United 
Kingdom, 3Radiology, Hull Royal Infirmary, Hull, United Kingdom.

We present the successful staged treatment of bilateral iliac 
anastamotic aneurysms via percutaneous deployment of “off the 
shelf” covered stent grafts. The aneurysms related to previous aorto-
bifemoral graft surgical bypass grafting. Follow-up at 2 years shows 
continued aneurysm exclusion. 

P-357
Recannulization of occluded popliteal stent with mechanical 
thrombectomy and embolic distal protection device
C. Kaufman, N.-K. Kabutey, T.K. Bathala, R. Vilvendhan, D. Kim;
Department of Radiology, Boston University School of Medicine, 
Boston, MA, United States of America.

A 57-year-old male with HIV, stroke, and rectal mass presented with a 
pretibial ulcer and occluded popliteal stent. Due to his past medical 
history, we were reluctant to use thrombolytics. The stent was 
declotted using Angiojet thrombectomy and distal protection. 

P-358
Circumflex iliac artery perforation: an unusual technical 
complication of lower limb arteriography
G. Rodriguez-Rosales1, M. Echenagusia Boyra2, A. Lopez-Casañas1, F. 
Camuñez Alonso1, G. Simó Muerza1, A. Echenagusia Belda1;
1Radiology, Interventional Radiology Unit, Madrid, Spain, 
2Radiology, Hospital General Universitario Gregorio Marañon, 
Madrid, Spain.

We report an uncommon case of circumflex iliac artery perforation 
secondary to the introduction of the hydrophilic guidewire in this 
artery during the performance of a diagnostic arteriography by a 
right femoral approach. The complication was successfully treated 
by arterial embolization. 

P-359
Percutaneous directional atherectomy for iliac in-stent 
restenosis: a tale of two stents
V. Shrivastava, M. Hart, N. Das, R. Uberoi;
Interventional Radiology, John Radcliffe Hospital, Oxford, United 
Kingdom.

Percutaneous directional atherectomy is established for infra-
inguinal disease. However, its use above the inguinal ligament is not 
well documented. We describe the successful use of SilverHawk for 
iliac artery in-stent restenosis in a patient with Klippel Trenaunay 
syndrome. 

289



C  RSE

CIRSE
Annual Meeting and Postgraduate Course

P-360
Aneurysm of the posterior tibial artery: endovascular repair 
using a cardiological stentgraft
C. Plank, H. Langenberger, F. Wolf, C.M. Loewe, J. Lammer;
Division of Cardiovascular and Interventional Radiology, 
Department of Radiology, Vienna, Austria.

Aneurysm of the posterior tibial artery which was detected by 
MR-angiography. Endovascular repair using a small cardiological 
balloon mounted monorail stentgraft. 

P-361
Cold leg? No lytics? No problem! Endovascular arterial declot 
without the use of lytics
J. Matteo, T.M. Loper;
Radiology, University of Florida and Shands Jacksonville, 
Jacksonville, FL, United States of America.

Withdrawn

P-362
Successful management of vessel perforation during 
subintimal angioplasty by transmural coiling
K. Damodharan, A. Bolia;
Radiology, Leicester Royal Infirmary, Leicester, United Kingdom.

A large proximal superficial femoral artery perforation following 
balloon inflation during subintimal angioplasty was successfully 
treated by a new technique of coil embolisation at the perforation 
site extending through the vessel wall to just outside the adventitia, 
followed by low pressure balloon tamponade. 

P-363
Iatrogenic slow-flow arteriovenous fistula at the site of 
intraluminal balloon dilatation after femoral angioplasty: is it 
transvasal arteriovenous fistula?
S.H. Kim, G.M. Choi, B.S. Kim, J.K. Park, S.Y. Jeong;
Radiology, Jeju National University Hospital, Jeju, Korea.

We present two cases of spontaneously closed iatrogenic slow-
flow arteriovenous fistula (AVF) after percutaneous transluminal 
angioplasty of the superficial femoral artery. We postulate that 
rupture of the adventitial derived vasa vasorum between the artery 
and vein caused iatrogenic slow-flow transvasal AVF. 

P-364
Endovascular treatment of left subclavian artery 
pseudoaneurysm secondary to trauma, excluded by cardiatis 
multilayer stent
M. Santoro, A. Giammarino, C. Di Felice, D. Giancristofaro, D. Pascali, 
A.R. Cotroneo;
Department of Clinical Science and Bioimaging - Section of 
Radiology, University G. D’Annunzio - SS. Annunziata Hospital, 
Chieti, Italy.

We report the endovascular treatment of a 42-year-old man who 
developed a left subclavian artery pseudoaneurysm after an accident. 
The pseudoaneurysm was treated by using multilayer stent cardiatis 
with immediately reduction in flow within aneurysm. 

P-365
Superficial burn from application of the V+Pad to obtain 
hemostasis in an infant
J.J. Gemmete, N. Chaudhary;
Radiology, University of Michigan, Ann Arbor, MI, United States of 
America.

We describe a case of a superficial burn obtained by application 
of the V+Pad hemostasis pad (Angiotech Pharmaceuticals, Inc., 
Gainesville, FL) to a right common femoral artery puncture in a 
newborn infant during embolization of a sacrococcygeal teratoma. 

P-366
Giant subclavian aneurysm in a Turner syndrome
E.A. Mendaro1, M. Menendez2;
1Hemodinamia, Navy Hospital, Buenos Aires, Argentina, 
2Hemodinamia, Hospital Urquiza, Concepcion del Uruguay, 
Argentina.

A 32-year-old lady, with Turner syndrome and dysnea. A giant left 
subclavian artery was diagnosed (more than 10 cm). We treated by 
endovascular way with a distal vascular plug and a thoracic graft to 
cover the inflow without complications. 

P-367
Endovascular treatment for traumatic aorto-iliac AVF
E. Juliá Mollá1, A. Martinez Monsalve2, J.D. Molina Nuevo1, A. 
Masegosa Medina2, M.T. Capilla Montes2, M.J. Pedrosa Jimenez1, C. 
Fernandez Catalán2;
1Radiology, Centro Hospitalario Universitario Albacete, Albacete, 
Spain, 2Angiología y Cirugía Vascular, Centro Hospitalario 
Universitario Albacete, Albacete, Spain .

A 60 years old male with multiple trauma, diagnosed with AVF 
aortocaval and retroperitoneal hematoma. After placement of 
straight aortic stent-graft, retroperitoneal pseudoaneurysm and 
lumbar-iliac AVF persist, which were resolved with embolization 
of lumbar arteries and pseudoaneurysm through venous femoral 
access. 

P-368
Full length stenting of a chronically occluded femoro-popliteal 
bypass vein graft: a new concept of tertiary graft patency 
maintained at 3 year follow-up
J.R. Bottomley, H. Hussain;
Vascular Surgery, Sheffield Vascular Institute, Northern General 
Hospital, Sheffield, United Kingdom.

A 60-year-old man with a chronically occluded reversed saphenous 
vein femoro-popliteal bypass graft underwent full length stenting 
of the bypass graft. Surveillance ultrasound later revealed instent 
stenosis which was restented. Patency is maintained at 3 year follow-
up. 
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P-369
Percutaneous thrombin injection for treatment of ulnar artery 
pseudoaneurysm
J.-S. Choi1, E.J. Ahn1, T.-B. Shin2, Y.H. Kim1;
1Radiology, Dongsan Medical Center, Keimyung School of Medicine, 
Daegu, Korea, 2Radiology, Gyeongsang National University Hospital, 
Jinju, Korea.

Pseudoaneurysms of the hand are rare and can be a result of pene- 
trating injury or iatrogenic manipulation. Ultrasound-guided throm-
bin injection for management of hand pseudoaneurysm has not 
been well established. We report percutaneous treatment of an 
ulnar artery pseudoaneurysm. 

Radiation safety 

P-370
Evaluation of maximum entrance skin dose with radiochromic 
films on patients treated by transarterial chemoembolization 
(TACE) using lipiodol or drug eluting particles
L. D’Ercole1, P. Quaretti1, G. Poggi2, A. Azzaretti3, G. Rodolico3, C. 
Massa Saluzzo3, N. Cionfoli3, M. Bocchiola1, T. Cascella3, F. Zappoli 
Thyrion3;
1Medical Physics Department, Fondazione Policlinico S.Matteo, 
Pavia, Italy, 2U.O. Oncology, IRCCS Fondazione Maugeri, Pavia, Italy, 
3Diagnostic and Interventional Radiology Department, Fondazione 
Policlinico S.Matteo, Pavia, Italy.

Purpose: To evaluate with radiochromic films the maximum en- 
trance skin dose (MESD) on patients treated with conventional 
lipiodol (C)-TACE or drug eluting particles (DEP)-TACE. 
Materials and Methods: Thirty-five patients (mean 68 year; range 
28-83) were studied with Gafchromic XR Type RV2 films. DEP-TACE 
(4 Hepasphere Biosphere -18 Dc Bead Biocompatible) and Lipiodol 
C-TACE were applied in 22 and 13 patients, respectively. MESD, 
Kerma-Area Product (KAP), fluoroscopy time (FT) and body weight 
were evaluated for each patient. The Pearson correlation test and 
T-Test for non–paired data were used for statistical analysis. 
Results: Overall mean values of 3.75±1.55 Gy (range 1.3-6.5) for 
MESD and 579.90±211.23 Gycm2 (range 257, 25-998.84) for KAP 
were measured. Fluoroscopy time ranged from 8.3 to 66.4 min 
(24.19±13.52). A good correlation was found between MESD and 
KAP, and between MESD and WFP (r=0.7453, p<0.0001; r=0.6435, 
p<0.0001), while between MESD and FT only a poor correlation 
was demonstrated. MESD higher than 3 Gy was found in 20 (57%) 
patients. MESD was similar for both TACE groups: 3.80±1.49 Gy 
(range 1.7-6.4) for C-TACE versus 3.71±1.61 Gy (range 1.3–6.5 Gy) for 
DEP-TACE (n.s.). FT and KAP values were lower for DEP- TACE versus 
C-TACE (21.57±10.69 versus 28.61±16.85 min and 551.34±218.22 versus 
628.24±197.62 Gycm2, respectively), but difference was statistically 
insignificant (P>0.05). 
Conclusion: The doses recorded in the study are comparable with 
the literature data. Attention should be paid to radiation exposures 
during TACE as repeated sessions are often scheduled. MESD seems 
not to be lowered by performing DEP-TACE. 

P-371
Dose evaluation and procedure complexity analysis on 
patients undergoing carotid PTA
L. D’Ercole1, F. Lisciandro1, P. Quaretti2, A. Azzaretti2, G. Rodolico2, C. 
Massa Saluzzo2, N. Cionfoli2, T. Cascella2, F. Zappoli Thyrion2;
1Medical Physics Department, Fondazione Policlinico S.Matteo, 
Pavia, Italy, 2Diagnostic and Interventional Radiology Department, 
IRCCS Policlinico San Matteo, Pavia, Italy.

Purpose: To evaluate the maximum entrance skin dose (MESD) to 
patients during carotid PTA procedures as a function of procedure 
complexity.
Materials and Methods: In vivo dosimetry measures were developed 
with radiochromic films on 31 patients (22 men and 9 women; mean 
age 71, range: 55–87), recording for each patient:
kerma-area product (KAP), fluoroscopy time (FT) and number of 
frames (F), sex, age, weight, treated side, aortic arch type, embolic 
protection device (EPD). We studied correlations among MESD, 
KAP, FT, F, and the double product “weight–fluoroscopy time” WFP. 
We used the Pearson test; a p value < 0.05 has been considered as 
statistically significant. 
Results: We found moderate correlation between MESD and 
KAP (r=0.6842, p<0.0001) and between MESD and WFP (r=0.6317, 
p=0.0001) and poor correlation between the remaining parameters. 
Mean MESD was 0.965 Gy with standard deviation of 0.424 (ranged 
from 0.43 to 2.06). Peak dose was higher than 1 and 2 Gy with a 
frequency of, respectively, 33 (11 cases) and 3% (1 case). We studied 
the influence on MESD by the EPD, the treated side and the aortic 
arch type; the exposure parameters are comparable in case of 
proximal and distal protection systems and they are slightly higher in 
case of sx treated side (a 20% higher FT) and higher in case of aortic 
type of type II or III arch variant (FT 40% higher than type I). 
Conclusion: With patient dose optimization, these procedures rarely 
lead to exceeding 2 Gy (threshold for the first deterministic effect).

P-372
Evaluation of radiation exposure of medical staff during 
interventional CT-guided procedures
A. Peschel1, M. Sadick1, P. Diezler1, U. Häusler2, K. Wasser1, S.O. 
Schoenberg1, S.J. Diehl1;
1Institute of Clinical Radiology and Nuclear Medicine, University 
Hospital Mannheim, Mannheim, Germany, 2Department of Medical 
and Occupational Radiation Protection, Federal Office for Radiation 
Protection, Berlin, Germany.

Purpose: Due to the rapid technical development with regard to  
kind, complexity and frequency, CT-guided interventions have 
become a routine procedure in the clinical context. One drawback of 
the method is the inherent radiation exposure of the interventionalist. 
The purpose of the study was to evaluate the radiation exposure of 
medical staff with regard to experience, rated degree of difficulty 
and anatomic region during CT-guided procedures. 
Materials and Methods: We prospectively analyzed the en- 
vironmental dosimetric records of 90 patients with a gamma dose 
rate monitor, which was positioned on the opposite site of the 
interventional CT table. All parameters relevant to the specific 
procedure, the rated degree of difficulty of the intervention as 
well as the skill levels of the performing radiologists (n=5) were 
recorded. 
Results: The distribution of interventions was as follows: musculo-
skeletal (n=22), thoracic (n=32), abdominal/retroperitoneal (n=30) 
and drainages (n=6). The average environmental dosage for all 
90 procedures was 68.38 mSv; for musculoskeletal (60.96 mSv), 
thoracic (65.20 mSv), abdominal/retroperitoneal (53.1 mSv) and 
drainages (94.18 mSv). There were significant differences between 
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the environmental dosage and the rated degree of difficulty of the 
intervention: very easy (39.26 mSv), easy (55.75 mSv), medium (61.41 
mSv), difficult (96.14 mSv), p=0.01. With regard to the experience of 
the interventionalist, the dosage was 58.71 mSV for experienced and 
70.56 mSv for less experienced radiologists, respectively. 
Conclusion: Radiation exposure of CT-guided interventions is main-
ly influenced by the experience of the interventional radiologist as 
well as the complexity of the procedure. 

P-373
Evaluation of radiation exposure of CT-guided interventions
J. Schneider, A. Bersch, R. Kloeckner, T. Achenbach, C. Düber, M.B. 
Pitton;
Interventional and Diagnostic Radiology, University Hospital Mainz, 
Mainz, Germany.

Purpose: To calculate the radiation exposure of CT-guided pro-
cedures using CT-fluoroscopy.
Materials and Methods: Radiation doses of 301 CT-guided proce-
dures were retrospectively analyzed and systematically reviewed: 
the computed-tomography-dose-index (by volume) (CTDIvol[mGy])  
and overall dose-length-product (DLP [mGy*cm]) were analyzed. 
For CT-fluoroscopy-guided interventions, voltage and current were 
reduced to 80 kV and 20 mAs whenever possible with respect to 
image quality. In order to estimate potential individual burden of 
the interventionalist, radiation exposure during CT-fluoroscopy 
(F-DLP[mGy*cm]) and intervention time (IT[min]) were separately 
analyzed. 
Results: Results will be presented for different types and complexi-
ties of interventions, e.g.: Liver biopsy: 12.5 (CTDIvol), 970.4±709.9 
(DLP), 321.7±720.0 (F-DLP), 19:00±17:33 (IT); Abdominal drainages: 
12.5 (CTDIvol), 1183.2±1970.3 (DLP), 135.8±234.8 (F-DLP), 27:27±54:08 
(IT); Pleura drainages: 7.6 (CTDIvol), 485.9±128.5 (DLP), 93.8±133.8 
(F-DLP), 14:29±16:16 (IT); RFA liver: 12.5 (CTDIvol), 1432.5±566.7 
(DLP), 610.1±483.7 (F-DLP), 34:29±16:07 (IT); Vertebroplasty: 29.7 
(CTDIvol), 1634.2±396.4 (DLP), 287.1±244.7 (F-DLP), 25:18±10:44 (IT); 
Celiac blocking: 12.5 (CTDIvol), 926.0±475.1 (DLP), 1210.0±1176.9 
(F-DLP), 15:34±10:50 (IT). Results depended on the number of CT 
scans needed and the complexity of procedure. For example, in 
liver biopsies mean DLP of six different investigators (No. 1-6) 
ranged between 758.3±197.1 (1) and 1141.7±333.5 (6). Differences 
predominantly caused by variation of mean F-DLP ranged between 
59.0±39.5 (2) and 483.8±240.9 (5). F-DLP of individual liver biopsies 
varied between 7.4 and 953.2 mGy*cm and depended on the 
possible reduction of voltage and current for fluoroscopy (image 
quality, body volume actually treated) and individual experience of 
the radiologist (fluoroscopy time). 
Conclusion: CT-fluoroscopy provides an excellent intra-procedural 
control of interventions. However, radiologists should be aware of 
the possible radiation exposure of different types of interventions. 

Renal and visceral artery intervention 

P-374
Multimodal approach in the percutaneous treatment of 
visceral aneurysms: a single center experience
M. Mangini, F. Fontana, G. Xhepa, D. Agnello, G. Carrafiello, C. 
Fugazzola;
Radiologia, Ospedale di Circolo e Fondazione Macchi, Varese, Italy.

Purpose: To evaluate the effectiveness of percutaneous treatment 
in visceral aneurysms. 
Materials and Methods: We treated 35 patients with 41 visceral 
aneurysms (16 spleen, 8 renal, 5 gastro-duodenal, 4 liver, 3 pancreatic-

duodenal ulcers, 2 left gastric, 2 superior mesenteric, 1 celiac tripod); 
10/41 were ruptured. Saccular aneurysms (14) were treated with 
embolization using metallic coils; fusiform aneurysms (11) were 
treated with “endovascular exclusion”; aneurysms perfused by a 
terminal branch (10) were treated with afferent artery embolization. 
Four aneurysms were treated with stent-graft and 2 aneurysms were 
treated with thrombin injection and embolization with coils under 
ultrasound guidance. The follow-up was performed with ECD and/or 
angio-CT after 1, 6 and 12 months, then annually. 
Results: In 41/41 of visceral aneurysms, we obtained an immediate 
exclusion. Complications occurred in 21% of procedures (1 stent-
graft occlusion and 8 splenic ischemia). In follow-up, we observed 
3/41 (7.3%) reperfusion; all subsequently successfully treated with 
endovascular procedure. The primary technical success was 92.1% 
and the secondary technical success was 100%. 
Conclusion: Endovascular therapy can be considered a feasible 
and effective approach in the treatment of visceral aneurysms with 
excellent results. 

P-375
Transcatheter coil embolization of splenic artery aneurysms: 
therapeutic strategy using original classification
S. Yamamoto, S. Hirota, H. Maeda, S. Achiwa, Y. Kako, K. Arai, K. 
Koayashi;
Radiology, Hyogo College of Medicine, Nishinomiya, Japan.

Purpose: To assess clinical results and the usefulness of the 
classification system about transcatheter coil embolization of 39 
splenic artery aneurysms in 29 patients.
Materials and Methods: Twenty-nine patients (11 men, 18 
women) with splenic artery aneurysms underwent transcatheter 
coil embolization. Larger (< 2 cm), rapidly growing or ruptured 
aneurysms were indicated for embolization. We classified the sites 
of origin of the splenic artery aneurysms into five categories to 
successfully treat the aneurysm. Aneurysms were classified by site 
as proximal (or strictly ostial) (n=5), middle (n=10), or hilar (n=14), 
intra splenic (n=0). Embolization was performed by packing and/
or by isolation of aneurysms with coils. Splenic arterial flow was 
intercepted using a balloon catheter during the procedural. 
Results: Technically, all aneurysms were devascularized without 
severe complications. Embolized aneurysms were 6-40 mm in 
diameter (mean, 25 mm). Overall, the primary technical success rate 
was 90% (26 of 29 patients). In the remaining three patients (10%), 
partial recanalization occurred, and reembolization was performed. 
The secondary technical success rate was 100%. Twelve (41%) of 
the 29 study patients suffered partial splenic infarction. Proximal 
type was embolized by packing (n=4), hilar type was embolized 
by packing alone (n=2), by isolation alone (n=4), by isolation and 
packing (n=8). Partial splenic infarction was inevitable for splenic 
hilar aneurysms. However, no severe complication was observed. 
Conclusion: The classification system we used in this study seems 
to be useful for choosing treatment techniques and assessing 
treatment outcomes. Transcatheter coil embolization should be the 
initial treatment of choice for splenic artery aneurysm.
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P-376
Effects on renal function of renal artery stenting: long-term 
results in a single centre experience
I. Bargellini1, R. Cioni1, A. Cicorelli1, P. Petruzzi1, A. Formicola1, V. 
Napoli1, S. Pinto2, C. Bartolozzi1;
1Diagnostic and Interventional Radiology, University of Pisa, Pisa, 
Italy, 2Internal Medicine, University of Pisa, Pisa, Italy.

Purpose: To retrospectively evaluate the mid- and long-term effects 
of renal artery stenting on renal function in hypertensive patients 
with renovascular disease. 
Materials and Methods: The study included a series of 102 hyper-
tensive consecutive patients (M/F=64/38, mean age 63.8 years), with 
clinical, imaging and functional findings of renovascular disease 
and significant (>60%) atherosclerotic ostial renal artery stenosis, 
treated by stenting. Thirty-three (32.3%) patients had impaired renal 
function (single functioning kidney in 15 patients). Strict imaging 
and clinical follow-up were performed in all cases. Renal function 
was monitored by serum creatinine levels (SCr). 
Results: Immediate technical success rate was 99.2% (119/120 
stents). Mean follow-up was 31 months, with 25/119 (21%) in-stent 
restenoses. At 12 months, hypertension was cured/improved in 
58.6% of patients. No patients had acute postprocedural renal failure. 
Among patients with normal renal function (n=69), a moderate 
(maximum, 2.2 mg/dL) and transient increase in serum creatinine 
level was observed in four cases (5.8%), at 6- to 12-month follow-
up. Among patients with renal failure (n=33), renal function was 
improved/stabilized in 79.3% and 88% of cases, at 6- and 24-month 
follow-up, respectively. Overall improvement of renal function 
(65.5%) was significantly (p<0.05) related to patient’s age, baseline 
SCr, creatinine clearance and glomerular filtration rate, contralateral 
resistivity index and ispsilateral renal longitudinal diameter.
Conclusion: Renal artery stenting does not affect renal function 
in patients with preprocedural normal Scr. It is able to improve 
or stabilize the renal function in patients with renal insufficiency, 
particularly when treated promptly. 

P-377
Transarterial embolization of aneurysms and 
pseudoaneurysms of visceral arteries
D. Krause, R. Loffroy, B. Guiu, B. Abualsaud, L. Vadanici, N. Mejean, F. 
Ricolfi, J.-P. Cercueil;
Radiology, University Hospital of Dijon, Dijon, France.

Purpose: To assess the efficacy and long-term results of transarterial 
superselective embolization (packing technique with controlled 
detachable coils) of aneurysms and pseudoaneurysms developed 
on visceral arteries. 
Materials and Methods: Retrospective analysis from 2004 to 2010 
included 20 patients (11 men, 9 women) treated for acute bleeding 
(n=15) or a fortuitous diagnosis (n=5). Mean age was 48 years. 
Aneurysms or pseudoaneurysms were developed on splenic artery 
(n=6), celiac trunk (n=3), hepatic artery (n=2), superior mesenteric 
artery (n=1), cystic artery (n=1), renal artery (n=5), uterine artery (n=1) 
and intern iliac artery (n=1). The cause was traumatic in 14 cases. In 
the six other cases, the etiology was secondary to infection. 
Results: Mean diameter was 26 mm (12-35). Microcatheter was used 
systematically with released-controlled coils, with the “packing 
technique” completed by N-butyl-2-cyanoacrylate in five cases. The 
mean time of the procedure was 90 min (50–160 min). Immediate 
technical success was 100%. After a median follow-up of 30 months 
using MRI, all aneurysms and pseudoaneurysms remained occluded. 
In two cases, a <10% parenchymal loss was observed (one in the 
spleen, one in the kidney). 
Conclusion: The “packing technique” is an attractive option for 

treating aneurysm and pseudoaneurysms of visceral arteries includ-
ing complex cases, where the arterial catheterism is presumed chal-
lenging. This technique is well adapted for young or elderly people. 
It ensures a long-term efficacy without parenchymal loss and avoids 
damage of the feeding artery. 

P-378
Visceral artery aneurysms: diagnosis and percutaneous 
management (to include inflammatory, infectious, 
atherosclerotic and congenital aneurysms)
C. Ahuja, M. Chadha;
Radiology, Wayne State University, Detroit, MI, United States of 
America.

Learning Objectives: Radiological appearances, etiology, diagnosis 
and differentiation with pseudoaneurysms are discussed and 
illustrated. Favorable aneurysmal morphology for endovascular 
treatment is discussed. Various aneurysm isolation methods are 
discussed. Role of endovascular embolisations with variety of agents 
is discussed. Role of covered stents. Role of thrombin injection. 
Specifically discussed is the treatment of choice based on aneurysm 
etiology. 
Background: Representative cases of visceral artery aneurysms of 
common and uncommon etiologies are displayed in a comprehensive 
and organised manner. No prior publication or journal has reviewed 
aneurysms and their management based on etiology, age of 
presentation and aneurysmal morphology. 
Clinical Findings/Procedure Details: High quality images of various  
aneurysms and pseudoaneurysms along with management and 
procedural details involving standard coil deployment, liquid embolic 
agents, thrombin, covered stent placement, and surgery. 
Conclusion: An algorithm based on etiology and aneurysmal 
morphology is presented. Endovascular management is suitable 
for patients with aneurysm rupture and hemodynamic instability. 
It is the desirable method of treatment in patients with multiple 
co-morbidities, especially malignancy. It is also associated with a 
decreased length of hospital stay in the elective setting. Also, failure 
of primary treatment can be managed with repeat percutaneous 
procedures. It is the ideal method of management in surgically 
‘hard to access,’ intra-pancreatic and peri-pancreatic territories. The 
majority of the pseudo-aneurysms can be successfully treated with 
endovascular repair. In congenitally abnormal and fragile arteries, 
where surgical dehiscence is likely, endovascular treatment may 
present a less traumatic option. 

P-379
Percutaneous transluminal angioplasty and stenting in 
transplant renal artery stenosis
P. Pappas, E. Barberi, P. Sourla, E. Felesaki, A. Tsamis, V. 
Oikonomopoulou;
Dpt. of Radiology, Laikon General Hospital, Athens-Penteli, Greece.

Learning Objectives: To present the efficacy of percutaneous angio-
plasty and stenting in cases of artery stenosis of the transplanted 
kidney. 
Background: Artery stenosis of the transplanted kidney or stenosis 
of the proximal iliac artery causes transplant dysfunction and/or 
increase of the arterial blood pressure. 
Clinical Findings/Procedure Details: Between 2000 and 2009, we 
evaluated 27 patients who had undergone renal transplantation 
and subsequently were diagnosed with refractory hypertension and 
transplant dysfunction for signs of possible renal transplant artery 
stenosis. Color Doppler ultrasonography and magnetic resonance 
angiography preceded the intrarterial angiographic investigation, 
with false-negative results in 18.2 and 13.6% of patients, respectively. 
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In 2 of the 27 patients, arterial angiography did not reveal arterial 
stenosis affecting the transplanted kidney. Three patients had severe 
ipsilateral iliac artery stenosis and the remaining 22 had transplant 
artery stenosis. Successful angioplasty and stenting were performed 
in these 25 patients. The method was technically feasible in 100%. 
The procedure-related morbidity was 0%. During the follow-up 
period (range: 3–118 months, mean 71 months), three patients 
died with acceptable transplant function, three suffered transplant 
failure, and the remaining 19 still have normal transplant function 
and easily controlled hypertension. 
Conclusion: Percutaneous angioplasty and stenting in cases of 
arterial stenosis affecting the renal transplant function are safe and 
effective procedures. Even more, the strong clinical suspicion must 
lead to angiographic investigation regardless of the results of other 
imaging approaches. 

P-380
Renal artery stenosis: causes, diagnosis, and interventional 
percutaneous revascularization
S.H. Kwon1, J.H. Oh1, H.P. Hong2;
1Diagnostic Radiology, Kyung Hee Medical Center, Seoul, Korea, 
2Radiology, Kangbuk Samsung Hospital, Seoul, Korea.

Learning Objectives: 1. List the spectrum of clinical and radiologic 
findings in patients with renal artery stenosis. 2. Discuss the roles and 
limitations of the different imaging studies used in diagnosis of renal 
artery stenosis. 3. Discuss various interventional techniques and their 
role in the management of renal artery stenosis. 
Background: Renal artery stenosis is the most common cause of 
secondary hypertension. RAS is also cause of renal insufficiency, 
recurrent pulmonary edema and it can be detector of other 
cardiovascular disease. Variety of pathologic lesions may cause RAS; 
most common is atherosclerotic RAS or, less commonly, fibromuscular 
dysplasia. Takayasu’s arteritis or postoperative complication of renal 
transplantation can cause RAS. 
Clinical Findings/Procedure Details: Among the population of 
hypertensive patients, approximately only 1–5% have true reno-
vascular hypertension (RVH). When left untreated, atheromatous 
RAS tends to worsen, leading to renal artery thrombosis. Therefore, 
patients suspected of having RAS and RVH should undergo adequate 
screening and interventional percutaneous revascularization. 
Renal scintigraphy, Doppler ultrasonography (US), and three-
dimensional volume-rendered CT angiography are useful screening 
tools in patients with suspected RAS. Interventional percutaneous 
revascularization includes percutaneous transluminal renal 
angioplasty and renal artery stent therapy. 
Conclusion: In our exhibition, we will review the diagnostic work-
up and image findings of variable cause of RAS. We will also 
discuss current approach of the interventional management such 
as procedure planning, pre- and post-procedural management, 
complications and their managements. 

P-381
Endovascular treatment of chronic mesenteric ischemia
T. Bilhim, H.A.M. Rio Tinto, M. Duarte, J.M. Pisco;
Interventional Radiology, Saint Louis Hospital, Lisbon, Portugal.

Learning Objectives: To review the clinical presentation and 
imaging findings of chronic mesenteric ischemia (CMI). To describe 
the state-of-the-art technique and clinical outcomes of percutaneous 
transluminal angioplasty and stenting (PTAS) for CMI. 
Background: CMI is a rare entity and a difficult diagnosis. Atheroscle-
rosis is the main cause while fibromuscular dysplasia and Takayashu’s 
disease are rarer. In many institutions, surgical revascularization is 
considered the gold standard treatment with PTAS often reserved 

for patients not suitable for surgery. 
Clinical Findings/Procedure Details: Postprandial pain, weight 
loss, malabsorption, abdominal bruit, persistence of stomach or 
duodenum ulcers may be the main clinical findings. Angio CT or Angio 
MR is the main non-invasive imaging modalities in many institutions. 
Aortography in the anterior-posterior and lateral projections during 
inhalation and exhalation and selective angiography are the ‘gold 
standard’ in evaluating stenosis of the visceral arteries. Stenosis › 
70% or occlusion of two of three visceral intestinal arteries is usually 
present when symptoms occur. PTAS is an effective treatment with 
low morbidity and mortality, with technical success of 93–97%, 
symptom relief around 78–90% and a recurrence rate of 17–30% at 
3 years. Patients with recurrent symptoms may be revascularized 
percutaneously. 
Conclusion: Angiography has an important role in the diagnosis of 
CMI. PTAS is an effective treatment with good early and midterm 
clinical success. Repeated intervention may be required for 
improved primary assisted patency and for clinical recurrences. The 
low procedural morbidity and mortality makes the endovascular 
approach the preferred revascularization technique in many 
patients. 

P-382
Image-guided management of vascular complications 
following pancreatoduodenectomy
D. Kusumawidjaja1, S. Chandramohan1, J.G. Moss1, I. Robertson1, R. 
Edwards1, R. Kasthuri1, A. Downie2;
1Radiology, Gartnavel General Hospital, Glasgow, United Kingdom, 
2Department of Radiology, Victoria Infirmary, Glasgow, United 
Kingdom.

Learning Objectives: 1. List the common vascular complications 
following pancreatoduodenectomy. 2. List the common sites 
of post-operative bleeding. 3. Describe the basic endovascular 
techniques employed for management of post-operative bleeding. 
4. Briefly describe the indications and management of portal vein 
complications following pancreatoduodenectomy. 
Background: Pancreatoduodenectomy or Whipple’s procedure is  
an increasingly popular treatment of malignant and benign pan-
creatic diseases. Although mortality has decreased, post-operative 
vascular complications remain common. This pictorial review aims 
to familiarise the interventionalist with the post-operative scenarios 
that commonly arise and management options available. 
Clinical Findings/Procedure Details: Intra-arterial embolisation 
is the mainstay of the management of bleeding following pancre-
atoduodenectomy. The common sites of bleeding are listed with 
imaging examples. A brief mention is also made of post-operative 
portal vein intervention. 
Conclusion: Interventional procedures serve an increasingly 
useful role in the management of post-pancreatoduodenectomy 
complications. This review concentrates on the important endo-
vascular interventions, which is understandably appealing due to its 
minimally-invasive nature. It is hoped that this review will increase 
familiarisation of the common post-operative vascular complications 
and the options available to the interventionalist.

P-383
Renal artery denervation: a global visit into a new concept
M.R. Sapoval, M. Azizi, O. Steichen, P.F. Plouin, G. Bobrie, J.-Y. Pagny;
Dept. of Cardiovascular Radiology, Hôpital Européen Georges 
Pompidou, Paris, France.

Learning Objectives: To describe the technique of renal artery 
denervation. To explain the pathophysiology of sympathetic 
modulation of blood pressure (BP). To explain the current results and 
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possible applications of renal artery denervation in the future. 
Background: Refractory hypertension is a widespread disease that 
concerns approximately 25% of all hypertensive patients. The sym-
pathetic drive of the kidney is recognized as an important player 
in the regulation of BP through various mechanisms that will be 
explained in the exhibit. Previous studies have shown that surgical 
denervation was an efficient method to reduce BP but was aban-
doned because of too high morbidity. 
Clinical Findings/Procedure Details: Since two years, a new ap- 
proach has been developed that consists in percutaneous endovas-
cular denervation. Selective catheterisation allows introduction of a 
5 F radiofrequency catheter with a specific radiofrequency electrode 
that is put into close contact with the arterial wall. Two minute pulses 
of radiofrequency are subsequently delivered on 3–5 spots into each 
main renal artery. These radiofrequency pulses result in localised 
denervation of the efferent sympathetic nerves that runs in the peri-
adventitial space around the renal artery. According to preliminary 
experience, the intervention is well tolerated and results in reduction 
in blood pressure in a non-randomized prospective study recently 
published. A randomized control trial is underway and results will be 
available at the end of 2010. 
Conclusion: Renal artery denervation could be an important 
intervention in the future. Understanding its pathophysiology 
technique and results is important to interventional radiologists. 

P-384
Renal embolisation: a review of evolving indications, 
techniques and complications
J.R. Bottomley;
Vascular Surgery, Sheffield Vascular Institute, Northern General 
Hospital, Sheffield, United Kingdom.

Learning Objectives: 1) To understand current indications for per-
forming renal artery embolisation. 2) To understand the importance 
of pre-embolisation imaging in the planning of renal interventions. 
3) To understand the range of embolic agents available including the 
pros and cons of each agent. 4) To understand the potential pitfalls 
and complications of renal artery embolisation and how to deal with 
them. 
Background: Nephron sparing renal artery embolisation has evolved 
to become an essential component in the management of a range of 
renal pathologies. These include iatrogenic injuries, trauma, benign 
and malignant renal tumours and haemorrhagic renal cysts. Many 
embolic agents are available from amplatzer plugs, which rapidly 
occlude the main renal artery to coils, particulate and liquid agents. 
Each of these provides benefits in dealing with particular renal 
pathologies. 
Clinical Findings/Procedure Details: We present our local tertiary 
referral centre 10 years’ experience of renal artery embolisation 
including examples of superselective embolisation in established 
renal disease. Glue and particulate embolisation of angiomyolipomas 
and renal cell carcinoma as well as the first use of the amplatzer 4 plug 
in a main renal artery for the treatment of recurrent retroperitoneal 
haemorrhage secondary to chronic haemodialysis. 
Conclusion: Renal artery embolisation is a safe and effective 
technique for dealing with a variety of renal pathologies. There is 
evolving acceptance of this technique particularly in dealing with 
haemorrhage and prior to surgery for hypervascular tumours. New 
techniques continue to evolve; however, an appreciation of the 
pitfalls is required to maintain as much functioning renal tissue as 
possible and to avoid premature dialysis dependence. 

P-385
Proximal visceral arterial interventions: evolving trends in the 
21st century
R. Suri, A. Albayati, D. Garg, J. Lopera, G. Kroma;
Interventional Radiology, UTHSCSA, San Antonio, TX, United States 
of America.

Learning Objectives: 1. Understand proximal celiac and mesenteric 
arterial anatomy, and correlate its relationship to embryology 2. 
Highlight the evolution of the armamentarium and techniques 
for visceral interventions – sheaths, catheters, PTA balloons, wires 
and stents 3. Understand the imaging features of proximal visceral 
vasculopathies: stenoses, vasculitides, aneurysms/pseudoaneurysms, 
trauma, and dissection 4. Highlight the interventional techniques for 
treatment of the several visceral vasculopathies 5. Review evidence 
for the vascular management for visceral vascular disease and 
highlight its evolving importance. 
Background: Proximal visceral interventions have been performed 
for several years, but evolving trends and techniques are reshaping 
the arena. Understanding pathologies and appropriate interventions 
in the 21st century is imperative for better management and patient 
care. 
Clinical Findings/Procedure Details: 1. Proximal celiac and mesen-
teric arterial anatomy: (a) visual/3D anatomy (b) angiographic corre-
lation (c) embryologic correlation 2. Evolution of the armamentarium 
for visceral interventions: (a) sheaths - low profile with multiple 
shapes (b) catheters (c) PTA balloons - cutting, cryoplasty, low profile 
(d) wires - 035 and 014 wires (e) stents - self and balloon expandable; 
covered stents 3. Imaging features of proximal visceral vasculopa-
thies (a) intrinsic stenoses - atherosclerosis (b) extrinsic compression 
(arcuate ligament) (c) vasculitides - FMD/Takayashu’s arteritis (d) 
aneurysms/ pseudoaneurysms (e) trauma (f) dissection 4. Evidence 
based review for vascular management for visceral vascular disease. 
Conclusion: The aim of this exhibit is to highlight awareness of 
proximal visceral vascular anatomy, related pathologies and vascular 
interventions. Review of this evolving frontier in visceral vascular 
interventions is essential to interventional radiologists.

P-386
Atypical vascular anatomic variant in Williams Beuren 
syndrome
P. Bahra, M. Gupta, K. Zinn;
Radiology, Yale University-Bridgeport Hospital Program, Bridgeport, 
CT, United States of America.

Williams Beuren syndrome is a rare condition with many clinical 
abnormalities. We report a vascular anatomic variant in WBS not 
described previously in English literature. The specific anatomic 
abnormalities are compared to the general population and those 
individuals with WBS. 

P-387
Retrograde aortic dissection during renal angioplasty
G.R. Martino;
Interventional Cardiology, Sanatorio Modelo Quilmes, Quilmes, 
Argentina.

A left renal artery angioplasty was performed due a severe lesion. 
After a 6.0x14 mm stent implantation, we observed a retrograde 
aortic dissection toward the left subclavian. We solved the problem 
with covered stent implantation. The tear was sealed off. 
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P-388
Massive hemorrhage after renal artery stenting: ischemia-
reperfusion renal injury?
I. Bargellini, R. Cioni, A. Cicorelli, P. Petruzzi, B. Parentini, C. Bartolozzi;
Diagnostic and Interventional Radiology, University of Pisa, Pisa, 
Italy.

A patient with antiphospholipid syndrome, single kidney, severe 
stenosis of aorto-renal bypass-graft with acute renal failure underwent 
stenting. Post-procedurally, a large subcapsular hematoma occurred 
due to massive extravasation from multiple capsular branches, 
unrelated to guidewire perforation. Multiple branches’ embolization 
was unsuccessful. 

P-389
Iatrogenic pseudoaneurysm of a right subsegmental 
pulmonary artery: successful treatment with stentgraft 
implantation
R.H. Portugaller1, G. Kovacs2, H. Deutschmann1, O.C. Doerfler3, P. 
Schedlbauer1;
1Vascular and Interventional Radiology, Medical University Graz, 
Univ. Clinic of Radiology, Graz, Austria, 2Univ. Clinic of Internal 
Medicine, Dept. of Pulmonology, Medical University Graz, Graz, 
Austria, 3Radiology, University Hospital Graz, Graz, Austria.

After pulmonary arterial wedge pressure assessment, a 71-year-old 
man presented with intermittent hemoptysis. CT-angiography as well 
as pulmonary catheter angiography revealed a pseudoaneurysm of a 
right subsegmental pulmonary artery. A stentgraft was successfully 
implanted to determine perfusion of the pseudoaneurysm.

P-390
Endovascular stent-graft placement in the treatment of 
penetrating ulcer of the superior mesenteric artery
R. Corso, F. Vacirca, D. Leni;
Interventional Radiology, San Gerardo Hospital, Monza, Italy.

We describe a case of spontaneous and expanding penetrating 
ulcer of the SMA causing abdominal pain. Via left axillary access, 
an emergent stent-graft placement resulted in successful exclusion 
of the penetrating ulcer while maintaining the pheripheral visceral 
blood supply. 

P-391
Overcoming tortuous coeliac axis anatomy by snaring of 
a microcatheter passed retrogradely from the superior 
mesenteric artery into the aorta
N.M. Masson, R. Edwards;
X-ray Department, Gartnavel General Hospital, Glasgow, United 
Kingdom.

Embolisation of the superior pancreaticoduodenal artery pseudo-
aneurysm by retrograde passage of a microcatheter from the 
superior mesenteric artery, via the pancreaticoduodenal arcade, 
into the aorta. The microcatheter was snared and pulled back into 
the gastroduodenal artery to facilitate coil embolisation with the 
snaring catheter. 

P-392
A case of gross hematuria caused by a congenital intrarenal 
arteriovenous malformation
G. Carrafiello, D. Laganà, G. Peroni, M. Mangini, F. Fontana, F.A. 
Vizzari, G. Piffaretti, C. Fugazzola;
Radiologia, Ospedale di Circolo e Fondazione Macchi, Varese, Italy.

A case of a woman who presented gross hematuria and left flank 
pain clot retention caused by a congenital intrarenal arteriovenous 
malformation that was treated with a percutaneous embolization. 
Using this technique we stopped the bleeding, symptoms and 
preserved renal function. 

P-393
Common hepatic artery fusiform pseudoaneurysm embolized 
using matrix 3D coils, preserving proper hepatic artery 
permeability through gastroduodenal artery
J.E. Armijo1, R.A. De La Cruz1, L. De Benito2, E. Puras2, M. Gutierrez2, R. 
Garcia1, T. Hernandez Cabrero3;
1Radiology, Hospital Universitario Fundacion Alcorcon, Alcorcon, 
Spain, 2Vascular Surgery, Hospital Universitario Fundacion Alcorcon, 
Alcorcon, Spain, 3Radiology, Hospital La Paz, Madrid, Spain.

A 50-year-old male with 27x15 mm post-pancreatitis fusiform pseudo-
aneurysm located in common hepatic artery next to gastroduodenal 
artery origin. Pseudoaneurysm was successfully embolized using 
matrix 3D coils (Boston Scientific), preserving antegrade flow in 
proper hepatic artery through gastroduodenal artery as intended. 

P-394
Stents in renal artery bifurcation stenosis
P. Pappas;
Radiology, Laikon, Penteli, Greece.

Renal angiogram showed a bifurcation lesion in the mid-segment of 
the renal artery. Despite balloon dilatation, the stenosis of the vessels 
persisted. Stents’ placement in a “kissing” way through the main renal 
artery with two 3 mm–15 mm monorail balloon expandable stents. 

P-395
Emergency embolization of a left colic aneurysm
D. Laganà, M. Mangini, F.A. Vizzari, D. Lumia, G. Carrafiello, C. 
Fugazzola;
Radiologia, Ospedale di Circolo e Fondazione Macchi, Varese, Italy.

We present a case of an aneurysm of the left colic artery broken 
performed on a 72-year-old woman. An endovascular ligation was 
performed in emergency with platinum microcoils. Post-procedural 
CT showed the complete exclusion of the aneurysmatic vessel. 

P-396
Successful transarterial embolization for arteriovenous fistula 
formed after partial nephrectomy of solitary kidney
U. Akinfeyeu1, V. Orehov1, V. Dudarau1, A. Mohort2;
1Radiology, N.N.Alexandrov’s National Cancer Centre of Belarus, 
Minsk, Belarus, 2Urology, N.N.Alexandrov’s National Cancer Centre 
of Belarus, Minsk, Belarus.

Severe macrohematuria occurred in a female patient after partial 
nephrectomy for renal cell carcinoma of solitary kidney. Angiography 
revealed an arteriovenous fistula. Subsequent embolization with 
coils effectively controlled the bleeding. 
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P-397
Preliminary experience using N-butyl-cyanoacrylate for 
management of bleeding after percutaneous transhepatic 
biliary drain placement
R. Iezzi, A. Pedicelli, M. Nestola, F. Pirro, R. Dattesi, L. Bonomo;
Department of Bioimaging and Radiological Sciences, “A. Gemelli” 
Hospital - Catholic University, Rome, Italy.

We describe two cases of hepatic pseudoaneurysm after percutaneous 
transhepatic biliary drain placement treated by using N-butyl-
cyanoacrylate (NBCA). NBCA is a safe and effective permanent 
embolic material leading to complete and instant occlusion, even in 
presence of severe coagulopathy. 

P-398
Revascularization of kidney allograft after renal artery 
occlusion secondary to stent insertion
Z. Aldin, N. Taha, M. Descamps, S. Moser;
Radiology, Hammersmith Hospital, London, United Kingdom.

We report a case of transplant renal artery occlusion after stent 
insertion to treat an osteal stenosis. Angiography revealed total 
in-stent thrombotic occlusion of the artery, which was successfully 
traversed with wire. A new stent was inserted to maintain patency. 

P-399
Celiac artery dissection complicated with an aneurysm treated 
with a covered stent
R. Guerrero, J. Villalba, A. Tomasello, M.M. Menso, C. Gonzalez, S. 
Aixut;
Radiology, Hospital de la Santa Creu i Sant Pau, Barcelona, Spain.

A patient presented in ER with acute abdominal pain and hyper-
tension. CT scan demonstrated a celiac artery dissection complicated 
with an aneurysm, initially treated with conservative management. 
Due to relapse of symptoms, it was eventually treated with a covered 
stent. 

P-400
Endovascular reconstruction of giant gastroduodenal artery 
aneurysm with stent graft: a case report
I.R. Marjanovic, M. Jevtic, S. Misovic, S. Rusovic, U. Zoranovic, M. Sarac;
Vascular Surgery, Military Medical Academy, Belgrade, Serbia.

We present a 56-year-old man with a giant gastroduodenal aneurysm 
artery. He came to our hospital with nausea, abdominal pain and 
large tender pulsating mass in his abdomen. Through the left 
brachial approach we have done an endovascular reconstruction of 
aneurysm with stent graft. 

P-401
Delayed endovascular treatment of renal artery dissection and 
reno-vascular hypertension after blunt abdominal trauma
F. Springer1, S. Heller1, H. Aebert2, J.M. Schmehl1, C.D. Claussen1, K. 
Brechtel1;
1Department of Diagnostic and Interventional Radiology, University 
Hospital Tübingen, Tübingen, Germany, 2Department of Thoracic 
and Cardiovascular Surgery, University Hospital Tübingen, 
Tübingen, Germany.

The presentation reports an unusual case of delayed but successful 
endovascular treatment of both renal artery dissection and 
subsequent reno-vascular hypertension secondary due to blunt 
abdominal trauma. 

P-402
Pharmacomechanical thrombectomy for treatment of acute 
transplant renal artery thrombosis
A. Klepanec1, I.P. Vulev1, T. Balázs1, Z. Žilinská2; 
1Department of Diagnostic and Interventional Radiology, Institute 
of Cardiovascular Diseases, Bratislava, Slovak Republic, 2Clinic of 
Urology, Faculty Hospital, Bratislava, Slovak Republic.

We present a case of rheolytic pharmacomechanical thrombectomy 
with rt-PA flush for treatment of a 28-year-old patient with 20 hours 
lasting acute renal artery thrombosis 3 months after deceased-donor 
kidney transplantation. On 3 months follow-up, the patient does not 
require dialysis. 

P-403
Endovascular repair of ruptured celiac trunk aneurysm
R.B. Soares, A.A. Pereira, A.H. Pereira, M.A. Grüdtner, F.D.S. Canani, 
M.F. Rossi;
Vascular Surgery, Hospital de Clínicas de Porto Alegre, Porto Alegre, 
Brazil.

A 63-year-old male presented with abdominal pain and pulsatile 
epigastric mass. TC revealed a ruptured celiac trunk aneurysm 5 
cm wide. Endovascular repair was performed with covered stent 
implantation in the celiac trunk resulting in complete exclusion of 
the aneurysm. 

P-404
Renal artery stenting following blunt abdominal trauma: case 
experiences
W.A. Bhatti, S.G. Contractor, S. Sadowski, P. Kisza;
Radiology/Interventional Radiology, University of Medicine and 
Dentistry of New Jersey/NJMS, Newark, NJ, United States of 
America.

We present three cases in which renal vascular stenting as a technique 
to prevent irreversible ischemia following blunt abdominal trauma 
causing renal artery injury (BRAI) was performed. Outcomes and 
literature review are included. 

297



C  RSE

CIRSE
Annual Meeting and Postgraduate Course

TIPS and portal vein intervention 

P-405
Mechanical thromboaspiration and loco-regional thrombolysis 
in the treatment of portal and superior mesenteric vein acute 
thrombosis
U.G. Rossi, G. Bovio, M. Dahmane, S. Seitun, A. Guastavino, C. Ferro;
Department of Diagnostic and Interventional Radiology, San 
Martino University Hospital, Genoa, Italy.

Purpose: To evaluate percutaneous mechanical thromboaspiration 
and loco-regional thrombolysis in the treatment of portal vein (PV) 
and/or superior mesenteric vein (SMV) acute thrombosis.
Materials and Methods: 20 symptomatic patients (mean age: 55.3) 
were evaluated for acute thrombosis of PV and/or SMV. All patients 
were treated by mechanical thromboaspiration and loco-regional 
thrombolysis: in 16 patients transjugular access was used (in 13 
cases ex-novo TIPS was performed) and 4 patients were treated by a 
transhepatic percutaneous access. 
Results: All patients demonstrated clinical improvement with total 
or subtotal lysis of the thrombus. A single treatment was performed 
in 7 patients and multiple procedures were necessary in the other 13 
patients (2 procedures in 11 patients and 3 procedures in 2 patients). 
We had no periprocedural major complications and none of the 20 
patients underwent intestinal resection.
Conclusion: Percutaneous mechanical thromboaspiration and loco-
regional thrombolysis, as the first treatment of portal vein (PV) and/
or superior mesenteric vein (SMV) acute thrombosis, is a rapid and 
safe procedure.

P-406
The therapeutic value of percutaneous portal vein 
thrombolysis
Q. Xudong1, J.-H. Wang2, Y. Zhipin1;
1Interventional Radiology, Zhongshan Hospital, Fudan University, 
Shanghai, China, 2Department of Radiology, Zhangshan Hospital of 
Fudan University, Shanghai, China.

Purpose: To assess the efficacy of percutaneous portal vein throm-
bolysis in the management of portal vein (PV) thrombosis.
Materials and Methods: 21 cases of thrombokinesis in portal vein 
system were treated with the method of percutaneous portal vein 
thrombolysis, 20 men and 1 woman with the average 42.6-year-old 
were involved in this group. The diagnosis of portal vein thrombosis 
was confirmed by enhancive CT scan and direct portal venography. 
They received percutaneous transhepatic thrombolysis during 12-36 
hours after admission. We punctured the intrahepatic portal vein 
directly. Guidewire explored into the splenic vein and superior 
mesenteric vein, 5F pig tail catheter which was used as diagnostic 
angiography catheter was then placed into SMV and splenic vein. 
Rotated and push-pulled pig tail catheter repeatedly to make the 
large pieces thrombus broken into small fragments. Then, 250 
thousands of units urokinase was infused in 15 minutes, anchored 
catheter and returned to ward, 30-50 thousands of unit urokinase 
per hour was continued infusing through the catheter. Interval was 
6 to 24 hours. The position of catheter tip was adjusted properly. 
We followed up the patient’s blood clotting function closely, and 
adjusted the dose of urokinase at the right time. 
Results: 2 cases resulted in death. Portal vein blood flow was 
complete or partial recanalization, and the abdominal pain or 
distention was symptomatic relief in the rest of 19 cases. 
Conclusion: It is an effective means to treat the portal vein 
thrombosis by percutaneous transhepatic thrombolysis way. To 
choose thrombolytic path according to the specific circumstances 

of different cases can reduce treatment risk and improve therapeutic 
effect. 

P-407
Discrepancy between enhanced area on pre-embolization 
portography and embolized area by percutaneous 
transhepatic portal vein embolization with absolute ethanol 
under temporally balloon occlusion
Y. Hasegawa1, D. Abo1, Y. Sakuhara1, F. Kato1, T. Kamishima1, T. 
Shimizu2, S. Terae1, H. Shirato1;
1Radiology, Hokkaido University Graduate School of Medicine, 
Sapporo, Japan, 2Biomedical Science and Engineering, Hokkaido 
University, Sapporo, Japan.

Purpose: We employ percutaneous transhepatic right portal vein 
embolization (PVE) with absolute ethanol (AE) under temporally 
balloon occlusion (TBO) to increase future liver remnant before 
planned hepatectomy with right lobe resection. Right portography 
is performed before embolization to predict embolized area. The 
purpose of this study is to assess relationship between enhanced 
area on pre-embolization portography and embolized area after first 
injection of AE. 
Materials and Methods: Three radiologists retrospectively re- 
viewed the portographies before and after first AE injection in 42 
patients (25 men and 17 women, mean age 66 years, age range 42 
to 77 years) who underwent percutaneous transhepatic right PVE 
before hepatectomy for 34 cholangiocarcinomas, 4 hepatocellular 
carcinomas, 1 gall bladder carcinoma, 1 liver metastasis and 2 benign 
diseases from February 2002 to February 2009. Both the enhanced 
pattern before embolization and the embolized pattern after first 
AE injection on portography were classified as follows; A: anterior-
branch dominant, P: posterior-branch dominant, and E: anterior- and 
posterior-branches were equally enhanced or embolized. Fisher’s 
exact test was used for the statistical analysis. 
Results: Pattern P predominated in the enhanced patterns (A in 9 
patients, P in 29, and E in 4), whereas pattern A predominated in 
the embolized patterns (A in 36, P in 5, and E in 1). The frequency of 
pattern A in the embolized pattern was significantly higher than that 
in the enhanced area (p<0.001).
Conclusion: In percutaneous transhepatic right PVE with AE under 
TBO, anterior-branch is dominantly embolized after first AE injection 
regardless of the enhanced pattern on the pre-embolization 
portography. 

P-408
Usefulness of transhepatic-transjugular combined access to 
revision occluded TIPS not accessible by jugular approach
G. Rodriguez-Rosales, M. Echenagusia Boyra, A. Lopez-Casañas, F. 
Camuñez Alonso, G. Simó Muerza, A. Echenagusia Belda;
Radiology, Interventional Radiology Unit, Madrid, Spain.

Purpose: To report our experience using a transhepatic-transjugular 
combined access to revision occluded TIPS not accessible by jugular 
vein approach. 
Materials and Methods: Eight patients underwent revision of 
thrombosed TIPS by using a transhepatic-transjugular combined 
approach due to lack of access to the shunt by jugular vein. The 
revision was performed 38.6 ± 21.7 months after placement of the 
TIPS. All patients previously had required reinterventions (average: 
1.6; range: 1-4) for shunt dysfunction. Shunt revision was made by 
transhepatic puncture of the prosthesis and a right internal jugular 
vein approach. Through the abdominal access was introduced a 
guidewire that was advanced to the inferior vena cava where it was 
snared via jugular vein. The procedure was completed through this 
path. 
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Results: TIPS revision was successfully performed in all patients. 
Shunt dysfunction was diagnosed and treated by angioplasty and 
stent placement (Wallstent in 4 patients, Viatorr in 4 patients) in all 
patients. The mean pressure portacaval gradient decreased from 
18.7 ± 4.1 to 7.2 ± 1.9 mmHg. After a mean follow-up of 17.8 ± 13 
months the shunt remained patent in 5 patients. Three patients 
again developed shunt dysfunction at 6, 19 and 48 months. These 
patients were successfully treated by means of angioplasty and stent 
placement (n= 2) or second TIPS (n = 1). 
Conclusion: Transhepatic-transjugular combined access is an effec-
tive method for revision of thrombosed TIPS not accessible by 
jugular vein approach. 

P-409
Portal vein obstruction after liver transplantation in children 
treated by simultaneous minilaparotomy and transhepatic 
approaches: initial experience
F.C. Carnevale1, A.C.B. Santos1, J. Seda-Neto2, C.E. Zurstrassen1, 
A.M. Moreira1, J.M. Motta-Leal-Filho1, A.Z. Marcelino3, G.G. Cerri3, P. 
Chapchap2;
1Interventional Radiology Unit, Sírio Libanês Hospital / A. C. 
Camargo Hospital, São Paulo, Brazil, 2Liver Transplantation Unit, 
Sírio Libanês Hospital / A. C. Camargo Hospital, São Paulo, Brazil, 
3Radiology Unit, Sírio Libanês Hospital / A. C. Camargo Hospital, 
São Paulo, Brazil.

Purpose: Portal vein thrombosis is a complication that occurs any-
time after liver transplantation and can compromise the patient 
and graft survival. We describe a combined technique for portal 
vein recanalization in cases of portal vein obstruction after liver 
transplantation.
Materials and Methods: Four children (1%), of 367 subjected to liver 
transplantation from June 1991 to December 2008, underwent portal 
vein recanalization through a combined approach (transhepatic and 
minilaparotomy).
Results: All children received left lateral hepatic segments, deve-
loped portal vein thrombosis (n=3) and stenosis (n=1), and presented 
with symptoms of portal hypertension after transplantation. Portal 
vein recanalization was tried by transhepatic retrograde access, and 
a minilaparotomy was performed when percutaneous recanalization 
was unsuccessful. Three patients underwent a successful portal 
recanalization and stent placement with the combined technique. 
In one patient, the recanalization was unsuccessful because of an 
extensive portomesenteric thrombosis. The other three children had 
the portal flow reestablished and followed with Doppler ultrasound 
studies. They received oral anticoagulation for 3 consecutive months 
after the procedure and the clinical symptoms subsided.
Conclusion: In case of portal vein obstruction, the combined 
approach is technically feasible with good clinical and hemodynamic 
results. It is a minimally invasive procedure and can be tried to avoid 
or delay surgical treatment or retransplantation. 

P-410
Partial splenic embolization using calibrated polyvinyl alcohol 
microspheres and n-butyl cyanoacrylate: the comparative 
study
J. Koizumi1, T. Hashimoto1, K. Myojin1, T. Tsuji1, T. Fukushima1, R. Wray1, 
S. Kojima2, T. Kagawa2, N. Watanabe2, B.J. d’Othée3;
1Diagnostic Radiology, Tokai University School of Medicine, Isehara, 
Japan, 2Gastroenterology and Hepatology, Tokai University School 
of Medicine, Isehara, Japan, 3Division of Interventional Radiology, 
Department of Diagnostic Radiology and Nuclear Medicine, 
University of Maryland School of Medicine, Baltimore, United States 
of America.

Purpose: To compare the midterm clinical results of partial splenic 
embolization (PSE) using less aggregative calibrated polyvinyl 
alcohol microspheres (BeadBlock) and n-butyl cyanoacrylate (NBCA) 
which works independently of patient’s coagulation status.
Materials and Methods: Among twenty two patients (23-67 y/o) 
with hypersplenism, BeadBlock was used for ten and NBCA for twelve 
patients. 60-80% of splenic infarction was aimed by embolizing 
intrasplenic branches using BeadBlock (100-700 microns) or NBCA 
diluted by ethiodized oil (25-33%) via a microcatheter. Platelet 
counts were followed up to two years after PSE. 
Results: Age (52.4±3.6 vs. 55.5±1.8 y/o), platelet counts (45.4 ± 
11.9x103 vs. 46.3±37.1x103), splenic volumes (765.5±283.7 vs. 
895.4±487.8 mL) before PSE and splenic infarction ratios (64.8±13.0% 
vs. 72.3±11.8%) after PSE were not significantly different in both 
groups. Technical success rate was 100%. Platelet counts elevated sig-
nificantly (p<0.01) to 139.2±50.4x103 vs. 203.5±70.8x103 two weeks 
after PSE and remained high at 86.0±20.1x103 vs. 107.7±50.9x103 
two years after PSE in both groups. Platelet increase ratios were 
significantly (p<0.05) lower in BeadBlock than NBCA from two weeks 
(3.1±1.1 vs. 5.3±2.0) to six months (1.8±0.5 vs. 2.4±0.8). No serious 
complications occurred except one patient with splenic venous 
thrombosis in BeadBlock group and one patient with gastritis in 
NBCA group. 
Conclusion: NBCA provided better outcomes than BeadBlock within 
six months after PSE.

P-411
Transjugular intrahepatic portosystemic shunts (TIPS) 
creation in recurrent hepatitis C (HCV) cirrhosis after Liver 
Transplantation (LT)
M.A. Cura1, K. Speeg2, J. Guerrero2, F. El Merhi1, R. Suri2, J. Lopera2, W.K. 
Washburn2, G. Half2;
1Radiology, QR, Edinburgh, TX, United States of America, 
2Interventional Radiology, UTHSCSA, San Antonio, TX, United States 
of America.

Purpose: To evaluate the clinical outcomes of TIPS in the management 
of decompensated HCV cirrhosis after liver transplantation.
Materials and Methods: This is a retrospective analysis of con- 
secutive patients with recurrent HCV cirrhosis after liver transplan-
tation in whom TIPS were created to control symptomatic portal 
hypertension. 
Results: 12 TIPS were created after LT in 11 men and one woman, 
mean age of 56.5 years (r46–67). Indications for TIPS included 
variceal bleeding (2), refractory ascites (9), and refractory ascites 
and hydrothorax (1). TIPS were created with Viatorr endoprosthesis 
in ten patients and Wallstent endoprosthesis in two patients. The 
mean time from LT to TIPS was 1417 days (r288-2746). The mean 
pre TIPS MELD score was 14 (r6-20), and the mean pre TIPS MELD 
sodium score was 16 (r6-24). The mean portosystemic pressure 
gradient was reduced after TIPS from 19 to 6.75mmHg. Two patients 
were re-transplanted at 1 and 9months after TIPS. Five (41.6%) of 12 
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patients suffered encephalopathy and two TIPS reductions were 
performed. Five (50%) of ten patients with ascites demonstrated 
resolution of ascites. The Kaplan Meyer survival probability after 
TIPS creation to transplant or death was 75%, 75% and 56% at 1, 6 
and 12 months, respectively. The median survival after TIPS creation 
was 267days. Patients with a MELD and MELD sodium score <16 had 
a median survival of 471 and 675 days, respectively. 
Conclusion: TIPS creation in HCV cirrhosis decompensation appears 
less effective in controlling ascites and may provide a benefit in 
survival before re-transplantation in selected patients, but at the 
cost of hepatic encephalopathy. 

P-412
Transplant free survival (TFS) after Transjugular Intrahepatic 
Portosystemic Shunt (TIPS) creation with the Viatorr covered-
stent
M.A. Cura1, F. El Merhi1, R. Suri2, J. Lopera1, K. Speeg2, J. Guerrero2, W.K. 
Washburn2, G. Half2;
1Radiology, QR, Edinburgh, TX, United States of America, 
2Interventional Radiology, UTHSCSA, San Antonio, TX, United States 
of America.

Purpose: To study the long-term transplant-free survival after TIPS 
created de novo with the e-PTFE–covered-stent (Viatorr, WL Gore).
Materials and Methods: This is a retrospective analysis of 80 
consecutive patients with a mean age of 51.6years (r34-69) in whom 
TIPS were created with the Viatorr endoprosthesis. Follow-up to 
transplantation or death to determine TFS was performed in all 
patients. Glomerular filtration rate (GFR) was calculated with the 
MDRD equation. 
Results: TIPS were created for variceal bleeding (34), ascites (35), 
hydrothorax (7), hepatorenal syndrome (1) and ascites and variceal 
bleeding (3). Liver disease was secondary to alcohol in 20%, hepatitis 
C in 35% and both in 16.5% of patients. Pre-TIPS parameters included 
bilirubin level >3 md/dl in 37%, MELD>18 in 21.25%, GFR >60mL/
min/1.73m2 in 68%, stage of chronic kidney disease I in 44.9%, II 
in 24.4%, III in 26.9%, and IV in 3.8% of patients. Mean pre- and 
post-procedure portosystemic pressure gradients (PSG) were 17.5 
and 5.18 mmHg. The median TFS was 802days. The Kaplan Meyer 
TFS probability was 97% at 1 month, 85% at 6 months, 72.9% at 
1 year, 53.1% at 2 years and 42.3% at 3 years. Presence of ascites, 
post-TIPS PSG < 4 mmHg, and serum sodium < 130 mmol/L, did not 
significantly affect TFS. After TIPS, GFR remained stable in 33.3%, 
improved (> 15 mL/min/1.73m2) in 30.8% and worsened (> 15 mL/
min/1.73m2) in 35.9% of patients (p=0.0421). Pre TIPS GFR < 30mL/
min/1.73m2 (p=0.0041), stable or worsened (>15 mL/min1.73m2) GFR 
(p=0.05) and MELD score >18 (p=0.0028) significantly affected TFS.
Conclusion: Decreased renal function significantly affects trans- 
plant-free survival on long-term follow-up after TIPS creation. 

P-413
Occurrence rate and clinical conversion of hepatic 
encephalopathy after transjugular intrahepatic portosystemic 
shunts
X. Li;
Gastroenterology, West China Hospital, Cheng du, China.

Withdrawn

P-414
PTFE-TIPS for ascites: better outcomes in renal insufficiency?
S. White1, C. Weber1, J.I. Mondschein1, R. Shlansky-Goldberg1, S.W. 
Stavropoulos1, S.O. Trerotola2, M.C. Soulen1;
1Radiology, University of Pennsylvania, Philadelphia, PA, United 
States of America, 2Interventional Radiology, University of 
Pennsylvania Medical Center, Philadelphia, PA, United States of 
America.

Purpose: Control of ascites with TIPS has been suggested to be 
impaired in the presence of renal insufficiency. We retrospectively 
evaluated our experience with PTFE-covered TIPS for intractable 
ascites.
Materials and Methods: Under IRB approval, the IR QA database 
was used to identify PTFE-TIPS placed between 2002 and 2009 for 
an indication of intractable ascites. Outcomes among patients with 
a minimum of 6 months of clinical follow-up were evaluated relative 
to baseline renal function.
Results: 72 TIPS procedures were performed with clinical response 
evaluable at 6 months, censoring for transplant or death. Patient age 
ranged from 22 to 84 years. Underlying diagnoses included hepatitis 
C 29/72 (40%), alcoholic cirrhosis 18/72 (25%), NASH 7/72 (10%), 
cryptogenic cirrhosis and other causes 18/72 (25%). 32 patients had 
normal baseline renal function. Ascites was controlled in 20/32 (63%). 
Their MELD scores ranged from 8 to 21, mean 11. The mean pre-TIPS 
portosystemic gradient was 25 mmHg and post-TIPS portosystemic 
gradient 10 mmHg. 40 patients had baseline renal insufficiency; 
ascites was controlled in 27/40 (68%). Their MELD scores ranged from 
9 to 21, and mean 15. The mean pre-TIPS portosystemic gradient was 
22 mmHg and post-TIPS portosystemic gradient 9 mmHg.
Conclusion: Even in the presence of baseline renal insufficiency, 
PTFE-TIPS provides control of intractable ascites in two-thirds of 
patients, a success rate not different from that achieved in the 
setting of normal renal function.

P-415
Induction of left liver hypertrophy by right portal vein 
occlusion: embolization vs ligation
M.B. Pitton1, P.J. Grewatta1, J. Schneider1, M. Bühler2, G. Otto2, C. 
Düber2;
1Department of Diagnostic and Interventional Radiology, University 
Hospital of Mainz, Mainz, Germany, 2Transplantation Surgery, 
University Hospital of Mainz, Mainz, Germany.

Purpose: To investigate the volume increase of the left liver lobe  
after right portal vein occlusion before scheduled right hemi-
hepatectomy.
Materials and Methods: 48 consecutive patients with metastases of 
the right liver lobe were indicated for right hemihepatectomy. Right 
portal vein occlusion was performed to induce volume increase of the 
small left liver remnant. 13 patients had explorative laparotomy and 
intraoperative ligation of the right portal vein (group I). The other 35 
patients were treated percutaneously via the left portal vein (group II). 
The right portal vein was embolized using fluid embolics (histoacryl 
and Lipiodol, 1:3) for permanent occlusion of all segmental veins 
including the main right portal vein. Liver volumes were calculated 
from contrast enhanced MDCT data sets before embolization or 
ligation and prior to hemihepatectomy (total liver volume (TLV), 
left liver volume (LLV) and volume of segment 2+3. Interval 
between portal vein occlusion and hemihepatectomy was 46±19 
days.
Results: The baseline total liver volume (TLV) and left liver volume 
(LLV) was different in both groups: 1766±262ml vs 2200±670ml (TLV, 
p<0.05) and 600±189ml vs 808±323ml (LLV, p<0.01), respectively. At 
46±19 days follow-up, patients with portal vein ligation presented 
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with a 31.1±26,1% increase of the LLV and 43.2±24,6% of segment 
2+3. Percutaneous portal vein embolization (group II) resulted in an 
38.5±38,5% (p>0.05) increase of the left liver lobe (LLV) and 39.1±32% 
(p>0.05) of segment 2+3. There was no statistical difference between 
both techniques.
Conclusion: Both embolization and intraoperative ligation resulted 
in significant contralateral volume increase without significant dif-
ference between both methods.

P-416
Balloon-occluded retrograde transvenous obliteration 
using foam sclerosants for gastric varices and hepatic 
encephalopathy under CT or C-arm CT
J. Koizumi1, T. Hashimoto1, K. Myojin1, T. Kagawa2, S. Kojima2, N. 
Watanabe2, B.J. d’Othée3;
1Diagnostic Radiology, Tokai University School of Medicine, Isehara, 
Japan, 2Gastroenterology and Hepatology, Tokai University School 
of Medicine, Isehara, Japan, 3Diagnostic Radiology and Nuclear 
Medicine, University of Maryland School of Medicine, Baltimore, 
MD, United States of America.

Purpose: As one of embolic materials used for balloon-occluded 
retrograde transvenous obliteration (B-RTO) for gastric varices and 
hepatic encephalopathy, ethanolamine (EO) is mainly used. However, 
the overdosage of EO may cause severe complications such as 
hemolysis, allergy, ARDS, etc. Thus the foam B-RTO was introduced 
to reduce the amount of sclerosants to obliterate the large varices 
under angiography combined with CT/C-arm CT. 
Materials and Methods: For 20 patients with gastric varices (18) 
and hepatic encephalopathy (2), B-RTO was performed using foam 
EO (20 mL of 5% EO with iodine contrast mixed with 20 mL of air) in 
two, foam polidocanol (2 mL of 3% polidocanol mixed with 8 mL of 
air) in 12, both foam polidocanol and EOI in 6 patients. During B-RTO, 
CT/C-arm CT was performed to confirm the filling of air mixed with 
sclerosants in the target vessels. Total doses of sclerosants used for 
B-RTO and contrast media used for balloon-occluded retrograde 
venography (B-RTV) prior to B-RTO were compared. 
Results: In all patients air mixed with sclerosants was observed in 
the target vessels on CT/C-arm CT during B-RTO. Full thrombosis 
was confirmed on postcontrast CT 1 week after B-RTO except one 
recanalization (success rate 95.0%). In one patient air migrated 
into the liver during B-RTO, but it was spontaneously absorbed 
without any infarction on postcontrast CT 1 week later. The doses 
of sclerosants used for B-RTO (7.1±1.4 mL) were significantly (p<0.01) 
lower than the doses of contrast media used for B-RTV (25.0±3.8 
mL). 
Conclusion: The foam B-RTO under CT/C-arm CT allows significant 
reduction of sclerosants with highly successful results.

P-418
Transjugular intrahepatic portosystemic stent-shunt 
placement in liver-transplant recipients
P.P. Goffette1, O. Ciccarelli2, I. Tancredi1, E. Bonacorsi2, J. Lerut2;
1Interventional Radiology, St-Luc University Hospital, Brussels, 
Belgium, 2Abdominal Surgery, St-Luc University Hospital, Brussels, 
Belgium.

Purpose: To determine the efficacy and safety of transjugular 
intrahepatic portosystemic stent-shunt (TIPSS) in liver transplant (LT) 
recipients.
Materials and Methods: Between July 1995 and December 2009, 28 
transplanted patients (mean age 53 years) with recurrent hepatitis 
B or C virus infection (n=14), secondary biliary cirrhosis due to 
chronic rejection (n=2), portal vein thrombosis (n=4), Budd-Chiari 
disease (n=2), small-for-size syndrome after LDLT (n=2) or other 

causes of portal hypertension (n=4) underwent TIPSS implantation. 
Indications for portal decompression include refractory ascites 
(n=17), hydrothorax (n=3), recurrent variceal bleeding (n=2), early 
portal vein occlusion (n=3), liver insufficiency after LDLT (n=2) and 
portal pressure reduction before surgical biliary repair (n=1). The 
median time interval between LT and TIPSS was 18 months (2-61). 
Bare and covered stents were implanted in 13 and 15 patients, 
respectively.
Results: TIPSS procedure succeeded in all patients. The mean 
portosystemic pressure gradient was reduced from 16.9 to 7.1 
mmHg. (Near)-complete ascites remission was achieved in 69% 
of patients with ascites. All patients with hydrothorax or variceal 
bleeding did respond to TIPSS. One among the two patients with 
small-for-size syndrome improved significantly. 17 of the 28 patients 
(61%) died during the study period, mainly from liver failure or sepsis. 
Three of four patients who underwent retransplantation survived. 
The median survival after TIPSS was 6.2 months (1.5-72).
Conclusion: TIPSS may be extended to liver transplant recipients 
and control of ascites or bleeding could be achieved in most cases. 
A poor survival rate due to liver failure or immunosupression-related 
sepsis is observed. Redo transplantation could improve survival. 

P-419
Balloon-occluded retrograde transvenous obliteration via the 
pericardio-phrenic vein
K. Kageyama, N. Nishida, H. Matsui, E. Soukawa, A. Yamamoto, K. 
Nakamura, Y. Miki;
Department of Radiology, Osaka City University, Osaka, Japan.

Learning Objectives: We report the findings from balloon-occluded 
retrograde transvenous obliteration (B-RTO) via the pericardio-
phrenic vein (PCV). 
Background: Gastrorenal shunt holds 80–85% of a main draining 
vein of the gastric varix. Inferior phrenic vein holds 10–15%. PCV 
rarely serve as a main draining vein. 
Clinical Findings/Procedure Details: In our hospital, B-RTO via the 
PCV was performed in 4 of 193 cases from 2004 to 2009. Operative 
success rate was 3 out of 4 cases. One case of the B-RTO via the 
PCV was well performed with advancing smoothly the catheter 
into the vicinity of the varix, whereas 3 cases were performed at 
the middle point of the PCV within a mediastinum because the 
catheter cannot be forwarded into the vicinity of the varix. of these 
3 cases, 1 case failed in B-RTO and another 2 cases accomplished 
treatment but caused left hydrothorax. All of the 3 cases tended to 
use much quantity of sclerosing agent. It is essential to understand 4 
anatomical characteristics of the PCV about B-RTO via the PCV. They 
are curved/tortuous, small vascular diameter, long vascular length 
and anastomosis with other draining veins. Therefore, it is the key 
to technical success in performing B-RTO via the PCV to advance the 
catheter into the vicinity of the varix passing by the PCV. B-RTO via 
the PCV needs to arrange the operation for the operative success 
and reducing complications. It is effective to change the puncture 
site into a left jugular vein and to use a micro balloon catheter. 
Conclusion: B-RTO via the PCV is a feasible procedure. 

P-420
Wedged catheter hepatic vein pressure gradient measurement 
vs. occlusion balloon technique: is there really a difference?
P. Kisza, S. Sadowski, W. Bhatti, S.G. Contractor;
Radiology/VIR, University of Medicine and Dentistry of New Jersey/
NJMS, Newark, NJ, United States of America.

Learning Objectives: State of the art indirect evaluation of portal 
hypertension using WHVPG or OBT? 
Background: Since 1951, wedged catheter hepatic vein pressure 
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gradient measurement is used to estimate portal HTN. Since 
1979, occlusion balloon technique is utilized and is regarded as 
superior of two. OBT measures WHVP over a wider vascular territory 
eliminating variability due to uneven fibrosis. It requires less catheter 
manipulation and may be associated with fewer complications. 
Clinical Findings/Procedure Details: HVPG was evaluated in 14 
consecutive patients using both wedged catheter and occlusion 
balloon technique by 4 IR attendings. Wedged measurements 
(Test A) were performed using 5F Bernstein catheter. Occluded 
measurements (Test B) were performed using 5.5F Fogarty balloon. 
WHVP, FHVP, IVC and RA pressures were measured three times and 
mean results were recorded. Statistical analysis comparing HVPG 
from both tests was performed. There were no complications or 
problems with reintroducing the catheter into the same HV. Mean 
Value HVPG was 11.4285 mmHg measured with Test A and 11.2142 
mmHg with Test B. Mean deviation was 5.3469 for Test A and 3.9897 
for Test B. Standard deviation (square root of variance) was 6.4176 for 
test A and 5.1317 for Test B. As both mean deviation and standard 
deviation are smaller for test B, this test is more statistically reliable. 
p Value calculated with t test was 0.4061; therefore, the difference 
was not statistically significant. For all other than two outliers 
pressure gradients were similar or identical with both methods. 
Conclusion: Both tests are safe and reproducible. In our group, 
balloon occlusion catheter method had less variability, but the 
difference was not statistically significant. 

P-421
Intravascular ultrasound (IVUS) assisted TIPS: a useful 
adjunctive technique
C. Fuss1, J.A. Kaufman2, K. Kolbeck2, R. Barton2, P. Lakin2, F.S. Keller2;
1Diagnostic Radiology, Oregon Health & Science University, 
Portland, OR, United States of America, 2Dotter Interventional 
Institute, Vascular and Interventional Radiology, Oregon Health 
Sciences University, Portland, OR, United States of America.

Learning Objectives: To review the indications and technique for 
IVUS-assisted TIPS. 
Background: The most difficult step of the TIPS procedure is often 
the hepatic vein to portal vein access. IVUS guidance has been 
described for direct IVC to portal vein access (DIPS). In this poster, we 
demonstrate the technique of IVUS-assisted conventional TIPS using 
the AccuNav probe. 
Clinical Findings/Procedure Details: IVUS-assisted TIPS was suc-
cessfully established in eight patients. Visualization of both the 
portal and hepatic veins before and during portal venous puncture 
was achieved in all patients, including a patient with portal vein 
thrombosis. Three patients had left-sided internal jugular venous 
access; four right-sided. The 8- or 10-F AccuNav probes were inserted 
via the left common femoral vein in all eight patients. Portal venous 
puncture was performed under direct IVUS visualization with stan-
dard Rosch-Uchida sets (average five attempts, range 1–12 depend-
ing upon operator experience). All patients had Viatorr stent grafts. 
In one patient, a 7 x 15 Genesis stent was pre-deployed in the liver 
parenchyma with IVUS guidance to control the final diameter of the 
TIPS shunt. Average pre TIPS portosystemic gradient was 17 mmHg 
(±6.5); post TIPS portosystemic gradient was 7.3 mmHg (±3.2). The 
mean total fluoroscopy time was 21.4 min (±6.2). 
Conclusion: IVUS facilitates visualization of the hepatic vasculature 
and aides as image-guidance tool during portal venous puncture, 
especially in the setting of unconventional hepatic vascular 
anatomy. 

P-422
Balloon-occluded retrograde transvenous obliteration 
for the meso-caval shunt in cirrhotic patients with hepatic 
encephalopathy
N. Nishida, H. Matsui, K. Kageyama, E. Sogawa, A. Yamamoto, K. 
Nakamura, Y. Miki;
Radiology, Osaka City University Graduate School of Medicine, 
Osaka, Japan.

Learning Objectives: To learn the vascular anatomy and hemo-
dynamics of the meso-caval shunt. To discuss the indication, 
technical considerations and pitfalls necessary for performing the 
balloon-occluded retrograde transvenous obliteration (B-RTO) for 
the meso-caval shunt. To learn the outcome of the B-RTO for the 
meso-caval shunt. 
Background: Large spontaneous meso-caval shunt can occasionally 
be the cause of chronic recurrent encephalopathy in cirrhotic 
patients. Shunt embolization has been reported; however, the 
clinical relevance including the long-term results remains uncertain. 
Clinical Findings/Procedure Details: Methods: Six cirrhotic patients 
(the mean Child-Pugh score was B8, range 7–10) with hepatic 
encephalopathy refractory to medical treatment were treated by 
interventional procedures. Two superior mesenteric-caval and four 
inferior mesenteric-caval shunts were identified. Results: B-RTO 
was successfully performed in all patients except one patient 
with an inferior mesenteric-caval shunt who was finally treated by 
percutaneous transhepatic obliteration (PTO). Immediately after 
B-RTO procedures, the encephalopathy disappeared and serum 
ammonia levels decreased in all patients. The increase in the portal 
vein diameter was confirmed in all patients and the improvement of 
the liver function was confirmed in 4 of 5 patients after treatment. 
No recurrence was observed in all patients during the 6 to 39 
months follow-up periods (median 32 months). In one patient, the 
esophageal varix was developed in the 16 months after. 
Conclusion: B-RTO for the meso-caval shunt with hepatic 
encephalopathy revealed excellent outcome, but the clinical 
observation is necessary for arising visceral venous varix. 

P-423
The symptomatic arterio-portal shunt: our strategy and review 
of the literature
E. Sohgawa, A. Yamamoto, M. Hamuro, K. Kageyama, N. Nishida, K. 
Nakamura, Y. Miki;
Radiology, Osaka City University, Osaka, Japan.

Learning Objectives: To demonstrate the effectiveness of trans-
catheter arterial embolization (TAE) in patients who developed 
symptoms due to an arterio-portal shunt (APS). 
Background: Symptomatic APS is a rare vascular disorder which 
leads to secondary portal hypertension. The symptoms of portal 
hypertension include the refractory ascites, gastrointestinal 
bleeding, hepatic encephalopathy, and severe diarrhea. This report 
demonstrates the TAE for the various sites of symptomatic APS and 
the outcomes after the procedure. 
Clinical Findings/Procedure Details: We treated five patients, 
ranging from 48 to 68 years, who had an APS located in the liver 
(one patient had hepatic arterio-portal fistula, two had hepatic 
arterio-portal malformation) or an APS located outside of the liver 
tissue (one had splenic arterio-venous fistula, one had inferior 
mesenteric arterio-venous fistula). All patients had massive ascites, 
four had esophageal or gastric varices, one had severe diarrhea, and 
one had bleeding from the intestine. The APS was considered to be 
congenital in four cases and acquired in one. Each case enforced TAE 
for the APS with metallic coils and/or gelatin sponge particles. TAE 
was technically feasible in all patients. After treatment, there was 
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no mortality and symptoms regressed in all cases. In two cases, liver 
function was also improved after the procedure. 
Conclusion: TAE to treat APS was an effective procedure in patients 
with symptomatic portal hypertension. 

P-424
Evaluation and endovascular treatment options for Budd-
Chiari syndrome
T.G. Walker, S.P. Kalva, A.C. Waltman, G.M. Salazar, S. Ganguli, S. 
Wicky;
Division of Vascular Imaging and Intervention, Massachusetts 
General Hospital, Boston, MA, United States of America.

Withdrawn

P-425
Why and how to perform a portal vein embolisation (PVE)?
R. Gadahadh, C. Dey, D. Valenti, T. Cabrera, L.-M. Boucher;
Radiology, McGill University Health Centre, Montreal, QC, Canada.

Learning Objectives: · To understand the rationale for PVE prior to 
liver resection. · To know the indications and contraindications of 
PVE. · To familiarize oneself with the technique of PVE. · To see how a 
modern 3D rotational angiography system can assist in performing 
PVE. 
Background: Surgical resection in conjunction with chemotherapy 
is the mainstay of curative treatment for hepatic tumours. The 
presence of extensive hepatic tumours especially with a background 
of liver disease makes it extremely difficult and challenging to safely 
resect the liver and leave behind a small volume of normal liver. This 
may result in severe hepatic dysfunction with increased morbidity 
and mortality. 
Clinical Findings/Procedure Details: PVE is an effective technique 
to improve the safety of extensive liver surgery and minimize life-
threatening post operative hepatic failure. Following PVE, the portal 
blood is diverted to the non-embolized segments thereby triggering 
their hypertrophy. The non-embolized segments form the future liver 
remnant. Cases will be presented including the use of 3D rotational 
angiography with CT reconstruction to illustrate the radiological 
anatomy. The technical details and the various embolic materials such 
as coils, particles and glue that may be used will be discussed. 
Conclusion: PVE is an effective technique to increase the volume 
and function of the liver prior to major hepatic resection. Radiologists 
must be familiar with the radiological porto-venous anatomy, 
technique of PVE, and their value in the management of patients 
with hepatic tumours.

P-426
First successful treatment of gastric varices with balloon 
retrograde transvenous obliteration in a patient with 
schistosomal portal hypertension
A.T. Machado, R.J. Procopio;
Interventional Radiology and Endovascular Surgery, Hospital das 
Clínicas da UFMG, Belo Horizonte, Brazil.

Bleeding is an important complication of portal hypertension (PHT). 
Since 1996, cirrhotic patients with gastric varices have been treated 
with the balloon occluded retrograde transvenous obliteration 
technique (BRTO). This is the first case report of successful BRTO in a 
patient with schistosomal PHT. 

P-427
Successful treatment of reversal of portosystemic 
encephalopathy by shunt-preserving disconnection of portal 
and systemic circulation
O. Ikeda1, Y. Nakasone1, Y. Tamura1, Y. Yamashita1, T. Masuda2, T. 
Beppu1, 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.

A 50-year-old man with liver cirrhosis suffered hepatic encephal-
opathy repeatedly due to a portosystemic shunt. Interventional 
radiological treatment by shunt-preserving disconnection of the 
portal and systemic circulation via percutaneous transhepatic route 
was successful. 

P-428
A case with hepatic encephalopathy due to a splenorenal shunt 
treated with balloon-occluded retrograde obliteration using 
three balloon catheters
M. Honda1, T. Hashimoto2, T. Baba3, N. Seino1;
1Department of Radiology, Showa University Hospital, Tokyo, Japan, 
2Radiology, Showa University Fujigaoka Hospital, Yokohama, Japan, 
3Internal Medicine, Showa University Hospital, Tokyo, Japan.

A 75-year-old woman with hepatic encephalopathy due to a 
splenorenal shunt was treated with balloon-occluded retrograde 
transvenous obliteration (B-RTO) using three balloon catheters. She 
had three outlets of the splenorenal shunt. After B-RTO, her hepatic 
encephalopathy improved. 

P-429
Glue-embolization of esophagogastric venous bleeding: a case 
of lung embolism
P. Quaretti, C. Massa Saluzzo, N. Cionfoli, T. Cascella, F. Zappoli 
Thyrion;
Diagnostic and Interventional Radiology Department, IRCCS 
Policlinico San Matteo, Pavia, Italy.

A 30-year-old man with severe anemization was referred for Tips. 
Glue-embolization of giant esophagogastric varices was attempted 
before releasing an intrahepatic stentgraft. Unexpectedly, asympto-
matic, bilateral lung embolization occurred. More investigations are 
required to explain physiopathological basis and to suggest options.

P-430
Percutaneous treatment of Rex shunt stenosis: a case report
P.H. Petterle, W.O. Sousa Junior, T. Protta, R.A.S. Oliveira, J.M. Motta-
Leal-Filho, C.E. Zurstrassen, B.B. Affonso, F. Nasser, A.M. Moreira, F.C. 
Carnevale;
Interventional Radiology, Hospital das Clínicas, University of São 
Paulo, São Paulo, Brazil.

Thrombosis extrahepatic portal vein is an important cause of 
portal hypertension in children. Surgical treatment indicated variceal 
bleeding refractory to endoscopic treatment and a good alternative 
is shunt mesenterico-left portal (Rex). Present case of successfully 
Rex shunt stenosis angioplasty. 
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P-431
Transarterial embolization of a portal vein aneurysm 
complicated with arterioportal shunts in a cirrhotic patient
G. Okubo, T. Taniguchi, N. Onishi, M. Nakabayashi, R. Sakamoto, H. 
Tomimatsu, N. Kusunoki, T. Okada, T. Higashino, Y. Nishimoto, S. Noma;
Department of Radiology, Tenri Hospital, Tenri, Nara, Japan.

We treated a portal vein aneurysm complicated with arterioportal 
shunts as follows; under controlling the arterial flow with balloon 
catheter, we embolized the aneurysm with N-butyl-2-cyanoacrylate 
(NBCA). After this, portal hypertension and esophageal varices 
improved remarkably. 

P-432
Congenital extrahepatic portosystemic shunt: the Abernethy 
malformation
B. Graça, J.F. Costa, P. Donato, A. Gil-Agostinho, V. Carvalheiro, F. 
Caseiro-Alves;
Radiology Department, Coimbra University Hospital, Coimbra, 
Portugal.

Withdrawn

P-433
Radiation burn after prolonged TIPS
P.J. Nye;
Interventional Radiology, Advanced Radiology Services, Ada, MI, 
United States of America.

A difficult TIPS of five hours duration and 10 Gy exposure performed 
for variceal bleeding produced superficial skin changes at one month  
which resolved by two months.

P-434
Rupture of portal vein during transjugular portosystemic 
shunt interventional procedure
N. Ptohis1, E. Brountzos1, E. Alexopoulou2, A.D. Kelekis3, D.K. 
Filippiadis4, N.L. Kelekis1;
12nd Dept of Radiology, Attikon University Hospital, Athens, Greece, 
2Radiology Dept., Eugenidion University Hospital, Athens, Greece, 
3Imaging Research Unit, University of Athens, Athens, Greece, 
4Research Center of Radiology and Imaging, Evgenidion University 
Hospital, Athens, Greece.

We present an interesting case in which during transjugular 
portosystemic shunt procedure (TIPS), rupture of main portal vein 
occurred and was corrected with placement of three different 
covered endoprostheses. 

Urinary tract intervention 

P-435
Role of interventional radiology in renal transplantation
I. Artero, M. Santillana, J. Rodríguez, E. Cuartero, J.J. Muñoz;
Radiology, Hospital Carlos Haya, Málaga, Spain.

Learning Objectives: To evaluate the role of interventional radio-
logical procedures in patients with renal transplantation, including 
previous study of vascular anatomy and the treatment of the pos-
sible complications after the surgery. 
Background: Renal transplantation is the treatment of choice for 

most patients with chronic renal failure; it provides a better quality of 
life and long-term survival. Despite progress in surgical techniques 
and immunosuppressive treatments, complications continue to 
appear. Minimally invasive techniques have a key role in their 
treatment. 
Clinical Findings/Procedure Details: We illustrate and analyze the 
different interventional radiological techniques used in the treat-
ment of the complications following renal transplant including per-
cutaneous drainage of collections, urinary tract management, renal 
artery stenosis, embolization of renal graft and renal biopsy (in case 
of kidney transplant malfunction). We also describe pretransplanta-
tion donor and recipient evaluations with MDCT to plan surgery. 
Conclusion: Vascular radiology has a key role in the management 
of renal transplant patients. The procedures described have proved 
to be effective and safe to treat most complications following renal 
transplantation. 

P-436
Cutting-balloon angioplasty of resistant ureteral stenosis as a 
bridge to stent insertion: a technical note
R. Iezzi, C. Di Stasi, A. Simeone, F. Pirro, M. Nestola, L. Bonomo;
Department of Bioimaging and Radiological Sciences, “A. Gemelli” 
Hospital - Catholic University, Rome, Italy.

We describe two cases of resistant ureter stenosis successfully 
dilated by a cutting-balloon following the failure of high-pressure 
balloon dilatation, allowing a correct and uncomplicated antegrade 
stent insertion. It is a novel application of peripheral cutting-balloon 
as a bridge to stent insertion. 

P-437
Embolization of the ureters combined with aortobiiliacal 
stent placement for the successful treatment of recurrent 
macrohematuria in an ileum-conduit and perineal urinary 
secretion
A. Massmann, M. Katoh, P. Minko, P. Fries, G. Schneider, A. Buecker;
Department for Diagnostic and Interventional Radiology, Saarland 
University Hospital, Homburg, Germany.

A 65-year-old patient underwent colorectal surgery. After radio-therapy, 
he developed intermittent perineal urinary secretion and macrohematuria. 
Consecutive treatment with nephrocutaneostomia, aorto-biiliacal stent-
graft implantation and finally ureteric embolization led to a cessation of 
these productive aorto-ureteric and uretero-perineal fistulas. 

Venous intervention and IVC filters 

P-438
Recurrent venous thrombosis after endovascular management 
of iliofemoral deep vein thrombosis: incidence and risk factors
B.S. Roh, D.-H. Bang, Y.H. Lee;
Radiology, Wonkwang University Hospital, Iksan, Korea.

Purpose: To investigate the incidence and patterns of recurrent 
venous thrombosis after endovascular management for deep vein 
thrombosis (DVT) of the lower extremity and identify related risk 
factors for recurrent venous thrombosis. 
Materials and Methods: During 10-year period, 84 patients were 
performed follow-up study over 12 months after endovascular 
managements for consecutive 183 symptomatic iliofemoral DVT 
patients. Venography and CT were performed for venous patency 
and recurrent thrombosis, and medical information was reviewed to 
identify related risk factors for recurrent venous thrombosis. 
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Results: Recurrent venous thrombosis was observed in 18 limbs 
of 17 patients (20%), and occurred in the same limb of initial DVT 
in 13 patients and in the opposite limb in 5 patients. The duration 
of recurrence after initial DVT was within 1 month in 6 patients, 6 
months in 2, 12 months in 1, and longer than 12 months in 9 patients. 
Recurrent DVT were treated with catheter-directed thrombolysis in 
13 and conservative anticoagulation in 5 patients. Recurrent venous 
thrombosis was significantly related with pulmonary embolism 
and the site of extremities. Recurrence rate was not related to 
sex, duration of symptoms, anatomical extent, IVC filter, residual 
thrombus, focal stenosis, and stent insertion. 
Conclusion: The incidence of recurrent venous thrombosis after 
endovascular management of symptomatic iliofemoral DVT is 20%, 
and mostly occurred within one month and after 12 months. 
Recurrence rate was significantly related with pulmonary embolism 
and the site of extremities. 

P-439
In-stent recurrent stenosis after endovascular management for 
deep vein thrombosis of lower extremities
B.S. Roh, S.-N. Moon, H.-W. Kim;
Radiology, Wonkwang University Hospital, Iksan, Korea.

Purpose: To investigate the incidence and patterns of in-stent 
recurrent stenosis in stents placed for endovascular management for 
iliofemoral deep venous thrombosis (DVT) of lower extremities. 
Materials and Methods: After endovascular management for 
consecutive 183 patients of symptomatic iliofemoral deep vein 
thrombosis, follow-up study with CT and venography for stent 
patency over 12 months (range, 14-96 months) was performed in 
48 patients (33 female, 15 male; age range, 30-80 years). In-stent 
recurrent stenosis was measured as diameter reduction percent 
of patent lumen and was divided into three groups, less than 
20% reduction, 20-50% reduction, and greater than 50% diameter 
reduction. 
Results: Patients with lesser than 20% reduction were 30 (63%), with 
20-50% reduction were 12 (25%), and with greater than 50% diameter 
reduction were 6 (13%). There was left extremity DVT in 43, right in 
5 patients, and acute DVT in 27, subacute in 11, and chronic DVT in 
10 patients. All of 6 cases with greater than 50% diameter reduction 
had complete occlusion within 2.5 years (range, 6 months–4 years) 
after insertion of stents, and cutting balloon angioplasty and stent 
re-insertion over stents was not effective for recanalization. Previous 
DVT history and chronic DVT patients had higher grade of diameter 
reduction. 
Conclusion: Severe (>50%) diameter reduction was uncommon 
(13%) and had complete occlusion with failed repair of venous lumen 
after endovascular treatments. 

P-440
Catheter directed thrombolysis in iliofemoral deep vein 
thrombosis
J. Husty, J. Boudny, O. Ludka;
Department of Radiology, University Hospital Brno and Medical 
Faculty, Masaryk University, Brno, Brno, Czech Republic.

Purpose: The systemic anticoagulation therapy was the only method 
to treat deep vein thrombosis (DVT) for a long time. Nowadays, a 
growing body of evidence suggests that local thrombolysis methods 
improve short and long term outcomes of patients with this diagnosis. 
This study reports the use of pharmacological catheter directed 
thrombolysis (CDT) in patients with iliofemoral DVT. 
Materials and Methods: A retrospective review of patients with 
iliofemoral DVT treated with pharmacological CDT between 2006 
and 2009 was performed. All patients had the same inclusion criteria 

and treatment guidelines. The presence of related thrombogenic 
factors, time from symptoms onset to beginning of therapy, length 
of therapy, rate of complications, degree of initial recanalization and 
6 month follow-up were evaluated. 
Results: A total of 41 patients with iliofemoral DVT were included 
(median age 39, 30 women, 33 left sided). In 17 (41%) patients, 
hematological disorders were consequently confirmed. The average 
time from symptoms onset to the beginning of therapy was 6 
days. Average length of thrombolytic therapy was 3 days. Minor 
bleeding complications developed in 8 (20%) patients, preliminary 
cancellation of the therapy was necessary in 4 (10%) patients. The 
recanalization was achieved in 30 (73%) patients. During 6 month 
follow-up, 1 (3%) case of rethrombosis occurred. 
Conclusion: Compared to traditional anticoagulation therapy, CDT 
is an effective method of treatment in patients with iliofemoral DVT. 
The rate of related bleeding complications is higher, but it could 
be reduced with appropriate patient monitoring and exclusion of 
patients with risk factors. 

P-441
Catheter access via the subclavian vein in patients with 
brachiocephalic vein occlusion
T. Aramaki1, M. Moriguchi1, A. Sawada1, K. Asakura1, M. Endo2;
1Div. of Diagnostic Radiology, Shizuoka Cancer Center, Sunto-gun, 
Japan, 2Division of Endoscopy and Diagnostic Radiology, Shizuoka 
Cancer Center, Shizuoka, Japan.

Purpose: Recently, central venous catheters (CVCs) or central 
venous ports (CV-Ps) are placed by puncture under ultrasonographic 
guidance. During this procedure, patency of the brachiocephalic vein 
region is often difficult to ascertain. If brachiocephalic vein occlusion 
is confirmed, the puncture route is often changed, but IR physicians 
routinely place a device to recanalize luminal stenosis or occlusion. 
Particularly with the brachiocephalic vein, stenting is performed for 
superior vena cava syndrome. Here, we retrospectively investigated 
the practicality and safety of catheter placement by treating stenosis 
in brachiocephalic vein occlusion. 
Materials and Methods: of 3162 cases of CVC or CV-P placement 
performed from September 2002 to September 2009, those in which 
brachiocephalic vein occlusion was confirmed and treatment was 
scheduled were examined for the frequency of successful occlusion 
resolution, rate of successful catheter placement, and presence of 
complications.
Results: Brachiocephalic vein occlusion was confirmed in 39 of the 
3162 patients (1.2%), and an attempt to resolve occlusion was made in 
11 (CVC: n=4 and CV-P: n=7). This was successful in 10 patients (91%), 
in all of whom a catheter could be placed through the route. We did 
not encounter mediastinal hematoma or mediastinal deviation of the 
guidewire/catheter during surgery, pulmonary thromboembolism 
following placement, or other severe adverse events. 
Conclusion: If brachiocephalic vein occlusion is discovered during 
CVC or CV-P placement, changing the puncture route is not absolutely 
necessary, and it is reasonable to consider placing a catheter using 
the endoprosthesis method.

P-442
Changes in the length of the vena cava and right atrium with 
respiration
T. Hashimoto, K. Myojin, C. Ito, T. Yamashita, J. Koizumi;
Diagnostic Radiology, Tokai University, School of medicine, Isehara 
City, Japan.

Purpose: To prevent PE inferior vena cava filters are widely used 
but not without complications. Filter migration represents one of 
the most serious of these complications. This study evaluates the 
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difference in the length and diameter of the vena cava and right 
atrium during the breathing cycle.
Materials and Methods: MRI examinations were performed in 20 
healthy volunteers (11 male, 9 female/aged 24-55 years, mean 34.7). 
The protocol used M2D balanced-TFE techniques under 10.2 second 
breath holds. The length of innominate vein, SVC, right atrium, and 
suprarenal IVC were measured. The diameter of SVC and suprarenal 
IVC were also measured. 
Results: The length of rt. innominate vein under expiration was 
32.72±7.34 mm, under inspiration 42.99±7.97 mm. The length of SVC 
under expiration was 44.64±9.56 mm, under inspiration 58.50±12.74 
mm. The length of IVC under expiration was 104.57±19.07 mm, 
under inspiration 84.99±14.93 mm. The length of right atrium under 
expiration was 77.81±12.36 mm, under inspiration 98.87±10.01 mm. 
The diameter of SVC under expiration was 18.56±2.87 mm, under 
inspiration 16.40±2.96 mm. The diameter of IVC under expiration 
was 15.86±4.61 mm, under inspiration 14.57±5.29 mm. Using the 
Mann-Whitney U-test, the data showed a statistically significant 
difference in the measured SVC, IVC and right atrium length as 
well as SVC diameter with inspiration and expiration. There was no 
statistically significant difference in the measured diameter of the 
IVC with inspiration and expiration. 
Conclusion: The recorded data shows that the length of the vena 
cava changes during inspiration and expiration. Managing this 
dynamic is an important factor when placing a temporary filter in 
order to prevent filter migration.

P-443
Endovenous laser ablation of the incompetent small 
saphenous vein: 3-year single-center experience
K. Aikimbaev, E. Akgul, E.H. Aksungur;
Radiology Department, Cukurova University, Adana, Turkey.

Purpose: To evaluate the efficacy and safety of endovenous laser 
ablation (EVLA) of the incompetent small saphenous vein (SSV).
Materials and Methods: During a 3-year period, 43 legs (36 
patients) with SSV incompetence documented by duplex Doppler 
ultrasound studies were treated with EVLA using a 940-nm diode 
laser. All patients were symptomatic (C2-C6) regarding to CEAP 
classification. The SSV was accessed under ultrasound guidance 
using micropuncture system and after tumescent anesthesia laser 
ablation was executed. Scheduled follow-up including duplex 
ultrasound and clinical examinations were performed before the 
procedure, one week, and one, three, six and twelve months after 
the procedure (mean follow-up, 9 months). Patients were evaluated 
for lumen recanalization, deep venous thrombosis (DVT), skin burns, 
nerve injury, and dynamics of clinical symptoms according to Venous 
Clinical Severity Score (VCSS), and homemade Patient Complaints 
Score (PCS).
Results: Successful access was performed in 96.6% of patients 
because of dissection in one (3.4%). All treated SSVs were occluded. 
No lumen recanalization was detected. Major complications such as 
DVT, paresthesia or skin burning were not observed at the follow-
up ultrasound and clinical examinations. The symptoms relief was 
confirmed in 92.6% of patients according to reducing of VCSS and 
PCS values.
Conclusion: Our intermediate-term results demonstrate that the 
EVLA is an effective and safe procedure for treating SSV incompetency. 
This technique provides intended clinical outcome presented as 
relief of the dominant symptoms in the majority of patients. 

P-444
Endovenous laser ablation and concomitant foam 
sclerotherapy: experience in 320 patients
S. Yilmaz1, K. Cegen2, A. Alparslan2, S. Durmaz2, T. Sindel2;
1Vein Center, Varis-Son, Antalya, Turkey, 2Radiology, Akdeniz 
University School of Medicine, Antalya, Turkey.

Purpose: To investigate the value of endovenous laser ablation 
and concomitant foam sclerotherapy in patients with venous 
insufficiency.
Materials and Methods: During a 4.5-years period, concomitant 
foam sclerotherapy of the varicose veins was performed in 320 
out of 413 patients who underwent endovenous laser ablation for 
truncal or perforating vein insufficiency. In these 320 patients (540 
legs; bilateral in 220 patients), the incompetent veins were GSV in 315 
legs, SSV in 74 veins, perforating veins in 26 legs and a combination 
of these in 125 legs. In all patients, following the laser ablation of 
the incompetent veins, ultrasound-guided foam sclerotherapy was 
performed for the remaining varicosities using 1–3% polidocanol 
foam. Patients were followed up clinically and with color Doppler 
ultrasound at 1, 6 and 12 months. 
Results: Endovenous laser ablation was technically successful in 
all cases although another venous puncture was necessary in 21 
legs with tortuous GSVs. Concomitant foam sclerotherapy was also 
technically successful in all cases, but 1–3 additional sclerotherapy 
sessions were performed in 171 legs with extensive varicosities. 
Complications included hyperpigmentation (72 legs), skin necrosis 
(5 legs), calf vein thrombosis (3 legs), transient paresthesia (21 
legs) and visual disturbances (3 patients). During the follow-up, no 
recanalization was seen in the laser-ablated truncal and perforating 
veins. 
Conclusion: Endovenous laser ablation and concomitant foam 
sclerotherapy is feasible and effective. The procedures are associated 
with a low complication rate and can be performed in both legs in 
the same session. Concomitant use of laser and foam may potentially 
decrease the recanalization rate of laser-ablated vessels.

P-445
US-guided femoral and sciatic nerve blocks for analgesia 
during endovenous laser ablation
S. Yilmaz1, K. Ceken2, T. Sindel2;
1Vein Center, Varis-Son, Antalya, Turkey, 2Radiology, Akdeniz 
University School of Medicine, Antalya, Turkey.

Purpose: Endovenous laser ablation may be associated with signi-
ficant pain when performed under standard local tumescent 
anesthesia. The purpose of this study was to investigate the value 
of femoral and sciatic nerve blocks for analgesia during endovenous 
ablation in patients with lower extremity venous insufficiency. 
Materials and Methods: During a 7-month period, US-guided 
femoral or sciatic nerve blocks were performed to provide analgesia 
during endovenous laser ablation in 98 legs and 57 patients. The 
femoral block (n=82) was performed at the level of the inguinal 
ligament, and the sciatic block at the posterior mid-thigh (n=25), by 
injecting a diluted lidocaine or bupivacaine solution under ultrasound 
guidance. After the blocks, the endovenous laser ablations for the 
GSV (n=81), SSV (n=21) and perforating veins (n=9) were performed 
in the standard fashion. Following the procedures, a visual analogue 
visual scale (1–10) was used for pain assessment. 
Results: After the blocks, pain scores were 0 in 29 legs, 1 in 21, 2 
in 30 and 3 in 18 legs. Pain scores were lower in the left leg after 
femoral block, and in both legs after sciatic block. Venous spasm 
was observed in only 1 leg during the catheterization. After femoral 
block, mild to moderate motor block occurred in 5 legs (4 left, 1 
right).

3 6



Valencia 2010
EPOS

Cardiovascular and Interventional Radiological Society of Europe

Conclusion: The US-guided femoral and sciatic nerve blocks may 
provide considerable reduction in pain and venous spasm during 
endovenous laser ablation. Sciatic block seems more effective than 
femoral block, and the femoral block seems more effective in the left 
leg compared to the right. 

P-446
Pancreatic venous graft thrombosis after pancreas 
transplantation: treatment with transcatheter endovascular 
techniques
M. Barrufet1, M. Burrel1, R. Gilabert1, M.J. Ricart2, J. Ferrer2, X. 
Montana1, M.I. Real1;
1 Centre de Diagnòstic per la Imatge Clínic (CDIC), Hospital Clínic de 
Barcelona, Barcelona, Spain, 2Anestesia, Hospital Clinic Provincial de 
Barcelona, Barcelona, Spain.

Purpose: To evaluate the efficacy and safety of percutaneous endo-
vascular treatment in the management of pancreatic venous graft 
thrombosis after pancreas transplantation. 
Materials and Methods: From January 2002 to December 2009, 
twenty-two patients with suspected early pancreas venous graft 
thrombosis on Doppler ultrasonography underwent a selective 
pancreas graft arteriography and venography. The interventions 
were performed when partial thrombi filling 2/3 or more of the 
splenic and/or mesenteric graft veins were identified during routine 
Doppler ultrasonography (US). 
Results: Arteriography confirmed a significant vein thrombosis in 
eighteen patients, and in one also disclosed a subtotal thrombosis of 
the splenic artery. Subtotal or total venous thrombosis was diagnosed 
in five patients and partial venous thrombosis in thirteen patients. 
Percutaneous thrombectomy achieved technical success in fifteen 
patients. Thrombolysis failed in the patient with combined arterial 
and venous thrombosis who required transplant pancreatectomy. 
One patient with total vein thrombosis had developed collateral 
vessels and thrombectomy was not performed. The remainder 
underwent pancreatectomy for thrombosis progression and 
peripancreatic haematoma. 
Conclusion: Percutaneous thrombolysis and/or thrombectomy is 
a safe and effective means of treatment for early venous graft 
thrombosis after pancreas transplantation. 

P-447
Feasibility of long term ALN vena cava filter retrieval
L. Bellmann1, O. Pellerin1, J. Goupil1, O. Sanchez2, J. Pineau3, M.R. 
Sapoval1;
1Interventional Radiology, Georges Pompidou European Hospital, 
Paris, France, 2Pneumology, Georges Pompidou European Hospital, 
Paris, France, 3Pharmacy, Georges Pompidou European Hospital, 
Paris, France.

Purpose: To evaluate the feasibility of percutaneous removal of the 
retrievable ALN vena cava filter more than 1 year after implantation. 
Materials and Methods: Between November 2004 and January 2010, 
a retrievable filter (ALN®, France) was implanted in 443 consecutive 
patients. From this group, 15 patients (mean age 55 years ± 21.6 
[26–86 years]) were referred for percutaneous retrieval after more 
than 12 months (average 25. 6 months [14.8–40.8 months], 8 of them 
> 2 years). Filter extraction was attempted with the dedicated kit and 
using the right internal jugular approach or combined technique 
with a femoral approach. All interventions were performed under 
local anesthesia. 
Results: Successful extraction was achieved in all cases. In two 
cases (14%), additional manipulation using a femoral approach was 
needed when the apex of the filter was close to the IVC wall (filter 
tilt). No immediate complications were observed and post extraction 

cavography showed a fully patent IVC, without stenosis, intimal tear 
or dissection. In all cases, macroscopic/microscopic examination 
showed small embolic material inside the filter, with small amount of 
fibrin debris and less than 10% of endothelial cell. 
Conclusion: This experience tends to confirm that this filter allows 
late retrieval. 

P-448
Gunther Tulip retrievable inferior vena caval filters: 
indications, efficacy, retrieval, and complications
J. Das, M.M. Slattery, H.K. Kok, G.S. Goh, S. Looby, M.F. Given, M.J. Lee;
Radiology, Beaumont Hospital, Dublin, Ireland.

Purpose: To evaluate the Gunther Tulip (GT) retrievable inferior vena 
cava (IVC) filter with regard to indications, filtration efficacy, compli-
cations, retrieval window, and use of anticoagulation. 
Materials and Methods: A retrospective study of 213 patients (100 
men, 113 women; mean age 61.8 years) who underwent GT filter 
insertion from 2001 to 2009 inclusive. Indications for placement 
included diagnosis of pulmonary embolism (PE) or deep venous 
thrombosis (DVT) with a contraindication to anticoagulation (n=102), 
PE or DVT while on anticoagulation (n=62), prophylactic filter 
placement for high-risk surgical patients with a history of PE or 
DVT (n=27), and a high risk of PE or DVT (n=22). 118 patients were 
anticoagulated [warfarin (n=91; 42.7%), low-molecular weight 
heparins (23; 10.7%), or antiplatelet agents (n=4; 0.18%)]. 
Results: Filter placement was successful in 213 patients (100%). Filter 
deployment was on a permanent basis in 143 and with an intention 
to retrieve in 70. There were 48 (76%) successful retrievals and 15 
(24%) failed retrievals. 7 patients (10%) felt initially to be suitable for 
filter retrieval were lost to follow-up. The mean time to retrieval was 
44.68 days. Reasons for failed retrieval included filter struts tightly 
adherent to IVC wall (7/15), extreme filter tilt (3/15), and extensive 
filter thrombus (5/15). Complications included pneumothorax (n=4), 
failure of filter expansion (n=1), and breakthrough PE (n=1). One IVC 
thrombotic episode was recorded. 
Conclusion: The GT filter can be used safely and efficaciously as 
either a permanent or retrievable device. Scheduling patients for 
filter retrieval following insertion, or the creation of a database, may 
reduce numbers lost to follow-up and improve retrieval rates. 

P-449
Explantation of totally implantable venous access ports of the 
forearm: reasons for removal and observed complications
J.P. Goltz, A. Scholl, C.O. Ritter, D. Hahn, R. Kickuth;
Radiology, University of Würzburg, Würzburg , Germany.

Purpose: Many studies analyze the outcome of totally implantable 
venous-access ports (TIVAPs), mostly placed pectorally, without 
evaluation of the explantation procedure. This study highlights 
reasons for and complications during explantation of TIVAPs 
implanted in the forearm. 
Materials and Methods: Between 05/2006 and 05/2009, a total 
of 850 TIVAPs were implanted in the forearm at our Institute of 
Radiology. 145/850 of these TIVAPs (80 women, 65 men; mean 
age 52 years) were explanted under local anesthesia either by 
interventionists (n=109) or by surgeons (n=36). Technical success 
was defined as complete removal of the TIVAP. Interventional, 
transfemoral retrieval became necessary in three, and open surgery 
in two patients.
Results: Mean catheter survival was 322 days (range 4-1727 days). 
Reasons for explantation were end of therapy (63.4%), infection 
(29.0%), thrombosis (3.4%), occlusion (1.4%) and catheter-dislocation 
(1.4%). In 21/42 TIVAPs with suspected infection a pathogen was 
identified. The most common causative agents were staphylococcus 
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aureus and candida species. Technical success rate was 97,2% for 
surgical explantation and 98.2% for explantation by interventionists. 
The reason for retrieval-failure by interventionists (2/108) was post-
thrombotic adhesions of the port catheter to the blood vessels’ wall. 
The reason for unsuccessful surgical removal (1/36) was catheter 
rupture during explantation. 
Conclusion: Removal of TIVAPs of the forearm shows high technical 
success rate and low complication rate. End of therapy is the most 
common indication for explantation. There is a very low risk of 
interventional and surgical removal-failure which can be managed 
by adequate interdisciplinary cooperation between interventionists 
and surgeons. 

P-450
Study for inferior vena cava filter retrieval after endovascular 
therapy in deep vein thrombosis
Y.S. Jeon1, J.Y. Kim2, S.G. Cho1, K.C. Hong2;
1Radiology, INHA University Medical School, Incheon, Korea, 
2Vascular Surgery, INHA University Medical School, Incheon, Korea.

Purpose: Inferior vena cava (IVC) filter is commonly placed during 
endovascular therapy of deep vein thrombosis (EndoDVT). If 
thrombus gets stuck inside the filter, the removal of the filter is 
challenging due to remaining thrombus. The purpose of this study is 
to figure out retrieval rate of IVC filter after EndoDVT and associated 
factors.
Materials and Methods: Patients who underwent EndoDVT 
from June 2004 to May 2009 were reviewed retrospectively. Filter 
was placed before EndoDVT. EndoDVT was done by catheter-
directed thrombolysis or pharmacomechanical thrombectomy. 
After EndoDVT, filter retrieval was decided according to results of 
computed tomography (CT) at 2 weeks after filter placement.
Results: 126 patients (male 56) underwent filter placement with 
EndoDVT. Filters used included OptEase in 101 and Gunther-Tulip in 
25. Filters were retrieved in 54 (42.9%), including one patient removed 
at 8 weeks after placement. There was no filter-related complication 
between placement and removal. Filter was not retrieved in 72 
(57.1%) patients. The reasons for not retrieving filters include residual 
thrombosis in filter in 40, high risk for recurrent DVT in 27, massive 
pulmonary embolism in 2, and death in 2. 22 patients were followed-
up from 40 patients with residual thrombosis, among whom 18 
patients showed improved thrombus in filter after 6 months’ CT, 
which can be retrieved if permitted by maker’s commendation.
Conclusion: IVC filters were effective for prevention of pulmonary 
embolism during EndoDVT, but only 42.9% of these were retrieved. 
If retrieval time can be extended, more filters are expected to be 
removed and prevent potential complications of IVC filter.

P-451
Effectiveness of endovenous laser ablation (EVLA) and 
concomitant foam sclerotheraphy in different subgroups of 
patients with superficial venous insufficiency and varicose 
veins
M. Koroglu, H.N. Eriş, M. Kayan, R.A. Aktaş, M. Çetin, A. Yeşildağ;
Radiology, SDÜ Medical Faculty, Isparta, Turkey.

Purpose: Efficiency of endovenous laser ablation and foam sclero-
therapy methods in the treatment of lower extremity superficial 
venous insufficiency and varices was studied prospectively. The 
study objective is to compare the effectiveness of this therapy in two 
different subgroups of the disease. 
Materials and Methods: The institutional review board approved 
the study. Fifty-five patients with symptomatic saphenous vein 
insufficiency were included in the study. Seventy-three EVLA and 
concomitant foam sclerotherapy were performed for 60 lower 

extremities. To determine the severity of the venous disease, 
Venous clinical severity score (VCSS) and visual analogue scale (VAS) 
were administered before the procedures. Patients were followed 
clinically and with Doppler ultrasonography for 6 months after the 
procedures. VCSS and VAS scores are repeated at the 6th month of 
the follow-up.
Results: At the 6th month of the follow-up for the saphenous veins, 
the total occlusion rate was 98.64% (72/73) and recanalization rate 
was 1.36%. For the perforating veins, total occlusion rate was 75% 
(18/24) and recanalization rate was 25%. No major complications 
were detected. VCSS and VAS scores before and 6 months after the 
procedure were compared and significant decrease was observed. 
The patients who have isolated saphenous vein insufficiency (36/60) 
and those who have saphenous and perforating vein reflux (24/60) 
were compared. VAS scores were more prominently decreased after 
the treatment in the isolated saphenous vein insufficiency group. 
This decrease was significant. VCSS were also decreased more 
prominently in this group when compared to the other group
Conclusion: EVLA and concomitant foam sclerotherapy is an 
effective, safe, minimally invasive treatment option with good 
cosmetic and clinical results in both groups. However, the clinical 
results and the satisfaction of the patients who have isolated truncal 
vein insufficiency are more prominent than that of the patients 
having both truncal and perforating vein insufficiency.

P-452
Retrievability of IVC filters
J. Hauptfleisch1, M. Hawkins1, M. Bratby2, S. Anthony2, R. Uberoi1;
1Radiology, John Radcliffe Hospital, Oxford, United Kingdom, 
2Interventional Radiology, John Radcliffe Hospital, Oxford, United 
Kingdom.

Purpose: Inferior vena cava filters (IVCF) are an important secondary 
prophylaxis modality in patients at high risk for pulmonary emboli. 
Timely IVCF retrieval has been shown to decrease associated risks, 
emphasising the importance of successful retrieval. This study 
identifies differences in filter insertion and position in relation to 
retrievability. 
Materials and Methods: A retrospective analysis of all 112 patients 
received retrievable IVCF over a 3-year period in a single institution. 
All cases were assessed in terms of indication, insertion site, indwell 
time, filter tilt, leg protrusion and retrievability. 
Results: Insertion through a femoral approach showed a greater 
degree of implant tilt compared to the jugular vein approach. The 
mean indwell time was 7 (4-163) days; the mean indwell time in 
cases of failed retrieval was 63 days. Filter retrieval was attempted 
in 59 cases, with success achieved in all except eight cases (14 %). 
In seven of the eight failed cases, insertion was through a femoral 
approach. Five of the filters were irretrievable due to filter angulation 
(>10 degrees), in all these five cases, IVCF were deployed through 
the femoral approach. One case of failed retrieval was due to strut 
penetration and two due to thrombosis. 
Conclusion: Our study showed that filter irretrievability is related to 
IVCF tilt within the vessel. Both increased filter tilt and irretrievability 
are more prevalent in the group in which the filter was deployed 
through a femoral vein approach. This suggests a greater risk 
of irretrievability of filters deployed through the femoral vein 
approach. 
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P-453
Mean and long-term retrievability of the ALN filter
F.G. Barral, J. Schmit, P. Mismetti;
Radiology, CHU de Saint Etienne, Saint Etienne, France.

Purpose: Despite the constant increase of IVC filter placements, the 
low number of prospective and randomized studies leaves many 
questions open on the choice of the proper indications. Most of 
the recognized indications concern short periods of implantation 
(3 months). It appears important, in order to prove the relevance of 
temporary filtration, to show the ease of retrieval of these optional 
filters after long periods of implantation. The purpose is to assess 
the mean and long-term retrievability of an optional vena cava filter 
without time-limited implantation period. 
Materials and Methods: This is a retrospective study of about 
540 consecutive patients who received 545 ALN filters between 
December 1999 and December 2009, according to international 
consensuses. For 132 of them, a decision of retrieval was taken, after 
periods of implantation from 3 to 25 months. 
Results: 131 filters were removed without clinical complication or  
caval tear on caval post retrieval cavogram. We had one failed retriev- 
al due to a wrong insertion (the head of the filter had been inserted 
in an afferent vein). Four procedures required an additional maneu-
ver in order to facilitate the catching of the filter without caval dam-
ages. 
Conclusion: The ALN filter can be removed up to 25 months of 
implantation at least, without major difficulties. In our opinion, such 
a safety and ease of retrieval procedures after quite long periods 
of implantation could be explained by the design of the filter. This 
study could allow us to confirm the right indication of the caval 
filtration for some patients requiring longer periods of protection.

P-454
Endovenous laser ablation of varicose veins in an office-based 
facility: a three-year review
K.D. McBride;
Scottish Vein Centre, Edinburgh, United Kingdom.

Purpose: Radiologists are increasingly performing endovenous laser 
ablation (EVLA ) for varicose veins. This is a review of experience 
using ultrasound guidance in an office environment.
Materials and Methods: From 2007, 116 patients (91 female (78%), 
mean age 51 years) underwent EVLA for primary (83, 72%) and 
recurrent (33, 28%) incompetence. 159 limbs were treated, 73 
(63%) unilateral and 43 (37%) bilateral, with 170 segments ablated; 
great saphenous vein 124 (73%); short saphenous vein 33 (19%); 
antero-lateral thigh vein 13 (8%). Mean vein diameter was 10.3 mm 
(range 6-22 mm) and vein length 31 cm (range 8-70 cm). The laser 
wavelength was 810 nm and mean fluence applied was 85 J/cm 
(range 53-123). Adjunctive foam sclerotherapy was done on 122 
(77%) limbs: 23 on recurrent neo-vascularization, 26 others at the 
same session and 73 later. 
Results: Mean follow-up was 6.4 (1-25) months, on 150 limbs. All 
vein segments remained closed at ultrasound. The venous clinical 
severity score (VCSS) decreased from 4.7 (range 2-16) to 0.18 (range 
0-2). No major complications occurred; minor ones included four 
phlebitis (2.6%), three “trapped” blood needing release (2%), three 
skin pigmentation (2%) and one vaso-vagal event. 
Conclusion: EVLA is consistently and safely performed under local 
anaesthetic in a controlled office environment by radiologists 
requiring only ultrasound guidance.

P-455
Symptomatic improvement after endovenous laser ablation of 
the saphenous vein insufficiency: experience of a single center 
in 485 patients
L. Oguzkurt1, U. Ozkan1, O. Demirtürk2, S. Gür1, F. Tercan3;
1Radiology, Baskent University, Adana Teaching and Medical 
Research Center, Adana, Turkey, 2Thoracic and Cardiovascular 
Surgery, Baskent University, Adana Teaching and Medical Research 
Center, Adana, Turkey,3Radiology, BSK Metropol Hospital, Adana, 
Turkey.

Purpose: To report the treatment outcome of endovenous laser 
ablation and its effectiveness to relieve patients’ complaints.
Materials and Methods: Four hundred and eighty-five consecutive 
patients (306 women, 63%; mean age, 44 years) with CEAP categories 
2-6 underwent endovenous laser ablation for 964 saphenous vein 
insufficiency in a three-year period. Perforating vein insufficiency 
and remaining varicosities were treated with laser ablation or 
sclerotherapy if deemed necessary. Treatment efficacy was assessed 
with color Doppler ultrasonography and clinical visits up to 1 year. 
Patients were questioned for each symptom relief at the end of each 
follow-up. 
Results: Technical success was achieved in all patients. Recurrences 
were seen in 14 patients and were treated with repeat laser ablation or 
sclerotherapy. Ninety-five percent of the patients were symptomatic. 
The most common symptom of restless leg was pain (89%) followed 
by tiredness, heaviness, cramping, burning, itching and numbness. 
After laser ablation, cramping responded best to the therapy while 
pain responded least. More than one treatment was required in half 
of the patients. 
Conclusion: Endovenous laser ablation is a very effective treatment 
for saphenous vein insufficiency. All symptomatic patients had 
improvement or resolution of symptoms. Patients have constellation 
of symptoms which respond differently to the same standard 
therapy. 

P-456
Venous recanalization in children
K.M. Baskin;
Interventional Radiology, Children’s Hospital of Pittsburgh, 
Pittsburgh, PA, United States of America.

Purpose: Children at high risk for venous occlusions are often also 
those who have a lifetime need for venous access. Irretrievable loss 
of access may be a pre-terminal event. We describe our experience 
of regaining and maintaining central venous access in children with 
severe venous stenoses and occlusions at a major metropolitan 
children’s hospital.
Materials and Methods: From November 2007 to September 
2009, 28 children (aged 1-21 years) were identified by retrospective 
review of the IR database, electronic medical records, and PACS 
archives with severe stenosis or venous occlusion. Diagnosis was by 
venography in all cases. Recanalization was attempted in 38 stenotic 
or occluded venous segments. Affected children had a history of liver 
or small bowel transplant (n=10), TPN dependence (n=6), intestinal 
dysfunction (n=3), renal failure (n=4), chronic pulmonary disease 
(n=4), and complex congenital heart disease (n=1). Interventional 
techniques included blunt or sharp recanalization, venoplasty, and 
catheter snaring.
Results: In 21/28 (75%) patients, 27 venous segments were success-
fully recanalized using blunt (n=12) or sharp (n=15) technique. A 
CVAD was inserted without further intervention in 9/21 (43%) cases. 
In 12/21 (57%) children, venoplasty was performed in 1-4 venous 
segments per patient using 15 atmosphere non-compliant balloons 
4-9 mm in diameter. In these cases, a CVAD was then inserted. No 
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permanent venous stents were placed during these procedures in 
order to maintain patency. In 7/28 (25%) patients, recanalization was 
not achieved, and a secondary vessel was used for CVAD insertion. 
Self-limited extravasations were noted during two of the latter 
procedures. There were no major complications.
Conclusion: It is possible to safely and effectively re-establish 
central venous access in children with severe stenoses and 
occlusions without permanent stent insertion. Further work is 
needed to characterize long-term patency and to develop strategies 
for prospective maintenance of venous health in high-risk pediatric 
patients.

P-457
Endovenous laser with adjuvant foam sclerotherapy for 
symptomatic varicose veins at 2 years follow up: initial Indian 
experience
A.D. Rewatkar, R.G. Mundhada;
Pulse Clinic, Orange City Hospital and Research Institute, Nagpur, 
India.

Withdrawn

P-458
Percutaneous transluminal venoplasty after venous pressure 
measurement in patients with hepatic venous outflow 
obstruction after living donor liver transplantation
O. Ikeda1, Y. Tamura1, Y. Nakasone1, Y. Yamashita1, K. Asonuma2, Y. 
Inomata2;
1Diagnostic Radiology, Kumamoto University Graduate School 
of Medical and Pharmaceutical Sciences, Kumamoto, Japan, 
2Transplantation & Pediatric Surgery, Kumamoto University 
Graduate School of Medical and Pharmaceutical Sciences, 
Kumamoto, Japan.

Learning Objectives: We describe the outcome of percutaneous 
transluminal venoplasty (PTV) after venous pressure measurement 
in patients with hepatic venous outflow obstruction after living 
donor liver transplantation (LDLT). 
Background: Hepatic venous outflow obstruction is a relatively 
uncommon but important complication after liver transplantation. 
When it occurs, hepatic congestion can lead to massive ascites and 
hepatic dysfunction. The reported incidence of hepatic venous 
outflow obstruction after LDLT is about 2–4% and its management 
has become an important issue. 
Clinical Findings/Procedure Details: We studied 24 consecutive 
patients suspected of having hepatic venous outflow obstruction 
after LDLT. Pressure gradients were measured proximal and distal to 
the lesion, gradient values greater than 3 mmHg were considered 
hemodynamically significant. Eleven female patients manifested a 
pressure gradient exceeding 3 mmHg across the anastomotic site; 
they underwent subsequent percutaneous transluminal venoplasty 
(PVT). The initial balloon venoplasty procedure was technically 
successful in 10 of the 11 patients (91%), and the pressure gradient 
was reduced from 5.8 to 1.1 mmHg (p<0.01). Clinical improvement 
was observed in 9 of these 10 patients; one patient failed to improve 
and underwent re-transplantation. Recurrent obstruction occurred 
in 4 patients; they underwent PTV with (n=2) or without (n=2) stent 
placement. There were no major procedural complications.
Conclusion: PTV following venous pressure measurement is an 
effective and safe treatment for venous outflow obstruction in 
patients subjected to LDLT. In patients with recurrent obstruction, 
venoplasty can be repeated.

P-459
Paget-Schroetter syndrome: the Exeter approach
S. Bays1, H. White2, J. Thompson2, D. Kinsella2, A.F. Watkinson2;
1Radiology Department, Peninsula Radiology Academy, Plymouth, 
United Kingdom, 2X-ray Department, Royal Devon and Exeter 
Hospital, Exeter, United Kingdom.

Learning Objectives: The treatment of Paget-Schroetter (PS) syn-
drome should be multidisciplinary and early to prevent significant 
disability. We advocate immediate catheter based thrombolysis, 
thoracic outlet decompression, with subsequent anticoagulation 
for 6 weeks. Venography can then be performed with venoplasty 
depending on patient symptoms and venous/collateral appearance. 
Background: PS syndrome is primary venous thrombosis of the 
axillary and/or subclavian vein, commonly affecting the dominant 
arm of healthy young men. It is due to excessive compressive force 
on the affected segment of vein. Onset may be insidious; however, 
most cases present over a 24-hour period. The pathophysiology is 
often multifactorial, involving damage to the vessel wall and venous 
stasis. If untreated, significant morbidity can develop. We present 
our 10-year experience in over 100 patients. 
Clinical Findings/Procedure Details: All patients presenting with 
suspected PS syndrome undergo venography. If this confirms throm-
bus, a 4Fr catheter is positioned at the limit of the thrombus with 
thrombolysis instigated using alteplase at a rate of 0.5/1 mg per hour. 
Venography is repeated at 24 hourly intervals until thrombus resolu-
tion is seen. At this point, patients undergo surgical decompression 
with resection of the 1st rib, and are then warfarinised. 6 weeks later 
a check venogram is performed and if appropriate venoplasty of the 
affected segment is performed. In our experience, this has led to res-
toration of venous flow with no significant bleeding complications, 
with all patients able to return to normal premorbid activities. 
Conclusion: PS syndrome can be successfully treated in this fashion 
and has been shown to successfully restore venous patency without 
significant morbidity.

P-460
Persistent left superior vena cava: what every interventionalist 
should know
A. Khankan1, S. Loutfi2, T. Al-Hazmi3, M.F. Mohammed1, W. Al-Bassam1,  
M. Almoaiqel1;
1Medical Imaging, National Guard Hospital, Riyadh, Saudi Arabia, 
2Medical Imaging, King Abdulaziz Medical City, Riyadh, Saudi 
Arabia, 3Medical Imaging, National Guard Hospital, Jeddah, Saudi 
Arabia.

Learning Objectives: 1. To review the embryological development 
of persistent left superior vena cava (PLSVC) and reported associated 
anomalies. 2. To illustrate the MDCT and angiographic findings of 
PLSVC and its subtypes. 3. To review and explain the diagnostic 
approach and practical implications of a PLSVC for percutaneous 
interventional procedures related to cardiology, nephrology, and 
radiology. 
Background: PLSVC is the most common congenital anomaly 
of the thoracic venous system. It results from the failure of the 
left anterior cardinal vein to degenerate during embryological 
development. Several subtypes of PLSVC have been distinguished. It 
may associate with congenital cardiovascular diseases. PLSVC as an 
isolated anomaly is typically asymptomatic. Its diagnosis is made as 
an incidental finding during cardiothoracic imaging or surgery, and 
interventional procedures. It can seriously affect the placement of 
pacemakers, Swan-Ganz catheters and central venous access devices 
when left central venous approach is used. 
Clinical Findings/Procedure Details: Thoracic MDCT can demon-
strate the anatomical details of PLSVC and associated anomalies. 
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Angiography can confirm the diagnosis. Different clinical scenarios 
will be illustrated with emphasis on imaging presentations and 
related interventional procedures. 
Conclusion: Every interventionalist should be aware of the existence 
of PLSVC as it can create technical difficulties during percutaneous 
interventional procedures and cause serious complications. 

P-461
Endovascular treatment of superior vena cava syndrome
T. Bilhim, M. Duarte, H.A.M. Rio Tinto, J.M. Pisco;
Interventional Radiology, Saint Louis Hospital, Lisbon, Portugal.

Learning Objectives: To review the main causes of superior vena 
cava syndrome (SVCS), the state-of-the-art endovascular treatment 
technique and the clinical outcomes. 
Background: SVCS is caused by malignancies in the majority of 
cases. Primary radiation therapy and chemotherapy result in clinical 
improvement of short duration, with high rate of recurrences. 
Patients usually have refractory disease with severe symptomatology. 
Long term follow-up generally does not apply and the main goal of 
treatment is to make the patients asymptomatic or less symptomatic 
up to death. 
Clinical Findings/Procedure Details: A pictorial review of over 150 
treated patients. Cognitive dysfunction, dyspnoea, cough, cervical 
pain with venous dilatation and collateral pathways, facial and cervical 
oedema are some of the main clinical findings. Lung malignancies 
(80%), lymphoma (3–8%) and metastatic disease are some of the 
main causes. Many of the patients have previous unsuccessful 
radiation therapy and chemotherapy. CT and Flebography findings 
differentiate grades I to IV of the Stanford classification (partial to 
complete obstruction). In our experience, self-expandable stents 
outperform balloon-expandable stents and thrombolysis may be 
used before or after stent placement in cases of severe obstruction 
or stent thrombosis. Primary technical success is usually very high 
and can be even greater after fibrinolysis. Relief of symptoms after 
stenting is usually complete or partial and recurrences may be 
treated with a second intervention in selected cases. 
Conclusion: Treatment of SVCS with stent placement is a noninvasive 
procedure, effective and safe. Stenting does not interfere with other 
treatments and should be the first option to treat SVCS. 

P-462
Improving success rates in adrenal vein blood sampling (AVS): 
a new protocol including rapid online cortisol assay and MDCT 
mapping of venous anatomy
C. Degenhart1, M. Betz2, M. Reincke2, M. Bidlingmaier2, M. Treitl1, U. 
Linsenmaier1;
1Institut für Klinische Radiologie, Ludwig-Maximilians- Universität, 
Munich, Germany, 2Medizinische Klinik, Ludwig-Maximilians-
Universität, Munich, Germany.

Learning Objectives: Adrenal vein blood sampling (AVS) following 
a newly designed standardized operating procedure (SOP) allows 
for a high rate of successful sampling. Preprocedural MDCT mapping 
of adrenal vein anatomy and rapid online cortisol assay (ROCA) are 
essential new features. In addition, anatomy of the adrenal veins is 
extensively discussed, including variations and possible pitfalls of 
the procedure. 
Background: In primary hyperaldosteronism, adrenal vein sampling 
(AVS) is the gold standard in the differentiation of bilateral vs. unilateral 
disease; the latter can possibly be cured by adrenalectomy. Common 
problems with CT and MRI imaging include the detection of unclear 
masses, endocrinologically inactive adenomas, whilst findings in 
small adenomas are often unspecific and differentiation of bilateral 
hyperplasia is not possible. Therefore, AVS is an important procedure 

to localize the source of aldosterone secretion if adrenalectomy is 
intended. AVS is considered to be technically difficult and success 
rates are reported to be only 55–80%. 
Clinical Findings/Procedure Details: To allow for straight forward 
catheterization of adrenal veins and to recognize adrenal vein 
anomalies, MDCT-mapping is used prior to AVS. The CT-examination 
is performed according to a standard protocol: 64-row MDCT, dose 
modulation, axial 2 mm images, sagittal and coronal MPRs 2 mm, 
CM enhanced (300 mg/ml iodine, 2 ml/kg bodyweight). During 
catheterization ROCA allows cortisol measurements in peripheral 
and adrenal vein blood samples; a gradient of > 2.0 indicates correct 
catheter positioning. 
Conclusion: The newly developed SOP including ROCA and MDCT 
mapping of adrenal veins allows for a significant increase in the 
technical success rates of AVS. 

P-463
A pictorial review of venous compression syndromes as 
depicted with contrast enhanced MRA/V and multidetector CT
L. Millar1, R. Bhat2, G. Roditi1, S. Chandramohan3;
1Radiology, Glasgow Royal Infirmary, Glasgow, United Kingdom, 
2Radiology, Ninewells Hospital,Dundee, Dundee, United Kingdom, 
3Radiology, Gartnavel General Hospital, Glasgow, United Kingdom.

Learning Objectives: A pictorial review with the aim of improving 
understanding of venous compression syndromes and their imaging 
appearances.
Background: Venous compression syndromes have long been 
described in the medical literature. Examples include May-Thurner  
syndrome1 (caused by compression of the left iliac vein by the 
right common iliac artery against the lower spine) and Nutcracker 
syndrome2 (compression of the left renal vein between the 
abdominal aorta and superior mesenteric artery) both of which 
are often under diagnosed2. Diagnosis of suspected cases 
of venous compression syndrome is often limited by a lack of 
awareness of the syndromes themselves as well as a failure to 
recognise the radiological appearances. Imaging with multide-
tector CTA and MRA/V provides excellent anatomical definition 
to aid diagnosis and guide further more invasive investigation. 
References: 1. Taheri S, et al Br J Surg 1992;40:9-15., 2. Hohenfellner M, 
et al. J Urol 1991;146:685-8. 
Clinical Findings/Procedure Details: We present two cases (41- 
year male and 45-year female) of iliac vein compression (May-Thurner 
syndrome), a case (14-year female) of left renal vein compression 
(Nutcracker syndrome), a case (60 year male) of common femoral 
vein thrombosis secondary to extrinsic compression by a common 
femoral artery aneurysm and finally two cases (30- and 45-year-old 
males) of venous thoracic outlet obstruction (subclavian compres-
sion). Case histories are accompanied by selected ultrasound, CT 
and MR images. We discuss the treatment outcomes and review the 
current literature of venous compression syndromes. 
Conclusion: These selected cases illustrate the spectrum of venous 
compression syndromes and their radiological investigation. 

P-464
Caval filter placement in the prevention of pulmonary 
embolism: pitfalls, tricks and drawbacks of the procedure
A.F. Le Blanche1, J.-N. Vallee2;
1Radiologie B, Hôpital Nord - CHU de Picardie, Amiens, France, 
2Radiologie A, Hôpital Nord - CHU de Picardie, Amiens, France.

Learning Objectives: 1. To discuss the clinician’s request according 
to CIRSE guidelines. 2. To choose a filter type according to the life 
expectancy. 3. Why jugular or brachial rather than femoral route 
should be used. 4. Ultrasound guidance secures the vein puncture. 

311



C  RSE

CIRSE
Annual Meeting and Postgraduate Course

5. How 3D rotational angiography just after filter placement allows 
retrieval procedure shortening. 6. How a registry and rigorous 
follow-up of the patients improve the global filter retrieval rate.
Background: Pulmonary embolism recurrence rate is less than 7% 
after caval filter placement versus up to 40% without treatment. 
Nevertheless, this effective technique may be jeopardized by vein 
access thrombosis, filter cone expansion default, perforation of the 
sheath, excessive filter tilting, embedding of the filter head inside the 
vena cava wall, unsuccessful catching of the filter head. Despite high 
technical retrieval rate close to 85%, the clinical final filter retrieval 
rate neighbours 35%, because of a large number of patients lost to 
follow-up. 
Clinical Findings/Procedure Details: CIRSE guidelines should be 
considered before filter insertion, and venous access guided by 
ultrasound. If the patient’s life expectancy is above six months, an 
optional filter may be inserted. Determination of the tilt angulation 
using 3D-angiography just after placement elaborates the optimal 
position of the C-arm of the angiography table for retrieval. A 
patients’ registry increases the global clinical filter retrieval rate.
Conclusion: The available caval filter types and 3D imaging 
techniques represent an effective response to the clinical need 
for pulmonary embolism with contraindication to or failure of 
anticoagulant therapy, provided the patients may be recalled for 
retrieval.

P-465
Percutaneous embolectomy with Fogarty Thru-Lumen catheter 
for graft thrombosis after pancreas transplantation: report of 
a case
K. Izaki1, M. Yamaguchi2, K. Uotani1, T. Okada1, K. Sugimoto2, K. 
Sugimura1;
1Radiology, Kobe University Hospital, Kobe, Japan, 2Endovascular 
Therapy, Kobe University, Kobe, Japan.

Venous thrombosis of the pancreas graft is the main cause of early 
graft failure. Here, we present a case of thrombosed pancreas graft 
treated by percutaneous embolectomy with Fogarty Thru-Lumen 
catheter on a 57-year-old woman with diabetes mellitus. 

P-466
Endovenous sclerotherapy followed by endovenous laser 
ablation with a 980-nm laser for incompetent vein of Giacomini
S.W. Park1, S.A. Lee2, J.J. Hwang2;
1Dept of Radiology, Konkuk University Medical Center, Seoul, Korea, 
2Thoracic and Cardiovascular Surgery, Konkuk University Hospital, 
Seoul, Korea.

A 33-year-old man had varicose veins in the right lower extremity. 
Doppler ultrasound diagnosed the reflux into the vein of Giacomini 
(VG) with varicose tributaries. Endovenous sclerotherapy using 
a microcatheter followed by endovenous laser ablation were 
performed. 

P-467
IVUS guided transvenous liver biopsy from femoral approach 
in a transplant patient
C. Kaufman1, J.A. Kaufman2, K. Kolbeck2, R. Barton2, F.S. Keller2;
1Department of Radiology, Boston University School of Medicine, 
Boston, MA, United States of America, 2Dotter Interventional 
Institute, Vascular and Interventional Radiology, Oregon Health 
Sciences University, Portland, OR, United States of America.

A liver transplant patient with side-to-side donor to recipient IVC 
anastomosis failed trans-jugular liver biopsy due to inability to 
access hepatic veins from a jugular approach. Trans-femoral biopsy 
was successful using IVUS guidance to visualize the anastomosis and 
liver. 

P-468
Successful endovascular treatment of duodenocaval fistula 
with inferior vena cava endograft
E. Rouwet1, S. ten Raa1, B. Wijnhoven1, B. van der Hoven2, H. 
Verhagen1;
1Surgery, Erasmus Medical Center Rotterdam, Rotterdam, 
Netherlands, 2Intensive Care, Erasmus Medical Center Rotterdam, 
Rotterdam, Netherlands.

Duodenocaval fistula is a life-threatening complication of duodenal 
ulceration. Mortality of open surgical repair is over 40%. This is 
the first report of endograft implantation in the inferior vena 
cava for rapid, successful management of massive hemorrhage in 
duodenocaval fistula. 

P-469
Use of rigid endobronchial forceps in retrieval of distorted and 
incorporated G2X IVC filter
T. Doshi, T.G. Van Ha;
Radiology, University of Chicago, Chicago, IL, United States of America.

We present a case report of a G2X IVC filter that was previously 
manipulated for retrieval and which ended up becoming distorted 
and mangled. The patient presented for secondary retrieval. Using 
rigid endobronchial forceps and subsequent snaring, the filter was 
successfully removed. 

P-470
Two cases of rupture of the superior vena cava during balloon 
angioplasty successfully treated with placement of a covered 
stent
J.J. Gemmete, R. Jean-Baptiste, D.M. Williams;
Radiology, University of Michigan, Ann Arbor, MI, United States of 
America.

Rupture of the superior vena cava during balloon angioplasty is 
often catastrophic. We describe two cases in which a covered stent 
was utilized to seal the area of rupture after balloon angioplasty and 
prevent the death of the patient. 
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P-471
A bridge over troubled waters, a case of rescue of an IVC stent 
migration to the right atrium
N. Das, V. Shrivastava, D.R. Warakaulle, W.C. Liong;
Interventional Radiology, John Radcliffe Hospital, Oxford, United 
Kingdom.

A migrated IVC wallstent (into the right atrium) was rescued by 
bridging into the SVC. Since 1990, 666 IVC stents in 513 patients led 
to 24 migrations. We report the second time this technique has been 
used for IVC stents. 

P-472
Removal of right atrial catheter fragment using a tip deflecting 
wire
P.J. Nye;
Interventional Radiology, Advanced Radiology Services, Ada, MI, 
United States of America.

A right atrial catheter fragment was discovered during placement 
of a venous port and removed with a tip deflecting wire after failed 
attempts at removal with a loop snare. 

P-473
New technique for endovascular foreign bodies’ retrieval
B. Pellicer1, A. Ruiz1, E. Romá2, E. Lonjedo1, J.J. Martinez2, A. Magan1;
1Interventional Radiology, Hospital Doctor Peset, Valencia, Spain, 
2Radiology, Hospital Doctor Peset, Valencia, Spain, .

We report a new technique using the classical snare combined with 
a guidewire for endovascular foreign bodies’ retrieval employed in 
two cases with calcified and stuck catheter ending, where previous 
techniques failed. 

P-474
Inferior vena cava stenting: a case report
R. Marcello;
Radiological Sciences, AC.O. San Filippo Neri, Rome, Italy.

A 76-year-old woman with pancreas malignancy and nodes involve-
ment complained of massive edema and venous engorgement of 
pelvis and lower limbs due to inferior vena cava severe narrowing. A 
self-expandable stent was delivered and she recovered from symp-
toms and pain. 

P-475
Endovascular treatment of “nutcracker” syndrome
R.B. Soares, A.A. Pereira, A.H. Pereira, G.G. de Souza, M.A. Grüdtner, 
M.F. Rossi;
Vascular Surgery, Hospital de Clínicas de Porto Alegre, Porto Alegre, 
Brazil.

A young male with a history of 3 years of hematuria. Angio CT re-
vealed mesoaortic compression of the left renal vein. Endovascular 
treatment was performed with stent implantation in the left renal 
vein. Patient evolved with prompt improvement of hemauria after 
procedure. 
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