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Special Session
Venous Forum I: Varicose veins

101.1
Patient selection, clinical and imaging assessment
J.A. Kaufman
Dotter Interventional Institute, Oregon Health & Science University 
Hospital, Portland, OR, United States of America

Learning Objectives
1.  To learn about clinical presentation of varicose veins
2. To learn what to assess with ultrasound (superficial and deep 

system)
3. To learn which patients should rather not be treated with 

endovascular techniques

No abstract available.

101.2
Thermal ablation
L. Oguzkurt
Interventional Radiology, Medical Park Hospitals, Istanbul, Turkey

Learning Objectives
1.  To learn about the different thermal options (laser, RFA)
2. To learn how to best use tumescent anesthesia
3. To learn about follow-up care
Symptomatic lower extremity varicose veins represent one of the 
most common vascular conditions in the adult population. The pre-
dominant causative factor of this condition is reflux of either the 
great saphenous vein (GSV) or the small saphenous vein. The tra-
ditional treatment was with surgical saphenofemoral ligation and 
stripping of the incompetent saphenous vein. In recent years, there 
have been significant advances in saphenous vein ablation using 
percutaneous thermal and nonthermal ablation techniques.
Endovenous thermal ablation methods such as laser, radiofrequency, 
or steam ablation are minimally invasive procedures that safely and 
effectively treat reflux involving the great and small saphenous 
veins. These methods has been developed to reduce complications 
associated with conventional surgery and to improve quality of life. 
All these methods use target temperature for successful ablation. 
Temperature increase during laser ablation is fast with a high-peak 
temperature for a short time, whereas steam ablation and radiofre-
quency ablation have longer plateau phases and lower maximum 
temperatures. All these ablation methods proved to be effective in 
treating incompetency of the saphenous vein.
Endovenous thermal ablation methods offer comparable venous occlu-
sion rates after treatment of primary GSV varices; with none of the 
modalities proving superior. Tumescent anesthesia with or without 
anesthetic solution is always applied before any thermal ablation; it is a 
very important step to protect the tissues surrounding the ablated vein, 
and to reduce pain during and after the ablation procedure. Successful 
occlusion rates ranging from 88% to 100% have been reported for all 
three ablation modalities. CEAP clinical class, clinical severity scores, and 
overall quality of life score improve in all patients compared with base-
line. Thermal ablation methods have similar complications of pain, bruis-
ing, tenderness, and phlebitis over the treated vein. Neural damage to 
the saphenous nerve is rare but possible when one ablates GSV distally. 
Deep vein thrombosis and pulmonary embolism are extremely rare.
Currently available clinical trial evidence suggests thermal ablation 
methods are at least as effective as surgery in the treatment of vari-
cose veins secondary to saphenous vein insufficiency.
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101.3
Non-thermal ablation
M. Åkesson
Department of Clinical Sciences, Lund University, MedVASC AB, 
Malmo, Sweden

Learning Objectives
1.  To learn about the different techniques
2. To learn about the possible advantages
3. To learn about follow-up care
Introduction
Venous disorders of the legs occur frequently, and range in sever-
ity from minor asymptomatic incompetence of venous valves to 
chronic leg ulceration. We know that venous disease is common in 
the general population, with approximately one third of the popula-
tion showing some degree of trunk varicose veins.
Varicose veins are a common manifestation of venous incompe-
tence in the lower limb, and appear as dilated, elongated, or tortu-
ous superficial veins. Incompetence of the superficial and/or perfo-
rating veins lead to raised venous pressure in the lower leg, which 
can result in skin changes such as hyper-pigmentation and indura-
tions with eventual ulceration.
Venous disease of the legs causes considerable morbidity and is 
also costly, with approximately 2% of national healthcare resources 
being spent on treatment.
The goal of varicose vein surgery is to remove reflux and visible vari-
cose veins with the aim to achieve the most favorable hemodynamic 
and cosmetic results. Different techniques have been used, but the 
most common have been and still are the classic saphenectomy 
with high ligation at the sapheno-femoral junction (SFJ). This could 
be accompanied with local phlebectomy and ligations of insufficient 
perforants. Examples of other more exotic techniques are A.S.V.A.L. 
(Ablation Sélective des Varices sous Anésthesie Locale) and CHIVA 
(The Hemodynamic Cure of the Venous Insufficiency in Ambulatory).
The last decade management of superficial venous incompetence 
has changed dramatically from classic surgery to more minimal inva-
sive techniques.
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The patients have gain enormously from this change in techniques, 
especially with respect to post-operative care and post-operative 
pain. The healthcare systems have found techniques that are much 
less resource demanding, making it easier to treat the large number 
of patients suffering from superficial venous incompetence. New 
national guidelines have developed, like the NICE guidelines for var-
icose veins in the legs in the UK, recommending endovenous tech-
niques as first line of choice for varicose veins treatment.
The development and acceptance of the thermal techniques have 
been very fast over the last decade. Radiofrequency ablation (RFA) 
and endovenous laser ablation (EVLA) have taken the lead and 
developed from being strictly aimed for treatment of GSV and SSV 
to be used in insufficient perforants and smaller branches. New on 
the market is endovenous steam ablation (EVSA).
The development of the endothermal techniques have been success-
ful, but they all require some type of anaesthesia, general or more com-
mon local anaesthesia with the use of tumescent. This is normally well 
tolerated by most patients, but not so few find the distribution of the 
tumescent quite painful. Due to this alternative methods to endother-
mal techniques have developed. These techniques can normally be car-
ried out as an office based procedure without any form of anesthesia.
The non-endothermal techniques use either some chemical reac-
tion for ablation like ultrasound-guided foam sclerotherapy (UGFS) 
or combining this using a mechanical devise to obtain damage to 
the endothelium (MOCA). The latest contribution to non-endother-
mal techniques is a chemical adhesive method using catheter deliv-
ered glue (cyanoacrylate) to gain truncal occlusion.
Ultrasound-guided foam sclerotherapy
Sclerotherapy have been used for treatment of varicose veins since 
the 1960s. The technique had high recurrence rates > 70% as a single 
technique but could be used together with different surgical treat-
ments. The first to describe the technique to mix a sclerosant with air 
or CO2 to produce foam was originally Cabrera, mixing Polidocanol 
and CO2, and Tessari, mixing STS (sodium tetradecyl sulphate) and 
air. Using ultrasound as guidance, one injects small volumes directly 
into superficial varicose veins with the patient in a supine position 
and the leg to be treated elevated to 45°. The technique can also be 
used for both primary and recurrent venous incompetence for abla-
tion of the great or small saphenous vein or their main branches. The 
largest meta-analysis comparing surgery with EVLA, RFA, and UGFS 
examined 64 eligible studies, which included over 1200 limbs, using 
Doppler ultrasound findings as outcomes. Average follow-up was 32 
months, and estimated pooled success rates at 3 years were high-
est for EVLA, with 94% closure, followed by RFA (84%), surgery (78%), 
and UGFS (77%). Adverse events and complications include thrombo-
phlebitis and skin-staining, which could be expected in 15% of cases; 
but transient visual symptoms have also been reported and are esti-
mated to occur with an incidence of 0.5–1%. They may be reduced by 
using carbon dioxide instead of air for the mixture of foam.
Mechanochemical ablation (MOCA)
To overcome the infirmity of both endothermal ablation techniques 
and UGFS, Clarivein™ (Vascular Insights LLC, CT, USA) has been intro-
duced. Clarivein™ is a mechanochemical device for truncal vein abla-
tion and can be used without tumescent anaesthesia. The device 
consists of a handle unit with a motor that drives a central wire rotat-
ing at 3500 rpm inside an infusion catheter system, which protrudes 
from the catheter lumen. Using simultaneously both mechanical 
abrasion and chemical abrasion via injection of a sclerosant through 
a rotating wire, Clarivein™ is intended to overcome the low efficacy 
rates of truncal vein occlusion for UGFS.
The first published results reported a closure rate at 6-month of 
96%, and this rate was maintained at a subsequent 2-year follow-
up. A comparison between Clarivein™ and RFA has reported a sig-
nificantly less pain in the first 14 days after the procedure in favor of 
Clarivein™. Mechanical problems and inability for the device to work 
in large diameter veins >15 mm and in recanalized recurrent truncal 
veins have been reported.

Cyanoacrylate vein occlusion (VenaSeal™ Sapheon™ closure)
The technique is built to eliminate the need for tumescent anes-
thesia and post-operative compression used with thermal ablation 
techniques. Using a hydrophobic delivery catheter to deliver the 
cyanoacrylate adhesive (SCA) developed by Sapheon™ (Sapheon 
Inc, NC, USA), one will gain permanent closure of incompetent 
superficial truncal varicose veins.
Cyanoacrylates are well-known tissue adhesives in healthcare. They 
are of low viscosity and polymerize almost instantly in contact with 
water or blood. The Sapheon™ delivery system (SCA) is a mixture of 
n-butyl cyanoacrylate with small amounts of biocompatible addi-
tives to retard polymerization, increase viscosity, and produce a flex-
ible adhesive.
The procedure involves standard Seldinger technique access, and 
the Sapheon™ 5-F sheath is advanced to SFJ. The glue is delivered 
directly at the SFJ under ultrasound surveillance and compression 
for 3 minutes. After that, the glue is delivered at 3-cm intervals along 
the target vein using 30 seconds of compression for each delivery. 
No compression bandaging or stocking is needed.
Early studies show that the technique is feasible and safe and has 
a technical success rate of 97% primary closure of GSV and 1-year 
occlusion rate of 92%. No major adverse events such as DVT or PE 
were noted. At 30-day follow-up, 6 patients (16%) had thrombophle-
bitis. The short-term closure rates are well comparable with thermal 
ablation methods, but longer-term results are still not available. The 
changes observed in treated veins are consistent with chronic for-
eign-body type inflammatory response with fibrotic segments.
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101.4
Ancillary therapies: mini-phlebectomy and foam sclerotherapy
D.J. West
Unit 6, Veincentre Ltd, Stoke-on-Trent, United Kingdom

Learning Objectives
1.  To learn how to select the appropriate patients
2. To learn how an IR can adopt mini-phlebectomy
3. To learn about follow-up care

No abstract available.

Special Session
Bariatric embolisation

102.1
Basic considerations, patient selection and indication for 
treatment
M.P. Monteiro
Unit for Multidisciplinary Research in Biomedicine UMIB-ICBAS, 
University of Porto, Porto, Portugal

Learning Objectives
1.  To understand the pathophysiological basis that regulates food 

intake
2. To review the current evidence regarding gut hormones (ghrelin 

and others) in obese patients
3. To learn about patient triage for currently available interventions
Being critical for survival, energy homeostasis is a highly regulated 
phenomenon in all living organisms [1] and results from the balance 
between energy intake and energy expenditure, which promotes 
the stability of stored energy [2].
The physiological systems that regulate energy homeostasis include 
brain centers, such as the hypothalamus, brainstem, and reward cen-
ters in the limbic system, which via neuropeptides regulate food 
intake and energy expenditure. These centers are modulated by neu-
ral and hormonal signals coming from the periphery, mediated by adi-
posity signals, such as leptin, and by gastrointestinal hormones [1, 2].
Ghrelin is a gastrointestinal peptide hormone produced primarily by 
endocrine cells in the gastric fundus that is posttranslationally acyl-
ated by ghrelin O-acyltransferase (GOAT) with the addition of an 
n-octanoic acid moiety, which is required for binding to its recep-
tor [3]. Ghrelin acts in the arcuate nucleus of the basal hypothala-
mus, stimulating the production and release of NPY and suppressing 
POMC [4]. NPY is the most potent signal in the central nervous sys-
tem that stimulates food intake and decreases energy expenditure, 
while POMC is a precursor protein that through proteolytic cleav-
age originates α-MSH that decreases appetite and increases energy 
expenditure [4]. Ghrelin levels rise before meals and decrease with 
food intake [5].
Ghrelin has been shown to have a long-term effect on energy homeo- 
stasis by increasing the respiratory quotient, decreasing utilization of 
fat as energy, and shifting food preference towards high-fat diet [6]. 
Chronic ghrelin administration increases body weight gain and adi-
posity [7], and ghrelin replacement partially reverses the reduction in 
body weight and body fat in gastrectomized mice [8].
Plasma ghrelin levels correlate inversely with body mass index; thus 
ghrelin is reduced in most obese individuals when compared to nor-
mal-body-weight individuals [9]. Elevated ghrelin levels induced by 
diet-associated weight loss have been implicated in the rebound 
weight gain phenomenon [5]. In addition, evidence suggests that 
suppression of rising ghrelin levels by some bariatric surgery pro-
cedures, as observed after caloric deprivation, may also contribute 
to the success of the surgical treatment [5, 10]. Sleeve gastrectomy 

is a restrictive bariatric surgery procedure that provides reduc-
tion of gastric volume through resection of the stomach along the 
greater gastric curvature and construction of a tubular gastric pouch 
[11]. Sleeve gastrectomy is associated with a variable excess body 
weight loss ranging from 33 to 90% depending on the series [11]. 
Weight loss attained trough sleeve gastrectomy has been attributed 
not only to the restriction of the stomach capacity but also to the 
decrease of ghrelin levels [12], since this surgery involves resection 
of the majority of the gastric fundus, which is the main location of 
ghrelin production [12, 13].
Since ghrelin is the only peripheral hormone known to stimulate 
food intake, it has been considered the most promising target for 
obesity treatment [14]. The neutralization of ghrelin biologic effects 
in energy homeostasis, attained through several different experi-
mental models have already been used in order to prove this con-
cept, which included genetic deletion of ghrelin or ghrelin recep-
tor, ghrelin receptor antagonism and GOAT inhibition, the enzyme 
responsible for ghrelin acylation with subsequent activation.
Ghrelin receptor antagonists have demonstrated to decrease food 
intake, body weight and improve glucose tolerance in mice, con-
firming the potential of blocking ghrelin for the treatment of obe-
sity and type 2 diabetes [15] [16]. In addition, ghrelin-neutralizing 
molecules, such as ribonucleic acid Spiegelmer (SPM), a non-natu-
ral nucleic acid with specific binding activity towards a given mol-
ecule, has also shown to decrease food intake, promote weight loss, 
and decrease food efficiency [17]. Antibodies-mediated GOAT inac-
tivation increases metabolic rate and suppresses re-feeding after 
food deprivation [18] [19], while a GOAT-specific inhibitor, a bisub-
strate analog GO-CoA-Tat composed of ghrelin, octanoyl Co-A, and 
a Tat sequence that allows the analog to penetrate within the cell 
cytoplasm where ghrelin acylation occurs is able to decrease serum 
levels of active ghrelin, prevent body weight gain, increase insulin 
secretion and improve glucose tolerance [20].
Anti-ghrelin vaccination strategies have also reinforced the con-
cept of ghrelin inactivation as a means to treat obesity. The first 
approaches towards an anti-ghrelin vaccine consisted in passive 
antibody transfer, using either polyclonal monoclonal anti-acylated 
ghrelin antibodies that were able to dose-dependently inhibit fast-
induced feeding and suppress dark-phase food intake later [21]. In 
addition, these antibodies were able to inhibit acute ghrelin-medi-
ated orexigenic effects without modifying long-term food intake in 
mice [22], while a mixture of monoclonal antibodies targeting differ-
ent ghrelin haptens have been shown to increase energy expendi-
ture during fasting and deprivation-induced food intake, as well as 
to reduce overall food intake upon re-feeding [23]. Although, repre-
sentative as a proof-of-concept, passive immunizations have the lim-
itation of lacking long-term effectiveness, due to the reduced half-
lives of the antibodies and need of periodic administration, as well 
as the possibility of activation of compensatory pathways of ghrelin 
production as may occur with other ghrelin inactivation procedures.
Therefore, active immunization strategies have been pursued with 
the rationale of inducing a sustained immune response to suppress 
endogenous ghrelin bioactivity, with the initial attempts using con-
jugates of ghrelin with bovine serum albumin (BSA) [24] and key-
hole limpet hemocyanin (KLH) as carrier proteins and immuno-
genic substances [25]. However, since these anti-ghrelin vaccination 
strategies also carried the risk of exacerbated immune response or 
had restricted use in humans, due to the need of using adjuvants in 
order to achieve an appropriate antibody response, alternative anti-
ghrelin vaccination have been sought. Approaches using virus-like 
particles (VLPs), which are viral proteins without genetic material, 
hence with no pathogenic phenotype, has been the most recent 
advance towards a pharmacological blockade of ghrelin’s biological 
effects [26].
Thus, ghrelin, as the only orexigenic hormone so far identified, has 
attracted particular attention both in surgical and pharmacologi-
cal obesity treatment approaches, as a potentially effective means 
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of decreasing food intake and increasing energy expenditure, both 
important contributions to establish a negative energy balance and 
promote weight loss.
Obesity is a chronic disease, as evidenced by the high likelihood 
of weight regain after weight loss attained by medical therapies. 
Therefore, as for any chronic condition, there is a need for a long-
term approach to the disease [27, 28]. The available weight loss treat-
ments include combinations of diet, exercise, behavioral modifica-
tion, pharmacotherapy, and bariatric surgery.
Obesity surgery is reserved for severe obesity, namely for patients 
with body mass index (BMI) over 40 kg/m2 or over 35 kg/m2 asso-
ciated with high-risk co-morbid conditions, as well as for patients 
in whom medical weight loss treatments have failed and have not 
shown long-term effectiveness [27].
Pharmacotherapy, to suppress appetite or alter nutrient absorption, 
is indicated for patients with BMI over 30 kg/m2 or over 27 kg/m2 
associated with high-risk co-morbid conditions. Drug therapy typi-
cally induces only 5 to 10% weight loss, although enough to confer 
health benefits to the patient and improvement of obesity co-mor-
bidities even if the patient does not reach a normal body weight; 
however, it cannot be used chronically and is prone to tolerance and 
secondary lack of effectiveness [29].
In result of the self-evident lack of treatment tools for obese patients 
with BMIs lower than 35 kg/m2, ghrelin-suppressive measures arise 
as a promising and most welcomed therapeutic alternative.
However, it is important to reinforce that the available data sug-
gests that ghrelin suppression, although promising, is unlikely to 
represent a broad anti-obesity agent. The role of ghrelin in food 
intake regulation seems to act predominantly in response to con-
ditions of low energy intake, driving hunger, rather than regulat-
ing basal food intake or appetite. In addition, most obese patients, 
with the sole exception of patients with Prader-Willi Syndrome, have 
low ghrelin levels. So a vaccine is not expected to be effective in the 
absence of diet-induced ghrelin rise. Therefore, the obese patients 
who could probably benefit the most from the ghrelin-suppressive 
approaches are more likely to be individuals with BMI of 27 to 35 kg/
m2 enrolled in a diet and exercise program as adjuvant therapy for 
weight loss for the prevention of weight regain. Furthermore, since 
food intake is the result of a highly regulated and redundant net-
work, it is unlikely that the single inhibition of the ghrelin pathway, 
or any of the other pathways explored so far as a means to interfere 
with body weight regulation, will be effective for obesity treatment; 
combination therapies targeting multiple pathways will most likely 
be needed [30].
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102.2
Preclinical data
C.Y. Kim
Vascular & Interventional Radiology, Duke University Medical 
Center, Durham, NC, United States of America

Learning Objectives
1.  To review preclinical evidence supporting bariatric embolisation
2. To describe preliminary data using animal models
3. To describe the rationale for BE
Of all hormones that are involved in regulation of appetite, only one 
hormone actually stimulates hunger. Due to this, ghrelin has been 
termed the “hunger hormone.” Ghrelin-secreting cells are highly 
concentrated in the fundus of the stomach, with much lower con-
centrations located elsewhere in the body. Ghrelin levels are 
depressed after bariatric surgeries that isolate or remove the gastric 
fundus, and many have hypothesized that this ghrelin depression is 
contributory to the resulting weight loss. The concept of impairing 
ghrelin production by selective embolization of the gastric fundus, 
termed “bariatric embolization,” has been evaluated in numerous 
animal studies. These various studies, in aggregate, give insight into 
the mechanism, side effects, and efficacy of bariatric embolization in 
impairing ghrelin production and in energy control. The purpose of 
this session is to review the existing preclinical data and discuss the 
findings that may impact the translation of this potential therapy to 
humans.
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102.3
Techniques and complications
C.R. Weiss
The Russell H. Morgan Department of Radiology and Radiologic 
Science, Johns Hopkins University School of Medicine, Baltimore, 
MD, United States of America

Learning Objectives
1.  To learn about the technical steps for bariatric embolisation
2. To learn about anatomical variants and physiological conditions 

that may influence gastric artery embolisation
3. To describe potential complications and how to avoid them
Bariatric arterial embolization (BAE) is an exciting new technique 
that is currently under investigation for the treatment of morbid 
obesity. In this presentation, we will discuss the following:
1) The anatomic and technical considerations that are key to safely 
and effectively performing BAE in humans based on the perspective 
of ongoing early clinical trials.
2) Potential complications of BAE and how to avoid them.
3) Non-procedure-related aspects of patient care that are proving to 
be essential to the success of BAE in the morbidly obese patient.

102.4
Early clinical results
C.R. Weiss
The Russell H. Morgan Department of Radiology and Radiologic 
Science, Johns Hopkins University School of Medicine, Baltimore, 
MD, United States of America

Learning Objectives
1.  To learn about the connection between weight loss and gastric 

bleeding embolisation
2. To review preliminary results of gastric embolisation in order to 

achieve significant weight loss
3. To discuss future directions for optimising embolisation 

protocols and clinical outcomes
Bariatric arterial embolization (BAE) is an exciting new technique that 
is currently under clinical investigation for the treatment of morbid 
obesity. In this presentation, we will discuss the earliest clinical data 
that served as supporting evidence for ongoing FDA-approved clin-
ical trials, followed by the safety and efficacy data that the ongoing 
FDA-approved trials have begun to produce.

Special Session
Management of early-stage hepatocellular 
carcinoma

103.1
Diagnosis: imaging and biopsy
C. Ayuso
Department of Radiology, University of Barcelona, Barcelona, Spain

Learning Objectives
1.  To learn how to diagnose HCC by using non-invasive imaging 

criteria
2. To learn how to select patients for biopsy
3. To learn how to manage patients with suspected HCC
Surveillance programs of patients at risk of HCC allow diagnosis of 
early-stage HCCs in asymptomatic patients when potentially cura-
tive treatments can be offered: surgical resection, liver transplanta-
tion, or ablation(1). Based on the BCLC classification, the very early 
stage (BCLC 0) corresponds to patients with well-preserved liver 
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function diagnosed with one nodule < 2 cm who would have excel-
lent outcomes after resection or ablation(2).
Angiogenesis takes place actively in these lesions. Nevertheless, the 
rate of hypovascular HCCs of such a small size is around 15%(3). The 
lack of typical vascular wash-in and wash-out pattern makes diagno-
sis by imaging unfeasible, and biopsy is recommended in nodules 
between 1 and 2 cm with atypical vascular pattern. The diagnosis 
of HCC in lesions < 1 cm is seldom achieved, and the recommenda-
tion is to follow-up these tiny nodules by ultrasonography looking 
for possible growth(4).
The sensitivity and specificity of noninvasive criteria to be applied 
in patients at risk may reach 70% and near 100%, respectively(5,6). 
Biopsy has some limitations, one of them being a false-negative rate 
of near 30% in the first attempt of detecting such a small tumor; this 
makes it desirable to devise a tool that increases the sensitivity of 
noninvasive criteria while maintaining a very high specificity.
MRI with combined extracellular and hepatobiliary contrast agents 
has shown to increase sensitivity for the detection of HCCs < 2 cm, 
but the lack of data on specificity and the imaging overlap between 
small HCCs and dysplastic nodules makes it difficult to reach a confi-
dent diagnosis of malignancy based on imaging(7-10).
In summary, very small HCCs are often atypical on imaging and dif-
ficult to detect and diagnose. Care has to be taken to avoid overdi-
agnosis and overtreatment of small atypical nodules in pa-tients at 
risk of HCC that would potentially induce treatment-related morbid-
ity without any outcome benefit.
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103.2
Staging, patient selection and treatment algorithms
P.L. Pereira
Dept of Radiology, Minimally Invasive Therapies and 
Nuclearmedicine, SLK-Clinics GmbH, Ruprecht-Karls-University 
Heidelberg, Heilbronn, Germany

Learning Objectives
1.  To learn how to stage patients with HCC
2. To learn how to assess patient and tumour-related factors
3. To learn how to select patients for each treatment option
Hepatocellular carcinoma (HCC) represents the leading cause of 
death in patients with liver cirrhosis. Role of diagnostic and inter-
ventional radiology has been established for staging and treating 
patients with HCC. Multiple curative and palliative therapy options 
are now available for these patients, and the prognosis is mostly 
influenced by tumour stage and performance status and also by 
the degree of liver-function impairment. The Barcelona Clinic Liver 
Cancer (BCLC) classification has defined a subset of patients cate-
gorized as very early and early stage who can benefit from curative 
treatments. Patients with intermediate-stage HCC, who are consid-
ered ineligible for curative treatment (ablation, resection or trans-
plantation), may benefit from transarterial treatments. However, 
the most important prognostic factors remain clinical symptoms, 
tumour burden and liver function. Discrepancies persist between 
different treatment algorithms, e.g. EASL-EORTC still recommends 
PEI for early-stage HCC nodules and only resection for very early-
stage HCC, although meta-analyses have reported the superiority of 
thermal ablation over PEI for HCC <3cm in size, and similar results 
for ablation and surgery have been reported for HCC <2 cm in size. 
In other recommendations, image-guided thermal techniques with 
radiofrequency ablation (RFA) is recommended as the first-line treat-
ment in early-stage HCC in patients with associated disease or even 
as the first-choice therapy in very early-stage HCC if the patient is 
not a candidate for transplantation. Strengths and weaknesses of 
international treatment algorithms will be reviewed.

103.3
Ablation: techniques and complications
C.T. Sofocleous
Interventional Radiology Suite H118, Memorial Sloan Kettering 
Cancer Center, New York, NY, United States of America

Learning Objectives
1.  To learn how to use different techniques for image-guided ablation
2. To learn how to select patients for each ablation technique
3. To learn how to prevent and manage complications

No abstract available.
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103.4
Outcomes of interventional treatments
L. Crocetti
Division of Diagnostic Imaging and Intervention, Pisa University 
School of Medicine, Cisanello Hospital, Pisa, Italy

Learning Objectives
1.  To learn how to interpret long-term results of image-guided 

ablation
2. To learn how to discuss ablation survival data in comparison 

with surgical survival data
3. To learn how to select patients with the best expected outcomes
Hepatocellular carcinoma (HCC) is the sixth most common can-
cer and the third leading cause of cancer-related death. Early diag-
nosis of HCC can be achieved by the surveillance of at-risk popula-
tions. However, a careful multidisciplinary assessment of tumor char-
acteristics, liver function, and physical status is required for proper 
therapeutic management even in patients with early stage tumors. 
When surgical options are precluded, image-guided tumor abla-
tion is recommended as the most appropriate therapeutic choice, 
and it is considered to be a potentially curative treatment in prop-
erly selected candidates.
In very early stage HCC, the presence of a solitary, small nodule with 
a diameter of <2 cm in Child-Pugh A patients AND the absence of 
microvascular invasion and dissemination offers the highest likeli-
hood of cure. These patients can be offered surgical resection if they 
are noncirrhotic or if they have cirrhosis but still have well-preserved 
liver function and normal bilirubin as well as the absence of clinically 
significant portal hypertension. Despite recent refinements in sur-
gical techniques that have resulted in the reduction of treatment-
related mortality to 1%–3%, most groups restrict an indication for 
anatomical resection in patients with very early HCCs that are at a 
suitable location for resection to maximally preserve noncancerous, 
functional liver parenchyma. Nodules of <2 cm that are neither sub-
capsular nor perivascular are the ideal target for percutaneous RFA, 
which is considered as the standard technique for liver tumor abla-
tion at most institutions. In patients with very early HCC, the com-
plete response rate approaches 97%, with 5-year survival rates of 
68%. Therefore, in these small, centrally located tumors, RFA seems 
to challenge the role of surgical resection, thereby allowing a long-
term survival rate similar to that of resection along with the pres-
ervation of liver parenchyma. Therefore, in patients with very early 
HCC, RFA can be offered as the first-line treatment, considering that 
surgical approach when individual variables including tumor loca-
tion would make RFA unfeasible or unsafe.
Early stage disease includes patients with preserved liver function 
(Child-Pugh A and B), with solitary HCC or up to three nodules with a 
size of <3 cm. These patients can be effectively treated by resection, 
liver transplantation, or percutaneous ablation with the possibility 
of long-term cure, with 5-year survival estimates ranging from 50% 
to 75%. Among different ablative techniques, RFA is currently con-
sidered as the best treatment options in patients with early stage 
HCC. Five randomized controlled trials (RCTs) have compared RFA 
versus PEI for the treatment of early stage HCC. These investigations 
consistently showed that RFA was more effective than PEI, which 
led to a better local control of the disease. The assessment of the 
impact of RFA on survival has been more controversial. While a sur-
vival benefit was identified in the three RCTs performed in Asia, the 
two European RCTs failed to show statistically significant differences 
in overall survival between patients who received RFA and those 
treated with PEI, despite the trend favoring RFA. Nevertheless, three 
independent meta-analyses including all RCTs have confirmed that 
treatment with RFA offers a survival benefit compared with PEI, par-
ticularly for tumors >2 cm, thereby establishing RFA as the standard 
percutaneous technique in these patients. Recent reports on long-
term outcomes of RFA-treated patients have shown that in patients 

with Child-Pugh class A and early stage HCC, 5-year survival rates 
are as high as 51%–64%, and they may reach to 76% in patients who 
meet the BCLC criteria for surgical resection. Therefore, an open 
question is whether RFA can compete with surgical resection as the 
first-line treatment not only for patients with very early HCC but also 
for patients with small, solitary HCC of >2 cm. Results of RCTs on this 
topic remain controversial.
Large-scale, nation-wide surveys can provide evidence regarding 
the respective role of resection versus percutaneous ablation in clin-
ical practice. In Japan, a prospective cohort analysis was conducted 
by Hasegawa et al. They compared the outcomes of liver resection 
(n = 5,361), RFA (n = 5,548), and ethanol injection (n = 2,059) in HCC 
patients in Child-Pugh class A or B and up to three lesions with a 
maximum diameter of ≤3 cm. Three-year and 5-year survival rates 
were 85.3% and 71.7%, respectively, in the liver resection group ver-
sus 81.0% and 61.1%, respectively, in the RFA group. A retrospective 
comparison of resection and RFA in the treatment of a large selected 
group of patients, i.e., single HCC of <3 cm in Child-Pugh class A 
cirrhosis was recently published. Hepatic resection and RFA were 
offered to patients in 15 Italian centers by following clinical practice 
protocols. Four-year overall survival rates were 74.4% in the resec-
tion group and 66.2% in the RFA group (p = 0.353). The results of this 
study seem to confirm that when ablation is performed in appropri-
ate patients with compensated liver cirrhosis and small HCCs, this 
approach can be offered as the first-line treatment option.
Microwave ablation (MWA) is emerging as a valuable alternative to 
RFA for the thermal ablation of HCC. Main features of the MW tech-
nology when compared with existing thermoablative technologies 
include consistently higher intratumoral temperatures, larger tumor 
ablation volumes, faster ablation times, and improved convection 
profile. As a result, the advantage of MWA over RFA is that treat-
ment outcome is less affected by vessels located in the proximity of 
the tumor. In addition, because MWA does not rely on an electrical 
circuit as does RFA, multiple applicators can be applied simultane-
ously. So far, only one RCT has compared the effectiveness of MWA 
with that of RFA. Although no statistically significant differences 
were observed with respect to the efficacy of the two procedures, 
a trend favoring RFA was recognized in that study with respect to 
local recurrences and complications rates. However, it has to be 
pointed out that the MWA technology has evolved significantly 
since the publication of this trial. Recent advances in MW engineer-
ing have allowed the design of new MW systems with the potential 
for larger, more controlled ablation zones. Despite the fact that MWA 
has entered clinical practice, results of RCTs or large cohort studies 
are still missing. Very large patient populations would be needed to 
demonstrate significant advantages in the survival of patients with 
very early HCC or early HCC treated with MWA with respect to those 
treated with RFA. It is therefore essential to perform multicenter clin-
ical trials and to standardize as much treatment protocols as possi-
ble by considering the differences among different MW devices.
A new, nonchemical, nonthermal image-guided ablation technique 
that is currently undergoing clinical investigation in early stage HCC 
is irreversible electroporation (IRE). IRE is a method to induce the 
irreversible disruption of cell membrane integrity by changing the 
transmembrane potential, resulting in cell death without the need 
for additional pharmacological injury. IRE creates a sharp boundary 
between the treated and untreated areas in vivo. This would suggest 
that IRE has the ability to sharply delineate the treatment area from 
the untreated area, and that treatment planning can be precisely per-
formed according to mathematical predictions. Moreover, because 
IRE is a nonthermal technique, there appears to be complete abla-
tion to the margin of blood vessels without compromising the func-
tionality of blood vessels. Therefore, issues associated with perfu-
sion-mediated tissue cooling or heating (a significant challenge with 
thermal methods) are not relevant. In a recent report, the safety and 
short-term efficacy of IRE in tumors near hepatic veins and/or portal 
pedicles were examined. Another critical tumor location for thermal 
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treatments is represented by tumors adjacent to major bile ducts due 
to the risk of producing severe stenosis of biliary structures. Clinical 
experience regarding this matter has been published, and the results 
suggested that IRE may be a treatment option for centrally located 
liver tumors with margins adjacent to major bile ducts where thermal 
ablation techniques are contraindicated. However, so far, the pub-
lished data of IRE technique concerning studies conducted in preclin-
ical models and small case series and results of the ongoing prospec-
tive clinical trials are strongly demanded.
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Fundamental Course
Basic principles of acute stroke intervention

104.1
Current evidence on acute stroke intervention
G. Gál
Department of Radiology, Odense University Hospital, Odense, 
Denmark

Learning Objectives
1.  To learn about completed stroke treatment studies/trials
2. To understand where we stand with previous trial results
3. To learn about the practical impacts of these studies in daily 

routine
Pathophysiological background
Brain tissue is extremely sensitive to hypoxia. With occlusion of a 
cerebral artery that has no collateral circulation, permanent isch-
emic lesion may occur after 5 minutes. In the core of the infraction, 
without collateral circulation, 2 million neurons/minute will die. In 
the surrounding area, called penumbra, the neurons will lose their 
functional activity, but may survive for a limited period, up to sev-
eral hours, depending on the quality of the collateral circulation. 
Our goal is to reopen the occluded artery ASAP to diminish the size/
effect of the ischemic lesion.
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Historical steps
The first intraarterial thrombolysis in a cerebral artery was reported 
by Zeumer, 1983, injecting streptokinase through a microcathe-
ter into the vertebral artery at the C1 level in 5 patients with basilar 
artery thrombosis, with 3 recanalizations and clinical improvement. 
Intravenous thrombolysis with rTPA was approved in 1995, first in 
Europe, then also in the US; and has since then been the first-line 
treatment and the “gold standard” in the management of acute isch-
emic stroke. Since the advent of the Guglielmi detachable coils for 
the endovascular treatment of cerebral aneurysms 1991, the increas-
ing number of thromboembolic complications occurring in the early 
years has motivated the development of new devices for intraarte-
rial thrombectomy. The first of them, the Merci, was introduced in 
2001, the second, the Solitair, in 2006. With these devices, the ratio 
of recanalizations has significantly improved, from 25% with the first 
to 60% with the latter. During the following years, several mechani-
cal devices have been introduced based on the same principle, i.e., 
to remove the clot with a stent-like retriever, hence the name “sten-
triever.” The latest achievement in the technology is the ADAPT 
technique, employing aspiration to remove the clot from the vessel.
Current status
However, until this year, all the major studies – IMS III, MR RESCUE, 
SYNTHESIS Expansion – have failed to present firm evidence for 
the benefit of intraarterial thrombectomy. On the other hand, early 
this year, several new studies – MR CLEAN, ESCAPE, EXTEND-IA, and 
SWIFT PRIME – have been published, presenting level 1a evidence 
for the benefit of intraarterial thrombectomy for patients with stroke 
caused by large vessel occlusion. A short analysis of these stud-
ies, and probably even those appearing after the deadline of this 
abstract, will be presented at the next CIRSE meeting to support the 
use of this method in the everyday practice.

104.2
Imaging algorithms and patient selection for IA treatment
T. Engelhorn
Neuroradiology, University of Erlangen-Nuremberg, Erlangen, 
Germany

Learning Objectives
1.  To learn about studies on image-guided patient selection in 

acute stroke
2. To understand the recent imaging algorithms for stroke
3. To learn how to select patients with this algorithm
The management of acute ischemic stroke is rapidly developing. The 
current approach to patient selection for mechanical stroke reperfu-
sion therapies is based on the time from stroke symptom onset and the 
imaging-derived existence of a major vessel occlusion such as the ICA, 
BA, and proximal MCA. This approach is reasonable in the first 6 h after 
stroke onset when substantial salvageable tissue probably exists in a 
majority of patients. However, it neglects the variable collateral physi-
ology that exists between individual patients and probably plays a crit-
ical role beyond this time window. Recent data could prove that inter-
ventional stroke treatment provides superior clinical outcome than 
intravenous thrombolytic therapy only. Besides the neurological defi-
cit (NIH stroke scale score of ≥10), brain imaging is of major importance. 
The goals of imaging evaluation for acute stroke are to establish a diag-
nosis as early as possible to obtain accurate information about intracra-
nial (collateral) vasculature and brain perfusion to select the appropri-
ate therapy. At least multimodal brain CT imaging, ideally MRI with per-
fusion and diffusion imaging and various types of cerebral angiogra-
phy, should be available 24 h/7 days, with priority to stroke patients. 
Based on recent data, alternative approaches employing absolute 
lesion volumes of the core infarct and of the surrounding region of 
hypoperfusion appear promising but require further validation. This 
presentation will summarize the impact of recent studies on imaging-
guided patient selection for mechanical treatment of acute stroke.
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104.3
IA stroke intervention: technique
A. Bonafé, V. Costalat, P. Macchi, C. Riquelme;
Neuroradiology, Hopital Gui De Chaulaic, Montpellier, France

Learning Objectives
1.  To learn initial fast access techniques in acute stroke patients
2. To learn preferred revascularisation techniques
3. To obtain perprocedural tips for successful recanalisation
Stroke intervention is not yet a standardized technique; there are 
still many areas of controversy, but stent retrievers (SR) have recently 
obtained evidence of their effectiveness through positive RCT.
SR thrombectomy: proof of efficacy
Swift and Trevo II studies have demonstrated the technical superi-
ority of SR (Solitaire FR, Trevo ProVue) over first-generation devices. 
During MR CLEAN, ESCAPE, EXTEND-IA, and SWIFT PRIME stud-
ies, SR were used in 81.5%, 86.1%, and 100% of the thrombectomy 
cases, respectively. Clinical benefit of SR thrombectomy is now 
clearly established with a number needed to treat to obtain an extra 
patient, with an independent outcome of 7 in MR CLEAN and 3.2 in 
EXTEND-IA.
Controversies
Domains of controversy encompass the following: access, throm-
boaspiration, balloon guide catheter, recanalization strategy, the 
number of attempts of SR, emergent carotid stenting, and dual anti-
platelet therapy.
Anatomical hostile arch configuration have to be recognized prior to 
the angio room. Contrast-enhanced MRA and CTA can depict type II 
and bovine arches as well as atherosclerotic arch lesions.
Balloon guide catheter significantly reduces the incidence of distal 
and collateral (previously unaffected territories) clot embolization 
complication.
Distal aspiration (manual or through a pump) provides either the 
ability to recapture fragmented thrombus debris, owing to the 
hydrodynamic force driven by distal, large-bore, intermediate cath-
eter or to grab the base of the thrombus into the distal end of the 
catheter and maintain it firmly attached due to negative static pres-
sure, allowing complete clot removal in one path.
Emergent carotid stenting feasibility, safety, and effectiveness in 
patients with acute ischemic stroke due to severe internal carotid 
stenosis or occlusion remains controversial.
Beside organization network and patient selection, consolidation of 
revascularization techniques will play a major role in the develop-
ment of neurointerventions in the care of stroke patients with a defi-
nite intracranial vessel occlusion.
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104.4
Cerebral sinus thrombosis
C.P. Stracke, M. Stauder, R. Chapot;
Klinik für Neuroradiologie, Alfried Krupp Krankenhaus, Essen, 
Germany

Learning Objectives
1.  To learn how to diagnose cerebral sinus thrombosis
2. To learn preferred revascularisation techniques
3. To understand the treatment indications
Cerebral sinus thrombosis is an uncommon reason for stroke. The 
treatment regimen is usually noninvasive with systemic anticoag-
ulation. Interventional therapy should be considered in cases with 
deterioration in the clinical course of the patient and in imaging 
studies, despite adequate medical therapy.
Sinus thrombosis can be diagnosed by computed tomography includ-
ing venous angiography. MR with MR venography is the second diag-
nostic tool, achieving more detailed information about the thrombo-
sis and the accompanying findings such as venous infarction.
Interventional therapy includes local thrombolysis and mechani-
cal thrombectomy. Dedicated tools for sinus thrombectomy are not 
available. We present our experience in consecutive case series with 
mechanical thrombectomy using stent retrievers or alternative off-
label devices.

Fundamental Course
Basic principles of haemodialysis access 
maintenance

201.1
Current evidence and indications for failing dialysis access 
management
L. Turmel-Rodrigues
Dept. of Radiology, Clinique St-Gatien, Tours, France

Learning Objectives
1.  To learn about the clinical indications for intervention
2. To learn about the outcomes of managing failing dialysis grafts
3. To learn which management strategy provides the best results
A vascular access needs to be imaged under the following conditions:
*in the presence of vascular access clinical abnormalities directly 
impacting patient’s health
*for the prevention of acute thrombosis
Clinical abnormalities
They include the following:
*cannulation difficulties
*inadequate access flow during dialysis
*high venous pressure
*prolonged bleeding from cannulation site after dialysis
*arm or facial edema
*cutaneous necrosis in needling areas
*distal ischemia
*inadequate measured access flow and inadequate dialysis
Thrombosis prevention
It was initially suggested that an access flow of less than 600 mL/min 
in grafts and somewhere between 350 ml/min and 500 ml/min in 
AVFs warranted some form of access imaging (1-2).
However, Tonelli wrote in 2008 that a subsequent systematic review 
of randomized trials concluded that vascular access surveillance 
did not reduce prosthetic graft thrombosis or improve survival, 
although trials of autogenous fistulas suggested a beneficial effect 
on thrombosis but no effect on survival (3).
Tonelli found in 2003 that a Qa of <500 ml/min seemed to be the 

most appropriate threshold for performing angiography in patients 
with native vessel AVF (4). It was therefore recommended that cli-
nicians arranged angiography when Qa was <500 ml/min in AVF. 
However, Tessitore recently showed that elective repair of sub-
clinical stenosis in AVFs with a Qa of >500 ml/min cost-effectively 
reduced the risk of thrombosis and access loss in comparison with 
the approach of Kidney Disease Outcomes Quality Initiative (KDOQI) 
guidelines, raising the question of whether the currently recom-
mended criteria for assessing and treating stenosis should be recon-
sidered (5).
Which type of image modality?
In this day and age, there is no place for ordering relatively costly 
and invasive diagnostic fistulograms unless for the purpose of 
rightly and justifiably dilating an underlying tight stenosis already 
detected by either clinical examination or duplex ultrasonography.
Duplex ultrasonography is less costly and invasive and should be the 
first-line diagnostic imaging modality (6).
Computed tomography and magnetic resonance angiography have 
no place in the diagnosis of vascular access abnormalities as they 
do not provide a platform for concomitant therapeutic interven-
tions to date (7-8). These two modalities are expensive and require 
venipuncture of upper extremity veins. There are definite hazards 
with gadolinium (nephrogenic systemic fibrosis). It is indeed alarm-
ing that in the era of rigorous vein preservation advocacy, the upper 
extremity venous capital should be unnecessarily compromised for 
the sake of finer but purely diagnostic imaging that can be effec-
tively obtained by duplex ultrasonography.
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201.2
Thrombosed dialysis access
F.G. Irani
Department of Radiology, Singapore General Hospital, Singapore, 
Singapore

Learning Objectives
1.  To learn how to image and identify failing grafts
2. To learn how to access thrombosed dialysis grafts
3. To learn how to perform the various treatment options
The prevalence of end-stage renal disease (ESRD) is increasing, with 
haemodialysis being the main stay of renal replacement therapy. 
Vascular access creation and maintenance are high-volume pro-
cedures. In the United States, the economic burden of maintain-
ing access patency is calculated to exceed $1 billion, with an annual 
increment of >6%.
Access thrombosis is a complication seen in both arteriovenous 
grafts (AVGs) (0.5–0.8 episodes/year) and arteriovenous fistu-
las (AVFs). Monitoring and surveillance are tools to identify failing 
accesses. Physical signs (monitoring) of absent or changed bruit 
or thrill, pulsatility, increased bleeding post-dialysis and failure to 
gain needle access are indicative of dysfunction. Surveillance refers 
to the periodic device-based evaluation of access flow (ultrasound 
dilution, differential conductivity and Doppler) and static venous 
pressure. Imaging using colour flow Doppler and grey scale provides 
non-invasive anatomic and flow information.
Declotting of the thrombosed access can be performed either surgi-
cally or by endovascular techniques. Knowing indications and con-
traindications to access declotting is paramount to avoid poor clin-
ical outcome. Gaining needle access can be challenging as ‘flash 
back’ is absent. The use of real-time, ultrasound-guided needle 
tracking can overcome this problem.
The basic principle of access declotting is the removal of clot to 
uncover and then performing angioplasty of the underlying culprit 
stenosis.
Pharmaco-mechanical thrombolytic methods utilise lytic agents 
along with mechanical thrombus disruption (balloon maceration). 
The lytic agents used are urokinase and r-tPA. The delivery of lytic 
agent into the clot is either by pull-back lacing pulse spray using 
specially designed multi-sidehole catheters or by lyse and wait 
technique.
Pure mechanical thrombectomy includes the use of devices such as 
Arrow-Trerotola and Angiojet, suction thrombectomy with curved 
catheters and large sheaths and rotating pigtail catheter.
Arterial plug removal at the anastomosis using the Fogarty embo-
lectomy balloon is well described.
Large thrombosed pseudoaneurysms in the course of the access are 
problematic as clearing thrombus of varying ages may not be suc-
cessful. An elegant and effective method is the endovascular control 
of inflow and outflow tracks, with a small surgical cut down over the 
thrombosed aneurysm with the physical extraction of clot.
A thorough knowledge of complications and bail-out strategies is 
essential to achieve procedural success.
Finally, a review of data both global and in-house with regards to 
technical success, duration of patency and factors affecting access 
survival will put these demanding procedures in perspective in sal-
vage of these ‘life lines’.
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201.3
Treatment of central vein occlusions
A.M. Madureira
Radiology, Vascular and Interventional Radiology Unit, Hospital S. 
Joao, Porto, Portugal

Learning Objectives
1.  To learn how to identify and image central vein occlusion
2. To learn how to recanalise central vein occlusions
3. To learn how to treat central vein occlusions
Central vein stenosis/occlusion (CVO) is common in hemodialysis pa-
tients and frequently associated with previous central venous cathe-
ters (CVC) and cardiac pacemakers.
CVO can not only result in venous hypertension but also in access 
dysfunction; nevertheless, CVO is rarely responsible for the throm-
bosis of the venous access because of the development of a rich col-
lateral circulation that redirects blood to the right auricle.
Doppler US gives valuable anatomic and hemodynamic information 
noninvasively. Small footprint probes are useful to image behind 
the sternum, clavicles, and ribs, but central innominate veins and 
the superior vena cava are particularly difficult to visualize directly. 
Doppler analysis of the accessible inlet thoracic veins gives indirect 
signs of more central CVO. Bilateral examination is the rule and helps 
to identify the location of CVO.
CT or MR venography allows the direct visualization of all central 
veins but are seldom indicated, owing to the deleterious effects of 
iodinated and gadolinium-based contrast agents in these patients 
and the need for venipuncture of the upper extremity veins for con-
trast injection.
Angiography can clarify doubtful cases, but it should be reserved for 
those that need intervention and not for purely diagnostic purposes.
Owing to the poor results of angioplasty and the benign course 
of asymptomatic central vein stenosis, these veins should only be 
dilated in cases of clinically impaired facial/upper limb edema or 
when there is a reflux at venography to cerebral veins.
Stents/stent-grafts do not seem to be of any benefit over PTA in mid-/
long-term, and they should be reserved for the control of venous 
rupture when prolonged balloon inflation fails and for significant 
residual stenosis due to dissection or elastic recoil. Self-expanding 
types are primarily used. It is important not to compromise future 
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access sites or surgical alternatives by the unselective use of stents.
Thrombosis can be recanalized by pharmacomechanical or purely 
mechanical techniques and by PTA of the culprit lesion after success-
ful declotting. The best access is antegrade, transbrachial, and pref-
erably via a basilic approach. When this fails, the femoral approach 
should be attempted, with through-and-through access sometimes 
being helpful. Sharp recanalization techniques can be tried when 
conventional methods of traversing the occlusion are exhausted.
Besides underlying stenosis, other less frequent causes of CVO have 
to be considered and dealt with, namely hypotension, dehydration, 
hypercoagulability, and mechanical compression.
Surgery is an option after multiple failed endovascular attempts.

201.4
Non-maturated dialysis access
S.O. Trerotola
Interventional Radiology, University of Pennsylvania Medical Center, 
Philadelphia, PA, United States of America

Learning Objectives
1.  To learn about the angiographic characteristics of immaturity
2. To learn how to gain access and treat in- and outflow stenoses
3. To learn which interventions are appropriate
Failure of maturation of AVF is a growing problem, particularly in the 
US where the strong push to increase the prevalence of fistulae 
(“Fistula First”) has led to a philosophy of placing fistulae in as many 
patients as possible, even in those who may be poorly suited to 
receive a fistula. A large, prospective randomized trial in 2008 
showed maturation failure in 60% of fistulae in both arms of the 
study and served as a wake-up call regarding the magnitude of 
this problem. Fortunately, using standard IR techniques, primarily 
PTA, failure of maturation can be readily addressed with excellent 
outcomes.
Nonetheless, there remains a controversy regarding a number of 
aspects of IR-assisted AVF maturation, and this session will focus on 
the standard techniques as well as dispelling misconceptions re-
garding ineffective or superfluous treatments, such as side branch 
embolization and “BAM” or serial balloon-assisted maturation. The 
presentation will focus on the available evidence and will concen-
trate on the role of venous as well as arterial PTA for AVF maturation 
assistance. The outcomes of these techniques will be discussed, and 
the technical aspects of these procedures will be presented.
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Special Session
Management of intermediate-advanced 
hepatocellular carcinoma

203.1
Patient selection and treatment algorithms
R. Lencioni
Division of Diagnostic Imaging and Intervention, University of Pisa, 
Pisa, Italy

Learning Objectives
1.  To learn how to classify patients with intermediate-advanced HCC
2. To learn how to idenfy patients with locally advanced disease
3. To learn how to implement treatment algorithms in clinical practice
Transcatheter arterial chemoembolization (TACE) is the most widely 
used treatment for hepatocellular carcinoma (HCC) patients unsuit-
able for radical therapies. The data collected in the GIDEON, the larg-
est global observational study completed in the field of HCC clini-
cal management so far, suggests that nearly half of all HCC patients 
receive TACE at some point in the course of the disease. Randomized 
controlled trials (RCTs) and meta-analyses have shown that TACE 
improves survival with respect to best supportive care, extending 
the median survival from 16 to 19-20 months. As a result, TACE has 
been recommended as the standard of care for the treatment of 
unresectable, large, or multinodular noninvasive tumors isolated to 
the liver in patients with compensated cirrhosis. However, all RCTs 
comparing TACE and best supportive care were performed more 
than a decade ago. Distinct technical advances in the performance 
of TACE and improved patient selection and management have 
taken place since the completion of these studies. Several recent 
investigations have suggested that proper patient selection and 
optimized treatment techniques and protocols may be associated 
with longer median survival. An open issue in the management of 
TACE-treated patients is the assessment of tumor response and the 
criteria for treatment discontinuation. Several recent investigations 
conducted in the United States, Europe, and Asia have shown that 
the assessment of tumor response by modified response evaluation 
criteria in solid tumors (mRECIST) criteria predicts overall survival 
in HCC patients treated by TACE. It has been suggested that TACE 
should be discontinued in patients in whom an objective response 
in the treated tumor has not been achieved after two treatment 
cycles. In addition, TACE should be discontinued in patients show-
ing clinical progression to ECOG performance status >2 or evolution 
to sustained hepatic decompensation. Various strategies to improve 
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outcomes for this patient group have become the subject of much 
ongoing clinical research. Embolic, drug-eluting beads for transarte-
rial administration have been shown to reduce liver toxicity and sys-
temic drug exposure compared to standard TACE and are currently 
used as alternative TACE regimens, especially in Europe and in the 
US. Radioembolization with Y90 is challenging the current paradigm 
of HCC treatment. Multiple centers around the world have provided 
compelling data suggesting a clinical role in patients with portal 
vein thrombosis as well as in downstaging to transplantation or con-
version of surgically inoperable patients (due to small liver remnant) 
to potential cure with resection. The next few years will yield impor-
tant information as results from the on-going phase III RCTs further 
define the role of the novel transarterial treatments in HCC clinical 
management.

203.2
Conventional vs. drug-eluting bead embolisation
T. de Baère
Dept. of Interventional Radiology, Institut Gustave Roussy, Villejuif, 
France

Learning Objectives
1.  To learn about conventional and drug-eluting bead embolisation
2. To learn how to discuss the advantages and disadvantages of 

each embolisation technique
3. To learn how to use embolisation techniques in different clinical 

scenarios
TACE is the standard of care for Intermediate HCC, due to positive 
results of two randomized trial using conventional TACE (c-TACE) 
with either doxorubicin or cisplatin. TACE has level 1 evidence and 
grade 1 recommendation for treatment of intermediate stage HCC 
with a Child-Pugh score up to B7 [1].
Lipiodol is used during c-TACE, and is emulsified with chemothera-
peutic drug because Lipiodol demonstrated some specific prop-
erty such as selectivity for tumor, pharmacokinetic benefit, unique 
tagging capacity of tumor for potential future targeting, and some 
degree of embolization of the arterial feeders as well as peritumor 
portal venules. The type of the emulsion, including the size of the 
internal phase droplets, and direction of the emulsion impact highly 
on pharmacokinetic benefit and tumor selectivity [2-4]. For these 
reason, a water-in-oil emulsion must be preferred to a oil-in-water 
emulsion. Increasing the volume of Lipiodol relative to the volume 
of drug will help to obtain a water-in-oil (drug in Lipiodol) emul-
sion. Reproducibility of these emulsions remains questionable due 
to tailored preparation technique without standardization. Animal 
experiments have demonstrated a high pharmacokinetic benefit 
for stable water in oil emulsions. Small size internal phase droplets 
are more stable [4] and this can be improved by the use of a stabi-
lizer. Embolic effect of Lipiodol is not enough, and it should be com-
bined with particles embolization, which have been demonstrated 
to increase rate of main tumor and satellite nodules necrosis [5], as 
well as overall survival [6]. Gelfoam is most commonly used due to 
its resorbabilty allowing for subsequent treatment. Degradable 
starch microspheres have been reported for embolization during 
c-TACE with the benefit of rapid recanalization allowing for subse-
quent therapy.
Drug-eluting beads (DEB) have demonstrated reproducible loading 
and eluting capacity in vitro with doxorubicin and irinotecan, with 
some concerns about the quantity of drug remaining trapped in the 
beads [7], especially for doxorubicin. Prolonged drug release and 
high tumor exposure have been demonstrated in an animal model, 
for both doxorubicin and irinotecan [8, 9]. Lower systemic passage 
of drug than c-TACE has been demonstrated in clinical studies with 
a non-optimized Lipiodol drug mixture [10, 11]. DEB improve repro-
ducibility of compounds injected for TACE. DEB are available in vari-
ous size ranging from 75 to 700 microns, with a tendency for smaller 

bead being used in clinical practice, even if study looking at size 
range are controversial for safety and efficacy results [10, 12]. DEB 
have demonstrated to improve time to progression when compared 
to bland embolization in the treatment of HCC [13].
For HCC treatment, two randomized trail compared c-TACE with 
DEB-TACE with either tumor response at 6 months [14] or 2-year 
survival [15] as primary endpoints. No significant superiority of 
DEB-TACE has been demonstrated for response rate or overall sur-
vival. Post hoc analysis in one study demonstrated some bene-
fit in response rate for more advanced disease and fragile patients, 
which was not found in the other study. Toxicity and especially rate 
of alopecia was significantly lower for DEB-TACE in one study, while 
in the other study, post-TACE pain was more frequent and severe 
after c-TACE; but pain did not affect the length of hospital stay and 
patient acceptance of additional TACEs. It is noteworthy that these 
randomized studies do not use optimized Lipiodol/drug emulsion 
for the direction of the emulsion.
While rates of post-procedure pain and alopecia were reported to 
be lower with DEB-TACE than with c-TACE, image finding of liver-
biliary necrosis have been reported to be significantly higher with 
DEB-TACE vs c-TACE [16]; this is probably explained by aggressive 
embolization linked with high drug concentration in some healthy 
liver close to the peri-biliary plexus. This liver biliary necrosis is more 
frequent in NET patients treated with DEB-TACE, and induced liver 
abscesses were responsible for discontinuation of a prospective 
study at interim analysis [17].
Future hopes are placed in standardization and stabilization of emul-
sion used for Lipiodol TACE; resorbable drug eluting microspheres 
may palliate incomplete drug release and permanent embolization; 
and use of more active compounds against HCC, including sorafenib 
[18] or sunitinib [19], are possible future developments.
While waiting for these new developments, when looking world-
wide at the use of TACE, it appears that c-TACE is used in 74% of 
patients who will receive sorafenib at a later stage of the disease, 
while DEB-TACE is used in 16% [20].
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203.3
Radioembolisation (TARE)
R. Salem
Radiology, Northwestern University, Chicago, IL, United States of 
America

Learning Objectives
1.  To learn about the different techniques for radioembolisation
2. To learn how to discuss the advantages and disadvantages of 

radioembolisation
3. To learn how to use radioembolisation in different clinical scenarios

No abstract available.

203.4
Combined therapies in HCC: the evidence
J.-F.H. Geschwind
Radiology and Imaging Sciences, Yale University School of Medicine, 
New Haven, CT, United States of America

Learning Objectives
1.  To learn about different combination therapies used in patients 

with HCC
2. To learn how to discuss the advantages and disadvantages of 

each combination therapy
3. To learn how to use combination therapies in different clinical 

scenarios
Until recently, there was no standard systemic therapy for unresectable 
hepatocellular carcinoma (HCC). The introduction of anti-angiogenic 
therapy, such as the multikinase inhibitor sorafenib, has changed the 
management algorithm of patients with advanced disease. As antian-
giogenic drugs are generally cytostatic rather than cytotoxic, combina-
tions involving conventional cytotoxic chemotherapies with anti-angio- 
genic drugs may be useful for maximizing therapeutic efficacy. Moreover, 
given that HCC presents as hypervascular tumor(s), combining ther-
apies that inhibit angiogenesis on a molecular and mechanistic level 
seems particularly attractive. Finally, given the fact that TACE directly 
causes angiogenesis through activation of the hypoxia-mediated path-
way (hypoxic changes in the tumor directly up-regulate angiogenesis via 
VEGF), thereby potentially limiting its efficacy, it was logical to combine 
TACE with agents that directly counteract this angiogenic activity.
One of the most critical and specific factors for blood vessel forma-
tion is vascular endothelial growth factor (VEGF). VEGF is an endothe-
lial cell mitogen that regulates proliferation, permeability, and sur-
vival of endothelial cells through inhibition of apoptosis. HCC is one 
of the most vascular solid cancers, associated with a high propen-
sity for vascular invasion and a high expression of VEGF. Upregulation 
of VEGF has been correlated with increased tumor invasion, intra-
tumoral microvessel density, disease recurrence, and poor progno-
sis. Bevacizumab is a humanized monoclonal antibody that, through 
its binding to VEGF, prevents the interaction of VEGF with its recep-
tors on the surface of endothelial cells. When unblocked, this inter-
action may lead to endothelial cell proliferation and new blood ves-
sel formation. VEGF expression is known to play an important role in 
the development of HCC, and the degree of its expression is reported 
to be associated with tumor size and histologic grade. Several stud-
ies have explored the potential therapeutic role for bevacizumab 
in patients with HCC. The results of the first US phase II study com-
bining anti-angiogenic therapy with TACE were recently presented. 
Tumor response and safety of concurrent bevacizumab and TACE 
were evaluated in 26 patients with unresectable HCC (ECOG status 
0-2, Child-Pugh stage A-B, BCLC B-C). These patients received beva-
cizumab 10 mg/kg every 2 weeks, in addition to TACE, in a 6-week 
cycle (on average, 1-3 cycles). Primary endpoint was tumor response, 
assessed by MR imaging at baseline, and 3 weeks post-TACE, using 
size (RECIST) and contrast enhancement (EASL). Secondary endpoints 
included safety and survival. On follow-up imaging, index lesions 
had a mean decrease in size of 13% (p < 0.0005). Using RECIST, eight 
(35%) achieved partial response and fifteen (65%) had stable disease. 
Targeted tumors demonstrated mean decrease in contrast enhance-
ment of 69% (p < 0.0005). By EASL criteria, fourteen (60%) patients 
had complete or partial response, and nine (39%) had stable disease. 
The disease control rate was 100% using either criteria while under-
going treatment. Median overall survival was 13.5 months, with 10 
patients still alive. Fifteen (58%) patients experienced grade 3/4 tox-
icities possibly related to either therapy with most toxicities resolving 
within 2 months of therapy. Overall, the combination therapy of bev-
acizumab and TACE was reasonably well tolerated in unresectable 
HCC patients, with 100% disease control rate by imaging criteria and 
median overall survival of 13.5 months.
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Sorafenib, a small-molecule tyrosine kinase inhibitor with strong 
anti-angiogenic properties, was approved by the FDA in 2008 for 
the treatment of HCC. Since then, there have been a number of clini-
cal trials combining sorafenib with TACE. Our study published in JCO 
2011 showed that the combination of sorafenib and DEB-TACE did 
not lead to an increase in toxicities and was generally well tolerated. 
This was true for both BCLC B and C patients. These results have 
been supported by the GIDEON study, a phase IV study designed 
to provide a snapshot of the usage of sorafenib in clinical medicine. 
The SPACE trial, a randomized phase II study of DEB-TACE with or 
without sorafenib that was recently presented, also confirmed the 
safety of the combination therapy and indicated that the combina-
tion arm was superior to DEB-TACE alone (HR =0.85). Other studies 
to date including the COTSUN and START trials have confirmed the 
safety of combining TACE and sorafenib but have not shown any sur-
vival benefit. However, emerging trends in published data have also 
indicated a possible benefit in patients with BCLC C with PVT. This 
was also an observation we made during the final analysis of our 
study that combined DEB-TACE and sorafenib. Patients with more 
advanced HCC and who are able to tolerate sorafenib for at least 6 
months without significant side effects appear to benefit most for 
the combined approach. Hopefully, more trials will be designed that 
address this very issue.
The rationale for combining anti-angiogenic drugs with TACE is 
abundantly clear and could become common clinical practice. 
The safety profile of the combined approach has now been estab-
lished for all methods: interrupted, sequential, and continuous. 
Although the data has so far been promising in some limited sub-
sets of patients with HCC, a clear survival benefit has not yet been 
demonstrated.

Special Session
In-depth diagnostic and treatment concepts in 
acute stroke

204.1
Where do we stand with ‘’one-stop shop’’ flat-panel angio-stroke 
imaging?
C. Stroszczynski
Department of Radiology, University Hospital Regensburg, 
Regensburg, Germany

Learning Objectives
1.  To understand the ‘’one-stop shop’’ concept
2. To learn about the technical background
3. To understand the impact of this concept to acute stroke treatment
Cone-beam CT angiography (Dyna-CT) enables sectional images 
of the brain based on image post-processing of multiple views of 
angiograms acquired during contrast media injection. When com-
pared with multislice CT, image quality reduced concerning the soft 
tissue contrast. However, Dyna-CT might be able to differentiate 
the presence or absence of intracranial hemorrhage and could suf-
ficiently detect relevant perfusion deficiencies in diagnosis of stroke. 
Data that have been published very recently demonstrated a dra-
matic improvement of the outcome of stroke patients with throm-
bosis of carotid artery or the proximal segment of the ACM if throm-
bectomy was performed.
While time to intervention is the most important factor that influ-
ences outcome after stroke, concepts that might enable a signifi-
cant reduction of this factor should be carefully tested because of the 
immense benefit for stroke patients concerning life quality and costs.
The scenario “one-stop-shot diagnosis and therapy of stroke patients” 
includes an immediate transportation of stroke patients into the 
angiography suite when a stroke is clinically suspected. Despite the 

fact that most of the patients will not be suitable for thrombectomy, 
reduction of door-to-needle time for those patients who will be 
treated should be the most important benefit of this procedure.
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204.2
Role of imaging in patient selection for IV or IA treatment: 
importance of imaging parameters
K.A. Hausegger
Radiology, General Hospital and Academic Teaching Hospital 
Klagenfurt, Klagenfurt, Austria

Learning Objectives
1.  To learn important imaging parameters
2. To learn about the impact of imaging parameters for patient 

selection
3. To understand patient selection in connection with imaging 

findings
After three neutral trials with respect to endovascular treatment of 
acute ischemic stroke (1-3), the MR CLEAN trial was the first prospec-
tive randomized trial showing a clear benefit of endovascular treat-
ment over intravenous lysis alone (4). The results of this study were 
confirmed by the results of EXTEND-IA and ESCAPE trials, both of 
which are stopped early because of the statistically proven efficacy 
of the endovascular treatment (5,6).
Good clinical outcome after 3 months (i.e., mRS: 0–2) was achieved 
in 32.6% (MR CLEAN), 71% (EXTEND-IA), and 53% (ESCAPE) trial. Thus, 
a significant proportion of patients are still not benefited from the 
IA procedure depending on the study design and patient selection. 
In addition to the patient’s history and clinical status, neurovascular 
imaging is one of the essential tools for proper patient selection.
It is well established that patients eligible for endovascular treatment 
should have a proximal occlusion of a major brain-supplying artery 
(internal carotid artery, proximal M1 segment, and basilar artery). 
An infarct involving more than one-third of the MCA territory in the 
anterior circulation is generally accepted as an exclusion criterion for 
endovascular as well as IV treatment. Consequently, patients who 
do not show an occlusion of the large vessel without a large infarct 
presenting within an appropriate time window (typically less than 
4.5 hours after symptom onset) would be candidates for IV treat-
ment alone if intracranial bleeding has been ruled out. In contrast, 
patients with a proven large vessel occlusion are eligible for endo-
vascular treatment within a time window of 6 hours or even more 
depending on the individual situation as long as the infarct is still lim-
ited. However, in addition to these criteria, it is desirable to know how 
much salvageable brain is present before the procedure is started. 
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Ideally, patient selection for intra-arterial treatment should be based 
on this information, which would help to avoid futile recanalization 
procedures that might be risky for the patients.
Currently, techniques used for neurovascular imaging comprise non-
enhanced computed tomography (NE-CT), CT-angiography (CTA), 
magnetic resonance imaging (MRI) including MR-angiography (MRA), 
and multimodal imaging such as CT perfusion and MR perfusion.
Both MRI and NE-CT are safe and robust for the exclusion of intra-
cerebral hemorrhage (7). Similarly, MRA and CTA both are reliable 
and robust methods in the evaluation of the major brain-supplying 
arteries, although some authors showed some advantages of CTA 
over MRA (8).
According to the current evidence, the indication for endovascular 
treatment of acute ischemic stroke can be established on the results 
of NE-CT or MRI (exclusion of intracranial hemorrhage or exclusion 
of a large infarct) and CTA or MRA (confirmation of a large vessel 
occlusion) in conjunction with the history (time window) and clinical 
situation (NIH-score, stroke severity). However, the estimation of the 
potentially salvageable brain is only possible with multimodal imag-
ing and/or a detailed interpretation of source images from CTA (9).
The basic principle of multimodal imaging is the definition of the 
infarct core (non-salvageable brain) and the penumbra (salvage-
able brain). The most reliable method to image an acute infarct 
core is MRI with diffusion-weighted imaging (DWI) (10). In the early 
stage of stroke evolution, DWI shows the areas of cytotoxic edema, 
which is consistent with the infarct core. Several authors suggest 
that patients who have a core infarct volume of 60–100 ml measured 
on DWI images are not likely to benefit from intra-arterial treatment. 
This volume approximately represents one-third of the middle cere-
bral artery. NE-CT also shows the infarct core if the vasogenic edema 
has caused enough hypodensity to be detected on NE-CT. However, 
this usually occurs 5–6 hours after stroke onset.
The core of the infarct is surrounded by the so-called penumbra, 
a region of reduced brain perfusion. In this area, the brain has an 
impaired function but is still alive and therefore potentially salvage-
able. Both MR perfusion and CT perfusion are capable of displaying 
this area of hypoperfusion. The difference of the infarct core and the 
penumbra theoretically corresponds to the salvageable brain (mis-
match concept). Although this concept seems to be logical, there is 
no common agreement on the definition of the penumbra based 
on different perfusion parameters. MTT (mean transit time), TTP 
(time to peak), and Tmax (time to maximum contrast arrival) may be 
used as single parameters or in combination. Furthermore, no over-
all accepted threshold has been defined; to make things even more 
complex, due to the pathophysiological evolution of an acute isch-
emic infarct, pure perfusion imaging (i.e., CT perfusion) cannot dis-
play the infarct core. Although it has been described that areas of 
critically reduced CBV (cerebral blood volume) and/or CBF (cerebral 
blood flow) may correspond to the infarct core, this is not reliable 
(11). It has been shown that differences in the acquisition technique 
and also in the applied software can lead to a different display of the 
infarct core (12).
However, in the EXTEND-IA trial, patient selection for IA treat-
ment was based on CT perfusion. Definition of the infarct core was 
defined by CBF (less than 30%), and definition of penumbra was 
based on Tmax (more than 6 seconds delay). Interestingly, this man-
ner of patient selection resulted in good clinical outcome of 71% 
after 3 months, compared to only 32% and 54% in the two other 
recently published positive trials (MR CLEAN and ESCAPE).
In conclusion, according to the current evidence, patient selection 
for intravenous and/or intra-arterial stroke treatment is based on 
patient’s history and clinical situation as well as on three main imag-
ing parameters that are as follows:
• Exclusion of hemorrhage
• Exclusion of a large infarct core (i.e., more than one-third, if the 

MCA territory is approximately equivalent to a volume of 60–100 ml 
of brain tissue)

• Confirmation (or exclusion) of a proximal occlusion of a major 
brain-supplying artery

Multimodal imaging is used with increased frequency and promis-
ing results. However, there is no clear evidence at present that ther-
apeutic decision making can be based on these sophisticated imag-
ing tools. Nevertheless, it can be expected that more evidence 
regarding the applicability of these techniques will be available in 
the near future.
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204.3
Direct recanalisation with or without stent retrievers
A.S. Turk
Department of Radiology, Medical University of South Carolina, 
Charleston, SC, United States of America

Learning Objectives
1.  To understand the technical differences of clot retrieval with and 

without stent retrievers
2. To learn about direct thromboaspiration without a stent 

retriever
3. To learn about clot removal with stent retrievers

No abstract available.

204.4
Current status of IA acute stroke treatment in light of the MR 
CLEAN trial: the neurologist’s view
Y.B.W.E.M. Roos
Department of Neurology, Academic Medical Center, Amsterdam, 
Netherlands

Learning Objectives
1.  To learn about the results of the MR CLEAN trial
2. To understand the importance of these results compared to 

previous trials
3. To learn about the impact of this trial on stroke practice

No abstract available.

Special Session
Evidence Forum: Peripheral angioplasty

205.1
Should balloon angioplasty be the first-line treatment for 
aorto-iliac occlusive disease?
A.M.H. Sailer
Radiology, Maastricht University Medical Centre, Maastricht, 
Netherlands

Learning Objectives
1.  Know the different technologies available
2. Learn about the role of these for treatment of stenosis and 

occlusive disease
3. To learn about the anatomical considerations
Know the different technologies available
Aorto-iliac occlusive disease (AIOD) is common and can present any-
where from the distal aorta to the common femoral arteries. One of 
the main contributing factors for AIOD is age, leading to an antic-
ipated increase in prevalence with increase of average age of the 
population. The aorto-iliac region is affected in about one third of 
patients with peripheral artery disease, and morphology varies from 
localized stenosis to complete aorto-iliac occlusion (Leriche syn-
drome). Due to a strong correlation between AIOD and coronary 
artery disease (CAD), all patients with AIOD should be assessed for 
CAD and vice versa. AIOD causes a spectrum of symptoms from 
intermittent claudication to critical limp ischemia. Symptomatic 
AIOD requires treatment, but asymptomatic patients might also 
be treated in order to facilitate access for other endovascular pro-
cedures like transcatheter aortic valve repair (TAVR) or before renal 
transplant implantation. Lifestyle changes and risk factor modi-
fication, mainly consisting of smoking cessation, blood pressure 
control, and statin therapy, should be part of the disease manage-
ment for all patients with AIOD. The role of exercise therapy for mild 

claudication is controversial due to limited collateral growth poten-
tial in this territory. Invasive treatment options include percutane-
ous transluminal angioplasty (PTA) with or without stent placement 
or surgical therapy with anatomical or extra-anatomical bypass 
grafting. Endarterectomy is performed mainly in combination with 
bypass surgery or in hybrid procedures.
Learn about the role of these for treatment of stenosis and 
occlusive disease
The primary goal in the treatment of AIOD is to relieve symp-
toms and to improve patient’s quality of life and functional status. 
Surgical therapy is effective in achieving these goals with high long-
term patency rates. However, open surgery has significant periop-
erative mortality and morbidity due to wound and graft infection, 
hernia, and other complications. Endovascular therapy offers ade-
quate hemodynamic results and at the same time lower morbidity 
and mortality, shorter hospital stays, and lower expected costs than 
does open surgery. Ongoing development in devices and increased 
experience with endografts in aortic repair have made angioplasty 
and stenting the treatment of choice for more and more challenging 
AIOD pathology, unless open revascularization is required for other 
reasons. In experienced hands, endovascular treatment for Trans-
Atlantic Inter-Society Consensus (TASC) C and D lesions is safe and 
effective with low complication and high technical success rates.
Restenosis or occlusion after endovascular treatment is the main 
problem. It is caused by residual plaque, constrictive remodeling, 
or intimal hyperplasia. Primary patency further depends on the 
status of the run-off vessels, which have to be kept in mind when 
comparing patency rates, especially in small studies. Recurrent 
AIOD can almost always be managed effectively with a percuta-
neous approach achieving secondary patency rates and limp sal-
vage rates of endovascular therapy comparable to surgical ther-
apy. However, optimal primary clinical results at lowest costs are 
desired. In a review of angioplasty for focal AIOD, mean techni-
cal success rate of 95% and 5-year patency of 80-90% are reported. 
The only randomized controlled trial comparing angioplasty to sur-
gical therapy shows no difference in 3-year patency between both 
groups. Direct and late success of angioplasty, however, is limited 
by recoil stenosis and late re-stenosis. Little disagreement exists 
about stenting as a secondary procedure after failed angioplasty 
with residual systolic pressure gradient > 10 mmHg or residual ste-
nosis > 30% or in order to treat flow-limiting dissections and ulcer-
ative plaques. Predilatation may be performed in order to facilitate 
stent placement.
One area of continuous debate is the role of direct (primary) versus 
selective (after failure of PTA) stenting. Advocates for direct stenting 
maintain that there is less intimal hyperplasia after stenting. In irreg-
ular and calcified lesions, direct hemodynamic results may be bet-
ter with stenting due to smoothing of the surface and leaving fewer 
irregularities and less dissection flaps. Especially after recanaliza-
tion of occlusions, direct stenting potentially causes decreased risk 
for peripheral embolization as the thrombus and plaque are trapped 
between the mesh of the stent and the arterial wall. The Dutch iliac 
trial provides a randomized comparison of direct stent placement 
compared to primary angioplasty followed by selective stent place-
ment in case of a residual gradient > 10 mmHg after PTA. In this 
study, 279 patients with mainly short iliac stenosis and few occlu-
sions were included, and those with complex lesions were excluded. 
No significant differences in technical success, short-term and 5-year 
patency, and quality of life were found between groups. By apply-
ing the selective stenting strategy, stent placement was avoided in 
60% of the cases. The STAG trial compared primary stenting with 
angioplasty in iliac artery occlusions shorter than 8 cm in length; 
112 patients were randomly assigned to each group, and technical 
success of the procedures, distal embolization complications, and 
patency were assessed. No differences in primary and secondary 
patency after 1 and 2 years were observed, but initial technical suc-
cess rates were significantly higher and embolization complications 
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lower in the direct stenting group. Direct stenting for aorto-iliac 
lesions has become common practice and is advocated by many 
studies. Reported technical success and clinical success are excel-
lent, but late failure due to in-stent restenosis do occur, which often 
requires more advanced devices in re-treatment. In a retrospective 
review of 151 patients with AIOD who underwent either direct stent-
ing or PTA with selective stenting, the authors found 100% clinical 
success rates for TASC A and B lesions in both groups. Short- and 
long-term patency were significantly higher for the direct stent-
ing group in TASC C and D lesions, and overall perioperative com-
plication rate was lower for direct stenting than for angioplasty 
and selective stenting (3% versus 24%). Currently, level 1b evidence 
data support that in AIOC, angioplasty can be an acceptable first-
line treatment for focal, concentric, non-calcified, non-ostial steno-
sis. Aorto-iliac occlusions and complex lesions can be treated safely 
with primary stenting.
To learn about the anatomical considerations
In patients with concurrent stenosis of the common femoral artery, 
a hybrid procedure of iliac artery angioplasty with or without stent 
placement in combination with endarterectomy (with or without 
profundoplasty) is appropriate. Current evidence for device choice 
and procedure planning for specific AIOD pathology (e.g., in-stent 
restenosis), anatomical location (e.g., complete aorto-iliac occlu-
sion), and AIOD morphology (e.g., common iliac artery versus exter-
nal iliac artery) will be discussed during the session.

205.2
Should balloon angioplasty be the first-line treatment for 
femoropopliteal disease?
S. Müller-Hülsbeck
Department of Diagnostic and Interventional Radiology / Neuroradi- 
ology, Ev.-Luth. Diakonissenanstalt zu Flensburg, Flensburg, Germany

Learning Objectives
1.  Know the different technologies available
2. Learn about the role of these for treatment of stenosis and 

occlusive disease
3. To learn about the anatomical considerations
With respect to our patients we diagnose and treat during daily 
work, this question does not allow a clear “YES” or “NO” answer. The 
adequate manner to answer might be “YES, BUT....”
An attempt to clarify this “YES, BUT...” will be made during the evi-
dence forum lecture. Please find below some strategies of interpret-
ing what “YES, BUT...” means.
An interventional procedure consists of four elementary interven-
tional treatment steps followed by an adequate follow-up of the 
patient: 1. lesion access, 2. lesion crossing, 3. lesion treatment, and 
4. vascular closure. Once a lesion, either a stenosis or an occlusion, is 
crossed successfully with a guide wire, different endovascular treat-
ment algorithms are possible like PTA, BMS, DEB, and DES, as well as 
others like laser and atherectomy. For the moment, it is appropri-
ate to start treatment of an old lesion with PTA or plain old balloon 
angioplasty (POBA), regardless of the lesion length. Just PTA means 
look and see what happens to the index lesion. Just PTA means to 
choose a balloon size appropriate in terms of diameter and length 
to cover the lesion on an intention-to-treat basis. The time of bal-
loon inflation and the applied inflation pressure will influence the 
immediate outcome during a first angiographic control (1). Often, 
one wonders about the result. It will have different faces; one might 
look like an undiseased vessel without any signs of remaining ste-
nosis, recoil, and dissection. It is still appropriate to stay with this 
result, advising the patient for the right medication and follow-
up care. To stay with PTA as the first-line and single-line treatment 
seems justified. A recent Cochrane analysis demonstrated that 
there was a short-term gain in primary patency and no sustained 
benefit from primary stenting of lesions of the superficial femoral 

artery in addition to angioplasty (2). If one wants to go ahead with 
a DCB, a BMS, or a DCS, PTA still remains the first-line treatment. At 
the moment, valuable study data indicate that we do not harm the 
patient with an additional implant made of Nitinol or additional 
drug like paclitaxel. Data indicate enhanced primary patency rates 
and reduces TLR rates under ideal and selected trial conditions. In 
real world conditions, meaning during daily practice, the difference 
in terms of reported outcome might be lower. PTA is still the first-
line treatment, and it might be enriched by an additional DCB as 
indicated in promising trial data (3). An implant like BS or DES should 
limited to PTA failure.
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205.3
Should balloon angioplasty be the first-line treatment for 
infrapopliteal disease?
T. Rand
Dept. of Radiology, KH Hietzing, Vienna, Austria

Learning Objectives
1.  Know the different technologies available
2. Learn about the role of these for treatment of stenosis and 

occlusive disease
3. To learn about the anatomical considerations
Multiple trials have investigated endovascular treatment options in 
infrapopliteal lesions and stents vs. PTA, which has always been the 
classic question in studies. However, regarding infrapopliteal lesions, 
some special criteria have to be considered for discussion.
As a general rule, particularly for infrapopliteal lesions, efficient 
treatment is based on the biological behavior of the underlying dis-
ease and on the appropriateness of methods and techniques.
Biological background:
For infrapopliteal lesions, the biological background of infrapop-
liteal lesions is crucial. Particularly patients with diabetes mellitus, 
who are frequently associated with small vessel disease below the 
knee present with long diffuse arteriosclerotic disease. Highly calci-
fied and rigid stenosis as well as long occlusion exist, and more than 
80% of lesions are more than 10 cm in length.
Endovascular options:
Regarding endovascular options, the treatment of infrapopliteal 
lesions has been started with plain old balloon angioplasty (POBA) 
approximately two decades ago, with the use of low-profile balloons 
that came from coronary interventions. Treatment options were 
later enlarged by the use of stents, which showed to have some 
advances in short, rigid stenosis. Drug-coated stents even overcame 
these results in some special indications. In the PTA section, further 
improvement was achieved by the development of long, flexible 
balloons. Latest radical improvements and innovations were added 
by the development of drug-eluting balloons (DEBs), which in the 
meantime were successfully used in infrapopliteal lesions.
The basic idea for the use of DEBs is to improve the outcome of PTA 
by using paclitaxel as an antiproliferative agent to reduce restenosis 
and to avoid the negative influence of the remaining stent material, 
similar to the use in drug-eluting stents (DES).
Until now, several studies have shown the successful use of DEBs in 
BTK lesions, particularly the statistically demonstrated superiority of 
DEB over plain balloon angioplasty for restenosis and target lesion 
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revascularization. Moreover, in several current investigations, study 
questions and endpoints changed from the evaluation of numeric 
results such as restenosis and freedom of reintervention to clini-
cal aspects such as improvement of clinical results or freedom from 
amputation.
Technical considerations and development of PTA techniques:
Dedicated devices for PTA for infrapopliteal use in longer lesions have 
been developed. Low-profile balloons with a length of up to 20 cm 
contribute substantially to the successful treatment of long BTK lesions. 
Currently, dedicated guidewires for long chronic total occlusions (CTO 
wires) have been developed, and they can successfully be used in infr-
apopliteal arteries. CTO wires start at a diameter of 0.014 inch and have 
a range of tip loads from 3 to 25 g. These wires are designed to cross 
lesions within the lumen. Basically, although a true lumen approach 
will mostly be considered as the first-line technique for longer lesions, 
it is acceptable if not beneficial to carry out angioplasty for longer seg-
ments from the subintimal tract using a hydrophilic guidewire.
By using micropunctures of pedal arteries, infrapopliteal arteries 
can be achieved in the retrograde technique, and/or an antegrade-
retrograde access can be created resulting in pedal plantar loop 
techniques or subintimal flossing, which was first described as the 
SAFARI technique. Pedal plantar loop techniques can create a guide-
wire loop from the anterior tibial artery to the posterior tibial artery 
through the pedal arch. Such techniques facilitate the recanalization 
of long segments of infrapopliteal pedal and plantar arteries.
Studies:
Multiple studies have been conformed with the goal to evaluate 
individual results of POBA, DEBs, bare stents, and DES in infrapopli-
teal lesions and to compare results. (1-7)
Recent publications presented results from the meta-analysis of 
DEBs and DES placement where DEB angioplasty and DES demon-
strated superior outcomes compared with PTA and BMS, with no dif-
ference in amputation or mortality. (1)
When comparing PCB vs. DES in long infrapopliteal lesions, a 
recently published prospective randomized controlled trial dem-
onstrated that DES were related with significantly lower residual 
immediate postprocedure stenosis, and they have shown signifi-
cantly reduced vessel restenosis at 6 months. However, PCB might 
produce positive vessel remodeling. (4) Other studies underline 
the meaning of DEB in infrapopliteal lesions. For the DEBATE study, 
DEBs compared with PTA strikingly reduced 1-year restenosis, tar-
get lesion revascularization, and target vessel occlusion in the treat-
ment of below-the-knee lesions in diabetic patients with critical 
limb ischemia (CLI). (8) Other authors considered DEB as the leading 
approach in below-the-knee disease. (6)
General considerations:
Due to the background and nature of BTK lesions, it is essential to 
treat this special kind of lesions with dedicated tools and concepts 
as simply and effectively as possible.
Starting with the biological background of BTK lesions, PTA is most 
effective, and it easily and quickly treats long lesions.
This biological background of infrapopliteal arterial disease might 
have influenced an obvious change in paradigms in the treatment of 
long infrapopliteal lesions. Consequently, the revised TASC-II guide-
lines stated an “increasing evidence to support a recommendation 
for angioplasty in patients with CLI and infrapopliteal artery occlu-
sion;’’ lesion length is no longer used to determine a recommenda-
tion for treatment.
As a further and an effective development in PTA, drug-coated bal-
loons have recently been started to be used, and they are a strong 
and new tool for treating long segmental lesions and have shown 
very promising results.
However, with regard to stents, treatment options seem to cover 
more focal and short segments or bail-out procedures.
The use of stents in BTK lesions have proved to be sufficient for bail-
out strategies; however, they have not been used in long tibial arte-
rial disease systematically.

Conclusion:
Regarding angioplasty of infrapopliteal lesions, excellent clinical 
results can be achieved with the proper use of dedicated techniques 
and devices. With the current development based on the biological 
background of lesions and under the premise of fast, effective treat-
ments, PTA as the first-line approach even more proves to be the 
right tool.
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205.4
Should balloon angioplasty be the first-line treatment for 
visceral artery occlusive disease?
J.V. Patel
Department of Radiology, The General Infirmary at Leeds, Leeds, 
United Kingdom

Learning Objectives
1.  Know the different technologies available
2. Learn about the role of these for treatment of stenosis and 

occlusive disease
3. To learn about the anatomical considerations

No abstract available.
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Special Session Controversy
Controversies in venous disease treatment

301.1
Pre-emptive dilation of stenoses in dialysis access: pro
B.S. Tan
Department of Radiology, Singapore General Hospital, Singapore, 
Singapore

Surveillance of haemodialysis access is advocated by the current 
KDOQI guidelines. The guidelines indicate that a single abnormal 
monitoring value should not be used in isolation. The recommenda-
tion is for a combination of clinical factors and surveillance parame-
ters to be monitored, and prospective trend analysis of these param-
eters is more valuable in deciding which patient requires further 
imaging and intervention.
Among the threshold values recommended for further assessment 
are access flow rate less than 600 mL/min in grafts and less than 
400–500 mL/min in fistulae, venous segment static pressure (mean 
pressures) ratios greater than 0.5 in grafts or fistulae, and arterial 
segment static pressure ratio greater than 0.75 in grafts.
However, much of the recommended guidelines have been based 
on observational studies with historical control groups, and there is 
an ongoing debate as to whether the use of surveillance with pre-
emptive intervention improves long-term access survival.
There has been a dearth of randomized controlled trials addressing 
this issue, and many of the studies have included a relatively small 
number of patients.
In analysing the strategy of pre-emptive dilation of stenosis in dialysis 
access, it is perhaps better to consider grafts and fistulae separately. 
For grafts, while initial observational studies suggested a reduction 
in thrombosis with surveillance programmes, this has not been sub-
sequently supported by evidence from randomized control trials. 
This is also the conclusion of a systematic review published in 2008.
However, the data for pre-emptive intervention in fistulae sug-
gests that surveillance can be of benefit. The same review showed 
that there was reduced risk of fistula thrombosis in the surveillance 
groups. Despite this, there was no reduction in the risk of fistula loss.
A more recent single-centre randomized controlled trial showed sig-
nificant benefit of an active surveillance programme in decreasing 
fistula thrombosis and loss. Using parameters that are more aggres-
sive than the KDOQI guidelines, i.e. a combination of positive phys-
ical examination, access flow of 500–900 mL/min and/or elevated 
venous pressure measurements, patients were enrolled to either a 
control group or to an early pre-emptive intervention group. The 
early pre-emptive intervention group led to a relative risk of 0.47 
[95% confidence interval (CI): 0.17–1.15] for access failure (P=0.090), 
0.37 [95% CI: 0.12–0.97] for thrombosis (P=0.033) and 0.36 [95% CI: 
0.09–0.99] for access loss (P=0.041).
The results of this trial are promising and suggest that the strategy 
of pre-emptive intervention has a distinct part to play in the man-
agement of haemodialysis access. There is clearly a need for larger 
multicentre randomized trials to confirm this.
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301.2
Pre-emptive dilation of stenoses in dialysis access: con
R. Shoenfeld
Surgicenter, The Access Center at West Orange, West Orange, NJ, 
United States of America

AV access failure most often results from multiple factors culminat-
ing in neointimal hyperplasia, vessel stenosis, and eventually throm-
bosis. These events predominate in the juxta-anastomotic seg-
ment in AV fistulae (AVF) and at the venous anastomosis in AV grafts 
(AVG). Certain factors such as surgical anastomotic configuration 
and wall shear stress (WSS)1 have been shown to cause endothe-
lial dysfunction, leading to activation and intimal migration of fibro-
blasts, vascular smooth muscle cells, and proliferation of microves-
sels2. Other implicated causes include chronic kidney disease-medi-
ated vasculopathy3, inadequate outward remodelling and compli-
ance mismatch due to vessel wall stiffness in synthetic AV grafts, and 
increased arterial stiffness in diabetes mellitus.
On a molecular level, vascular smooth muscle cell proliferation may 
be initiated by growth factors (PDGF-BB), hormones, or other stim-
uli such as uremia, oxidative stress, tissue injury, inflammation, cyto-
kines, and certain drugs. Via various pathways, they influence pro-
duction of transcription factors (non-coding microRNAs [miRs]) that 
direct gene activity. These miRs help downregulate gene expres-
sion through translational repression or degradation of target mRNA 
(autophagy), causing phenotype switching of vascular smooth mus-
cle cells from contractile to synthetic. This results in increased pro-
liferation, migration, matrix secretion, and microvessel proliferation. 
Although our knowledge of the molecular processes driving neointi-
mal hyperplasia is rapidly expanding, many questions remain to be 
answered with respect to mechanisms of action, particularly in veins.
AVFs have a much higher reported primary failure rate than AVGs due 
to non-maturation4. Once mature, AVFs require fewer interventions 
than AVGs to maintain similar cumulative patency. Early surgical or 
endovascular intervention may result in salvage of immature AVFs with 
acceptable post-intervention primary patency (PIPP) and access circuit 
primary patency (ACPP). However, there is a paucity of published level I 
data on cumulative patency following pre-emptive dilatation.
In a non-randomized study, Timmy Lee et al. reported cumulative 
AVF survival of 68% vs.78% vs. 92%, respectively, at 1 year following 2 
vs.1 vs. 0 interventions prior to achieving maturation. At 2 years, AVF 
survival was 57% vs.71% vs.85%, respectively, and at 3 years, AVF sur-
vival was 42% vs. 57% vs. 75%, respectively. Frequency of interven-
tion to maintain patency after maturation was 3.51 ± 2.2 vs.1.37 ± 
0.31 vs.0.76 ± 0.10, respectively, per year. They concluded that AVFs 
requiring intervention to maintain patency had decreased cumula-
tive survival compared with those that spontaneously matured5.
The rationale for pre-emptive dilatation of stenoses in dialysis access 
follows KDOQI surveillance guidelines6. AVFs with access dysfunc-
tion and/or access blood flow (Qa) < 400–500 ml/min and AVGs 
with either Qa ≤ 600 ml/min or Qa < 1000 ml/min with a decrease of 
>25% should be referred for stenosis imaging and treatment.
In a randomized trial, Tessitore et al. reported that elective stenosis 
revision in functional AVFs with Qa > 350 ml/min resulted in a four-
fold reduction in risk of access loss compared with intervention in 
dysfunctional AVFs7.
Vascular access screening also detects subclinical and significant ste-
noses (>50%) in properly functioning AVFs with Qa ≥ 500 ml/min. 
These AVFs can deliver adequate dialysis with a low risk of failure8. No 
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intervention is warranted in such cases since the stenosis is not hemo-
dynamically significant (i.e., poor clearance, prolonged bleeding, diffi-
cult cannulation, and >50% stenosis, with a trending change in access 
flow or pressure). Treatment may be harmful since unnecessary angio-
plasty (PTA) for stable or slow-growing stenoses may impair access sur-
vival by prompting aggressive restenosis due to accelerated neointimal 
hyperplasia9.
AV access surveillance and pre-emptive treatment of severe ste-
nosis have been reported to reduce the incidence of thrombosis. 
However, randomized controlled trials failed to confirm improved 
long-term AV access survival. In a systematic review and analysis, 
Tonelli et al.10 reported no conclusive evidence that screening with 
access flow measurements prevented access loss in fistulas or grafts 
nor did pre-emptive angioplasty result in improved quality of life or 
conserved resources. Moreover, randomized controlled trials did not 
demonstrate benefit of surveillance in grafts.
In a randomized trial to test the hypothesis that pre-emptive treat-
ment of AVGs reduces thrombosis rates and increases access survival 
compared with treatment only at time of dysfunction or thrombo-
sis, Dember et al.11 randomized 64 patients to 2 study arms (obser-
vation and pre-emptive treatment). Monthly static venous pressure/
systolic pressure ratios (SVPR) were obtained. Values ≥ 0.4 triggered 
pre-emptive intervention in the treatment group, whereas patients 
in the observation group only underwent study and treatment for 
access dysfunction or thrombosis. During the 3.5-year study period, 
the proportion of patients with a thrombotic event was significantly 
greater in the observation group. However, both groups showed 
similar thrombosis rates, identical access abandonment (14 patients/
group), and no statistical difference in time to access abandonment.
In a sequential observational trial, Shahin et al.12 compared histori-
cal controls (physical exam) with physical exam plus monthly access 
flow monitoring (ultrasound dilution technique). The addition of 
access flow monitoring resulted in a sevenfold increase in angio-
plasty procedures (0.67 vs. 0.09 per access-year). Angioplasty effec-
tively restored flow to original baseline, with no improvement in 
thrombosis rate or cumulative patency. Primary assisted patency 
decreased due to the increased rate of angioplasty.
In their report on interim analysis of a randomized controlled trial, 
Tessitore et al. confirmed that treating asymptomatic stenoses could 
trigger aggressive stenosis, leading to thrombosis13. Another poten-
tial concern was the generation of high Qa (>2000 ml/min) leading 
to high-output heart failure14.
Paclitaxel-coated balloons employed after successful conventional or 
high-pressure angioplasty retard neointimal hyperplasia and stenosis in 
AVFs and possibly in AVGs. Their mechanism of action involves stabiliza-
tion of nuclear microtubules causing tubular overload of cells and arrest 
of cell division at the G2/M checkpoint, thus preventing cytokinesis.
Three significantly flawed trials reported results with paclitaxel-coated 
balloons in treating AVF and AVG stenosis in 51 patients15,16,17. Six-
month primary patency ranged from 70% to 92.3%. Two of the studies 
reported 12-month patency of 90.9% and 20%16,17. One study reported 
24-month patency of 57.8%16. These results suggest a short-term 
advantage of paclitaxel-coated balloons over conventional balloons in 
retarding neointimal hyperplasia. Patane et al.’s unusually good long-
term results were outliers without a control group for comparison.
Perhaps most importantly, the concept of pre-emptive treatment of AV 
access stenosis is misguided, based on the idea that repeatedly dilating a 
stenosis with a balloon will somehow correct abnormalities of wall shear 
stress, vascular remodeling, compliance mismatch, and suboptimal anas-
tomotic angles/configuration to favorably improve long-term access via-
bility. Instead, we must recognize that stenosis is the macro-manifes-
tation of molecular response to vessel injury and endothelial dysfunc-
tion. The ultimate solution will reside in our understanding of vessel wall 
molecular biology and our use of genetic tools to influence or control the 
factors that upregulate and downregulate the genetic response to injury.
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O. Pellerin
Interventional Radiology, Hopital Européen Georges Pompidou, 
Paris, France

No abstract available.

301.4
Permanent filters are obsolete: con
S.D. Qanadli
Radiology and Interventional Radiology, Centre Hospitalier 
Universitaire Vaudois, Lausanne, Switzerland

No abstract available.

301.5
Surgery for Paget-Schroetter syndrome is mandatory: pro
S. Black
Vascular Surgery, Guy’s and St Thomas’ NHS Foundation Trust, 
London, United Kingdom

Paget-Schroetter syndrome is the phenomenon of upper limb deep 
vein thrombosis stimulated by repetitive endothelial damage to 
subclavian and axillary veins, resulting in thrombosis.
It is well recognised that anatomical factors, which allow for repet-
itive trauma during the course of exercise (or effort), facilitate and 
perpetuate this trauma. (1, 2)
The anatomical abnormalities that allow the thoracic outlet to be 
restricted are formed primarily by the first rib, clavicle and scalenus ante-
rior muscle, with contribution from other abnormalities such as the pres-
ence of the cervical rib and congenital bands and hypertrophy of scale-
nus tendons and abnormal insertion of the costoclavicular ligament.
The role of other factors, such as haematological abnormalities, while 
undoubtedly being part of the process, is less well established. (3)
Established practice, as with lower limb DVT, has viewed anti-coag-
ulation alone as the gold-standard treatment for DVT of both the 
upper and lower limb. With advancements, in particular of catheter-
directed lysis techniques, it is now increasingly apparent that long-
term consequences of conservative management in a young patient 
population are unacceptable. (2, 4-7)
The premise is accepted that intervention confers better results; ulti-
mately, this is predicated on restoring normal venous outflow from 
the upper limb.
Therefore, there are two options for treatment:
Venous lysis without surgery (lysis, venoplasty ± stent)
Venous lysis plus surgery (±venoplasty ± stent)
The first non-surgical strategy ignores the contribution made by 
anatomical factors.
Published results of the first strategy suggest that good results may 
be achieved in up to 75% of patients, with the rest requiring surgery 
at a delayed interval due to residual symptoms, principally recurrent 
thrombosis and the development of post-thrombotic syndrome. A 
strategy of selective surgical intervention after lysis, while in princi-
pal sensible to avoid the risks of surgical intervention, is only pos-
sible with a robust pathway for identifying which of the patients 
would require surgery. However, no such pathway exists. (8)
In addition, venoplasty and stenting without rib resection has ex-
tremely poor outcome due to stent fracture and re-occlusion. (2, 8-10)
It therefore remains, with current evidence, that best results for the 
treatment of Paget-Schroetter syndrome are achieved by the policy of 
catheter-directed lysis and by the correction of anatomical abnormality 
(first rib resection) in all patients who are suitable for intervention.

References
1. Zell L, Kindermann W, Marschall F, et al. Paget-Schroetter 

syndrome in sports activities--case study and literature review. 
Angiology. 2001;52:337–42. [PubMed].

2. Urschel HC, Jr, Patel AN. Surgery remains the most effective 
treatment for Paget-Schroetter syndrome: 50 years’ experience. 
Ann Thorac Surg. 2008;86:254–60. [PubMed].

3. Heron E, Lozinguez O, Alhenc-Gelas M, et al. Hypercoagulable 
states in primary upper extremity deep vein thrombosis. Arch 
Intern Med. 2000;160:382–6. [PubMed].

4. Donayre CE, White GH, Mehringer SM, et al. Pathogenesis deter-
mines late morbidity of axillosubclavian vein thrombosis. Am J 
Surg. 1986;152:179–84. [PubMed].

5. AbuRahma AF, Robinson PA. Effort subclavian vein thrombosis: 
evolution of management. J Endovasc Ther. 2000;7:302–8. 
[PubMed].

6. Urschel HC, Razzuk MA. Paget - Schroetter syndrome: What 
is the best management? Ann Thorac Surg. 2000;69:1663–9. 
[PubMed].

7. Grunwald MR, Hofmann LV. Comparison of urokinase, alteplase, 
and reteplase for catheter-directed thrombolysis of deep venous 
thrombosis. J Vasc Interv Radiol. 2004;15:347–52. [PubMed].

8. Lee JT, Karwowski JK, Harris EJ, et al. Long-term thrombotic 
recurrence after nonoperative management of Paget-Schroetter 
syndrome. J Vasc Surg. 2006;43:1236–43. [PubMed].

9. Molina JE, Hunter DW, Dietz CA. Protocols for Paget-Schroetter 
syndrome and late treatment of chronic subclavian vein 
obstruction. Ann Thorac Surg. 2009;87:416–22. [PubMed].

10. Urschel HC, Jr, Patel AN. Paget Schroetter syndrome therapy: 
failure of intravenous stents. Ann Thorac Surg. 2003;75:1693–6.

301.6
Surgery for Paget-Schroetter syndrome is mandatory: con
G.J. O’Sullivan
Interventional Radiology, U.C.H. Galway, Galway, Ireland

The problem with Paget-Schroetter/venous thoracic outlet syn-
drome (VTOS) is that it is not the name of a single entity, but rather 
it is a catch-all term for a wide variety of conditions, the causes of 
which are attributed to the compression of neurovascular structures 
as they cross the thoracic outlet.
As with most conditions in which the diagnosis is clinically diffi-
cult, treatments vary amongst different doctors. Most of us tend to 
see things in a way in which we can treat the patient. It is human 
nature to attempt to “do something.” This is particularly so amongst 
a group of interventionalists.
The title of this debate is whether surgical reconstruction is man-
datory in Paget-Schroetter syndrome. To interventional radiolo-
gists, “surgery” would clearly represent some form of open opera-
tion, whereas “surgery” to the general public would be considered 
to include any form of intervention including venography, wire pas-
sage, thrombolysis, and stent placement.
So a better title of this debate might be as follows:
“Paget-Schroetter syndrome is better managed by conservative 
therapy rather than any form of operative or interventional therapy”
For acute axillo-subclavian venous thrombosis, treatment needs 
to address three problems: thrombus, extrinsic compression, and 
intrinsic damage to the vein. Thrombolysis is the most commonly 
recommended treatment, with continued anticoagulation for sev-
eral months. Surgery is needed to decompress the area between the 
back of the first rib and the front of the clavicle. The timing of this is 
under debate.
For chronic obstruction, differentiation between venous-related 
symptoms and neurological symptoms is much more difficult, and it 
is here that the real problems lie.
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Special Session
Genitourinary embolisation

302.1
Uncontrolled post-partum haemorrhage
L. Ratnam
Interventional Radiology, St George’s Foundation NHS Trust, 
London, United Kingdom

Learning Objectives
1.  To learn how to select the appropriate patient
2. To learn how to perform embolisation
3. To learn about the outcomes including future fertility
Obstetric haemorrhage remains one of the major causes of mater-
nal death in both developed and developing countries. Primary 
post-partum haemorrhage (PPH) is the most common form of 
major obstetric haemorrhage. In the 2003–2005 report of the UK 
Confidential Enquiries into Maternal Deaths, haemorrhage was the 
third highest direct cause of maternal death (6.6 deaths/million 
maternities).
The traditional definition of primary PPH is the loss of 500 ml or more 
of blood from the genital tract within 24 hours of delivery. Secondary 
or late PPH occurs after 24 hours but less than 6–12 weeks after deliv-
ery. Primary PPH involving an estimated blood loss of 500–1000 ml 
(and in the absence of clinical signs of shock) should prompt basic 
measures (close monitoring, intravenous access, full blood count, 
group and save) to facilitate resuscitation should it become necessary. 

If a woman with primary PPH is continuing to bleed after an esti-
mated blood loss of 1000 ml (or has clinical signs of shock or tachycar-
dia associated with a smaller estimated loss), this should prompt a full 
protocol of measures to achieve resuscitation and haemostasis.
The main causes of primary PPH are uterine atony (80% of PPH) and 
trauma or laceration of the lower portion of the genital tract. Other 
causes include caesarean section, invasive placentation, congeni-
tal or acquired coagulation disorders, uterine rupture or inversion, 
bladder flap haematoma, retention of blood clots or placental frag-
ments and fibroids. The main causes of secondary PPH are retained 
placenta, abnormal placentation, uterine subinvolution, coagulopa-
thies and ruptured pseudoaneurysm (PSA).
Transcatheter arterial embolisation (TAE) of the pelvic arteries for con-
trol of persistent PPH was first described in 1979. A 2002 review sum-
marised case series totalling 100 women and reported 97% suc-
cess with selective arterial embolisation for obstetric haemorrhage. 
Interventional radiology should be considered in all cases with per-
sistent haemorrhage despite appropriate medical and obstetric treat-
ment. Where there is uterine rupture or bladder injuries are suspected, 
surgery is preferred. In PPH after caesarean section and vaginal birth, 
in secondary PPH or in case of coagulopathies, TAE should be the pre-
ferred option. TAE must be performed rapidly and should be consid-
ered as soon as blood transfusion has started in order to avoid delays 
which allow severe coagulation abnormalities with disseminated intra-
vascular coagulation (DIC) and associated increased morbidity.
Embolisation Technique
The technique is similar to that carried out for uterine artery emboli-
sation. We perform bilateral common femoral arterial punctures usu-
ally under ultrasound guidance, and 6-French sheaths are inserted. 
Bilateral 4-French RIM catheters are used to selectively catheter-
ise the uterine arteries. Very rarely, in cases with small or tortuous 
uterine arteries, or arteries that appear prone to spasm, we would 
use a microcatheter. Embolisation is carried out using slurry of gel-
foam created by mixing small cubes of gelfoam cut out of a sheet 
of gelfoam sponge with contrast and saline using a three-way stop-
cock and two syringes. Unless a specific, focal bleeding point is iden-
tified and embolised, embolisation must be bilateral due to pres-
ence of anastomosis between the uterine arteries, which may there-
fore result in rebleeding when only one uterine artery is embolised. 
Following embolisation, if there are no contraindications, a closure 
device is used to seal the puncture site.
Minor complications which may arise from embolisation include 
puncture site haematoma, uterine artery dissection, transient sci-
atic nerve paresis, infection and post-embolisation syndrome. Major 
complications are rare and include non-target embolisation causing 
bladder necrosis, embolic material migrating down the external iliac 
artery and causing acute limb ischaemia and uterine necrosis requir-
ing hysterectomy.
Frequently, no focal bleeding point is identified from a flush aorto-
gram or even on selective catheterisation of the uterine arteries. If 
the patient is not critically unstable and catheterisation is not too 
difficult, we advocate performing bilateral selective embolisation of 
the uterine arteries. Where time is of the essence due to haemody-
namic instability and catheterisation of the uterine artery is not prov-
ing straightforward, embolisation of the anterior division of the inter-
nal iliac artery can be carried out. In cases of secondary PPH, a focal 
bleeding point is sometimes seen due to the delayed rupture of a 
PSA. Following caesarean sections, the PSAs are usually of the uterine 
arteries, whereas following traumatic vaginal deliveries, they are usu-
ally of the internal pudendal or vaginal arteries. If a PSA is identified, 
more selective embolisation can be carried out using coils.
In patients with morbidly adherent placentas, prophylactic occlu-
sion of the internal iliac arteries prior to a planned, elective caesar-
ean section enables a controlled approach to delivery in this high-
risk group. Should there be uncontrollable haemorrhage in these 
cases, embolisation can be performed immediately as there is 
already access into the internal iliac arteries.
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Outcome
Failed TAE is noted in cases with DIC, major transfusion (more than 5 
to 10 red blood cell packs transfused), blood loss of greater than 1.5 
l, morbidly adherent placenta and severe arterial spasm at the time 
of initial embolisation. This is seen in 5–10% of cases. Where there is 
continued or repeat bleeding after an apparently successful TAE, a 
repeat TAE should be considered.
Repeat procedure may demonstrate reopening of a previously 
occluded uterine artery, which can then be re-embolised. An aorto-
gram should be performed with the tip of the pigtail catheter at the 
level of the renal arteries to look for significant uterine blood supply 
from the ovarian arteries, as well as collateral supply which can arise 
from the inferior mesenteric artery, iliolumbar, lumbar, middle rectal 
and other arteries.
Fertility
In spite of the presence of transient ovarian failure, no adverse effect 
on fertility is seen in 91–100% of cases of patients undergoing TAE. 
Regular menstruation has been reported in recent studies with rates 
of 97–100% in almost 290 patients. Follow-up studies of smaller 
groups of women who had undergone arterial embolisation for con-
trol of PPH also suggest that the intervention does not impair subse-
quent menstruation and fertility.
Conclusion
Treatment of PPH requires a multi-disciplinary approach with close 
involvement of obstetricians, interventional radiologists and anaes-
thetists. It is important that arterial embolisation is considered early 
in the treatment algorithm to avoid failure due to the development 
of severe clotting abnormalities.
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302.2
Pelvic congestion
A. Basile
Interventional Radiology, Ospedale Garibaldi Centro, Catania, Italy

Learning Objectives
1.  To learn how to select the appropriate patient
2. To learn how to perform embolisation
3. To learn about the clinical outcomes
Approximately 10% of outpatient gynecologic visits are second-
ary to chronic pelvic pain; among the varied causes, pelvic conges-
tion syndrome (PCS) is second only to endometriosis in frequency. 
Symptoms are varied, and classically, dyspareunia or menstrual dis-
order is observed more often in multigravidae. Correlation of imag-
ing findings with clinical history and physical examination lead to 
correct diagnosis with high sensitivity (94%) and specificity (77%), 
especially when other significant gynecological or pelvic patholo-
gies are excluded (1). Therefore, gonadal venography through fem-
oral or jugular access still remains the definitive imaging modality to 
diagnose patients with PCS. If reflux is present, then selective cathe-
terization and embolization can be performed.
Interventional radiological embolization is curative in up to 83% of 
cases (2). Sclerosing agents alone or in combination with coils or 
plugs are commonly used. The most accepted embolization tech-
nique for PCS consists of bilateral ovarian vein embolization if the 
right ovarian vein is refluxing; in cases in which symptoms persist 
for a period of 3–6 months, the embolization of internal iliac veins is 
performed. Here is an increasing population of patients with reflux-
ing pelvic veins associated with leg varicosities for whom the pri-
mary embolization of four pelvic veins (both ovarian and internal 
iliac veins) has been successfully performed (3,4).
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302.3
Testicular varicocele
T. Jargiełło
Department of Interventional Radiology, University School of 
Medicine, Lublin, Poland

Learning Objectives
1.  To learn how to select the appropriate patient
2. To learn how to perform embolisation
3. To learn about the outcomes including future fertility
A varicocele is defined as an abnormally dilated vein within the sper-
matic cord caused mainly by retrograde blood flow through the inter-
nal spermatic vein. Varicocele is detected in 9–20% of the general male 
population and observed in about 40% of subfertile/infertile adult 
males. In many cases, varicocele is asymptomatic; but according to 
many authors, it is the most common correctable cause of male infer-
tility. Among many non-specific symptoms, effort-associated pain and 
cosmetic defects usually cause serious discomfort to patients.
There are many theories explaining formation of varicocele: congeni-
tal absence or malfunction of valves and a specific shape and course 
of the left spermatic vein are the most popular ones. Compression 
of the left renal vein between the aorta and the superior mesen-
teric artery (nutcracker syndrome) or post-thrombotic complications 
are less common. More than 90% of varicocele cases are left-sided. 
Bilateral varicocele and isolated right-sided involvement are very rare.
Endovascular embolisation of varicocele was described for the first 
time by Iaccarino in 1977, and in following years, various embolisa-
tion techniques (different embolising agents) have been succes-
sively described. Nowadays, the most frequent technique used is a 
combination of coils and sclerosing agents, which is simple, effective 
and economic. Our preferred method is the ‘sandwich technique’, 
which means distal coiling/sclerosant in a foam shape/proximal coil-
ing. We found it very effective for testicular vein obliteration to keep 
foam sclerosant between coils and also with fewer complications, 
when sclerosant is not migrating to the scrotum.
Endovascular treatment of varicocele has some well-known advan-
tages: it is a minimally invasive procedure performed under local 
anaesthesia and causes much less patient anxiety than conventional 
surgical operations. The modern percutaneous transcatheter proce-
dures have comparable, or even lower, recurrence/persistence rates 
compared to microsurgical and laparoscopic methods. Nevertheless, 
some authors argue that surgery is still the first choice of treatment.
Till the mid-1980s, many clinical studies on varicocele treatment 
have shown variable effects on postoperative sperm parameters 
and pregnancy rates. A number of conflicting results in this subject 
come from many different clinical approaches, variable repair tech-
niques and problematic controls, especially when associated with 
other reproductive technologies. Despite that, varicocele repair 
(embolisation) is nowadays considered as the primary treatment 
option when a couple with documented infertility involves a male 
with a clinical varicocele and suboptimal semen quality.
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302.4
Prostate and bladder haemorrhage
M.A. de Gregorio, A. Laborda;
GITMI, University of Zaragoza, Zaragoza, Spain

Learning Objectives
1.  To learn how to select the appropriate patient
2. To learn how to perform embolisation
3. To learn about the outcomes including complications
Life-threatening haematuria is a severe problem that usually demands 
urgent medical or surgical treatment. Surgical treatment is often not 
indicated due to advanced age or poor conditions of the patient. 
First references to prostate or bladder artery embolisation in medi-
cal literature to treat haematuria date back to the year 19791.
There are several aetiologies, which can cause severe haematu-
ria with difficult medical or surgical control. When ureteral or renal 
causes are ruled out, the most important causes are bladder, pros-
tate and urethral tumours and transurethral resection of the pros-
tate (TURP), prostatic biopsy and radiation or cyclophosphamide-
induced cystitis. In some patients with this pathology, haematuria 
can be life threatening. When conservative treatment fails, surgery 
is not always possible because of high-operative risk. In these cases, 
endovascular embolisation can be a safe and effective method to 
control bladder or prostatic bleeding2.
For endovascular embolisation, the biggest disadvantage is the cor-
rect anatomical identification of arteries supplying different organs 
of the pelvis. When it is technically possible, clinical success is 
achieved in over 90% of the cases3-6.
The vascular anatomy of the pelvis is difficult and variable as there 
are multiple collateral arteries that hinder its recognition. Several 
authors have tried to systematise vascular maps through schemes 
and studies with CT, angiography and even cadaver studies7.
It is utterly important to check for the following in CT images of the 
patient before embolisation: organs involved, affected arteries, etc. 
Various C-arm angulations or even the use of cone-beam CT can 
help identify the diseased arteries3.
The embolisation technique requires a thorough previous workup, 
appropriate for an elderly patient with foreseeable comorbidities 
and severe haematuria8,9.
A unilateral or bilateral femoral access is recommended under local 
anaesthesia or mild sedation. The hypogastric artery may be catheter-
ised with a single or double curve catheter (such as Cobra 2, vertebral 
and MPA), and a 30–50° angulation of the C-arm may be useful to bet-
ter identify bleeding arteries. Once the bleeding arteries have been 
identified, coaxial microcatheterisation is then required. The small 
size of some of the arteries (such as prostatic and vesical) requires cali-
bres between 1.8 and 3 French. Initially, distal embolisation is recom-
mended, and the most used embolisation agents are polyvinyl alco-
hol (PVA) or trisacryl gelatine microspheres (300–500 microns).
Larger particles (500–700 microns) may be of use when reflux is 
achieved. Other embolisation agents such as n-butyl-2-cyanoac-
rylate and ethylene vinyl alcohol (Onyx) can be used with similar 
results. Its use requires expertise in the management of these sub-
stances and a special microcatheter. Once one side is embolised, it 
is necessary to repeat this same process on the contralateral side 
either by the same route or through a contralateral access3,9.
If distal catheterisation of vesical or prostatic arteries is not possi-
ble for some reason, the entrance to these arteries can be occluded 
with 0.018-inch microcoils. Sometimes, it is even impossible to safely 
access the anterior trunk of the hypogastric artery. In this case, it 
can be occluded by larger size macrocoils released at its ostium or 
by embolisation with temporary materials such as gelfoam. Ligouri 
G et al.8 have published excellent results with complete internal iliac 
artery embolisation, with permanent and non-permanent agents 
safeguarding the superior gluteal artery. Other authors have used 
non-permanent agents and coils with similar results10,11.
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When a detailed examination of the affected organ vascularisation 
shows no signs of bleeding, it is mandatory to investigate for other 
arterial origins supplying organs such as the inferior mesenteric artery12.
There are potential complications, although rare, due to rich and 
abundant collaterals existing in pelvic organs. Post-embolisation 
syndrome and gluteal and perineal pain have been described after 
any pelvic artery embolisation. Other rare complications include 
bladder necrosis with possible fistula to other organs, skin necrosis, 
gluteal nerve paresis and even neurological impairment due to the 
involvement of the anterior sacral artery3.
It is essential to have a thorough knowledge of the angiographic 
anatomy of pelvic organs to be able to recognise them in each spe-
cific case using C-arm angulation or cone-beam CT. The use of micro-
catheters below 2.3 French allows safe supraselective embolisation 
of small prostate or bladder arteries.
Conclusion: Embolisation of arteries supplying the pelvic organs is 
feasible, safe and effective in controlling haematuria when conser-
vative medical or surgical treatment has failed or is not indicated. 
Whenever possible, embolisation should be bilateral, and the use 
of microcatheters is advisable to allow supraselective embolisation 
and to conduct a thorough technique to prevent the embolisation 
of other areas.
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Special Session
Management of colorectal liver metastases

303.1
Treating colorectal liver metastases with liver-directed therapies: 
the medical oncologist’s point of view
J. Taieb
Service d’hépatogastro-entérologie, Hôpital Européen Georges 
Pompidou, Paris, France

Learning Objectives
1.  To learn how to classify patients with colorectal liver metastases
2. To learn how to implement liver-directed therapies in the 

treatment of colorectal liver metastases
3. To learn how to discuss the data on liver-directed therapies

No abstract available.

303.2
Ablation in the modern oncological setting: when and how
A. Gillams
Imaging Dept, The London Clinic, London, United Kingdom

Learning Objectives
1.  To learn how to select patients for image-guided ablation
2. To learn how to select the most appropriate ablation technique
3. To learn how to combine ablation with systemic therapy
When resection, when chemotherapy, when ablation, when 
and which combination?
Treatment choices depend on liver tumour number, size, distribu-
tion, the presence of extra-hepatic disease, potential for radical ther-
apy to extra-hepatic sites of disease, disease-free interval between 
the primary resection and the diagnosis of liver metastases, stage 
of the primary tumour, success of the primary treatment, patient 
comorbidity and response to chemotherapy. Definitions of resect-
ability and ablatability vary between centres due in part to local 
resources and expertise.
Optimal thermal ablation requires a minimum of 1-cm ablative mar-
gins, which in turn requires due consideration of tumour size, num-
ber, location, ablation technology, imaging guidance and intra-pro-
cedural imaging assessment. Analysis of local recurrence rates and 
survival shows an advantage for small tumours with consistently 
lower tumour progression reported with reducing tumour size. The 
most common cut-off point is 3 cm. However, tumours up to 5 cm 
can be completely ablated and permanently eradicated depend-
ing on their anatomic position and the treatment protocol used. 
Recurrence rates for >5-cm tumours ranges from 27% to 45%, so 
thermal ablation with curative intent is not generally recommended 
for metastases >5 cm. Most centres will accept patients with up to 5 
tumours. Some centres treat up to 9 tumours, if the maximum diam-
eter is <4cm, and usually at 2 treatment sessions. As in the resection 
literature, the best results are achieved in solitary tumours; I have 
previously reported 3-year survival in excess of 80% in patients with 
small, <4-cm solitary tumours, and Kim et al reported 5-year survival 
of 51% in solitary tumours.
Accepted applications for thermal ablation in colorectal liver metas-
tases include patients with inoperable disease due to extent/distri-
bution of disease, lack of adequate liver reserve or patient co-mor-
bidity, and as part of the test-of-time approach and patient choice. 
Future applications may include resectable disease, e.g. for small sol-
itary tumours.
Resectable disease
For some years, all patients received neoadjuvant chemotherapy 
followed by resection in those who respond. Chemotherapy was 
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used as a triage mechanism, with many centres not advocating 
radical therapy in non-responders. Chemotherapy response rates 
have greatly improved in the last 15 years from <30% to >75%, so 
although the majority did not respond, some degree of chemother-
apy response is now expected. A more recent trend is to offer resec-
tion de novo in those who are resectable, followed by adjuvant che-
motherapy with neoadjuvant chemotherapy being reserved for 
those who are not readily resectable at presentation. Oncologists 
argue about the benefit of adjuvant chemotherapy; there are 
reported significant differences in progression free survival but less 
evidence for an improvement in overall survival.
Unresectable but ablatable disease
Several ablation groups have published RFA survival data in unre-
sectable patients of 50% at 3 years and 30% at 5 years. Although 
most centres agree that ablation adds a survival advantage to sys-
temic chemotherapy in inoperable patients, this is still not universal. 
Randomised controlled trials have struggled to accrue, and the one 
RCT that did get started closed early and was insufficiently powered. 
Inevitably, there was some cross-over between treatment groups 
with 8.5% of the chemotherapy-only arm undergoing liver resection 
and the chemotherapy arm also received significantly more salvage 
chemotherapy. However, this RCT (CLOCC) showed a significant dif-
ference in progression free survival between the 2 groups at 3 years 
(27.6% for the ablation group vs. 10.6% for the chemotherapy group; 
p = 0.025). The overall survival at 30 months was not significantly dif-
ferent, but the survival curves continued to separate on long-term 
follow-up; 47% vs. 36% at 4 years and 40% vs. 30% at 5 years.
I would advocate ablation with adjuvant chemotherapy in patients 
who are ablatable de novo and neoadjuvant chemotherapy in non-
ablatable patients with the hope that downsizing will allow a defin-
itive treatment with ablation and or resection. As ablation is mini-
mally invasive with a low morbidity, the interval between chemo-
therapy and ablation can be as little as 2 weeks.
Resectable with adjunctive measures but also ablatable – which 
route is better?
Five-year survival following resection with adjunctive measures such 
as portal vein embolisation is 25%. Some but not all of these patients 
will have denovo ablatable disease with comparable survival, and 
40% of patients fail to complete their planned resection programme 
after portal vein embolisation, due to either inadequate liver hyper-
trophy or tumour progression. There is some evidence that por-
tal vein embolisation stimulates tumour growth in the contralat-
eral lobe. Ablation could be a better, far less traumatic, less complex 
treatment journey with a greater chance of treatment completion. 
In patients with normal volume liver and normal background liver 
parenchyma, it is possible, with appropriate access to anaesthesia, 
guidance techniques and ablation technology, to ablate up to 9 liver 
metastases at 2 treatment sessions 4 weeks apart.
As with patients who require portal vein embolisation, staged resec-
tion is associated with poorer overall survival and many patients fail 
to complete the treatment programme due to complications or dis-
ease progression. For those with ablatable disease de novo, ablation 
should seriously be considered as these patients are more likely to 
complete radical treatment to all sites of disease.
Resectable and ablatable
There is sufficient retrospective data showing comparable survival 
results in appropriate patients, that an RCT should be considered. 
Percutaneous ablation is much less invasive with minimal mortal-
ity and a much lower major morbidity. Serious complication rates 
of <2.5% have been published by several high volume centres. 
Ablation also preserves normal liver parenchyma. Given that most 
patients have multiple metastatic episodes, maximising the volume 
of normal liver also maximises the therapeutic options at each stage 
of the disease. Local recurrence rates post ablation can be as good 
as post resection if due regard is given to patient selection, imaging 
guidance, anaesthesia and ablation technique.

Conclusion
The role of ablation is becoming much more widely accepted by our 
clinical colleagues. Emphasis now should be on minimising local 
recurrence rates after ablation. This will result in an increased sur-
vival benefit and wider acceptance of ablation as an alternative to 
surgery in appropriate patients.
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303.3
HAIC, TACE, or TARE?
P.E. Huppert
Diagnostic and Interventional Radiology, Klinikum Darmstadt, 
Darmstadt, Germany

Learning Objectives
1.  To learn how to select patients for HAIC, TACE, and TARE
2. To learn how to select the most appropriate technique
3. To learn how to combine HAIC, TACE and TARE with systemic 

therapy
There is no clear evidence that hepatic arterial infusion chemother-
apy (HAIC) via ports or isolated hepatic perfusion (IHP), transarte-
rial chemoembolization (TACE), and transarterial radioembolization 
(TARE) will improve overall survival (OS) and progression-free sur-
vival (PFS), respectively, in comparison with systemic treatment (ST) 
or best supportive care. However, local response and conversion to 
resectability due to these treatments have been shown, and this will 
probably provide benefit for salvage patients.
In 2007, a systematic review including 10 RCTs concluded that 
HAIC does not provide survival benefit in comparison with ST (1). 
However, subsequent trials showed that HAIC combined with ST 
after the failure of first-line therapy may improve PFS to 4–7 months 
(2-4). Conversion to resectability was achieved in 35%–47% (3,5).
IHP may improve local response in very selected patients progres-
sive after ST. Response rates up to 60%–68%, with PFS up to 12 
months may be possible (6,7).
Since 1998, several trials evaluated conventional TACE in patients 
with metastases refractory to ST. Objective response rates of 
2%–63%, PFS of 3–8 months, and OS of 8.6–14.3 months showed 
highly variable results (8-12).
TACE using drug-eluting microparticles (DE-TACE) with irinotecan 
loaded into several types of microparticles had been evaluated in six 
retrospective studies and in one RCT comprising 215 patients (13-19). 
If patients had pretreatment with ST, local tumor control (no pro-
gression) was 40%–86%, PFS was 4–8.1 months, and OS was 5.4–13.3 
months after first DE-TACE.
TARE was evaluated in seven trials comprising 1174 patients, with 
data of 606 patients from a multicenter trial (20-26). Most patients 
had ST prior to TARE. Local tumor control ranged between 29% and 
73% depending on time interval and tumor volume, and OS was 6.2–
11.6 months.
HAIC, IHP, TACE, DE-TACE, and TARE are treatment options for 
patients with failure of one or more lines of standard palliative ST. 
Clinical results of these treatments are similar and offer a chance 
of PFS between 4 and 8 months depending on tumor load, per-
formance status, and extrahepatic tumor spread. Advantages of 
DE-TACE are a high level of standardization and a low grade of 
complexity.
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303.4
Patient follow-up and when to re-intervene
M.C. Soulen
Radiology, University of Pennsylvania, Philadelphia, PA, 
United States of America

Learning Objectives
1.  To learn how to develop follow-up protocols for patients with 

colorectal liver metastases
2. To learn how to diagnose recurrent disease
3. To learn how to select patients for repeat interventional 

treament

No abstract available.

Special Session Controversy
Controversies in radiation safety

304.1
Dose optimization is easy and improves image quality: pro
E. Vano1, G. Bartal2;
1Radiology, Complutense University, Madrid, Spain, 2Radiology, Meir 
MC, Kfar-Saba, Israel

Please refer to abstract 304.2 for the collective abstract of Dr. Vano 
and Dr. Bartal:
Dose optimization is easy and improves image quality: pro & con

304.2
Dose optimization is easy and improves image quality: con
G. Bartal1, E. Vano2;
1Radiology, Meir MC, Kfar-Saba, Israel, 2Radiology, Complutense 
University, Madrid, Spain

Collective abstract of Dr. Vano and Dr. Bartal:
Dose optimization is easy and improves image quality: pro & con
This topic is one of the main issues while considering potential con-
troversies in radiation safety and image quality. We will address sev-
eral hard-hitting questions that are important for our daily routine 
and safe practice:
•  Are we properly and responsibly managing patient and staff radi-

ation doses as we perform and document image-guided (mainly 
fluoroscopy) interventions?

•  Are we asking for “excellent image quality” instead of diagnostic 
image quality, which is really required to be maintained according 
to the highest international standards?

We present the points of view of two experienced professionals: 
interventional radiologist (IR) and medical physicist (MP). The main 
task of an IR is to perform a safe and successful procedure. Safety 
for the IR is zero procedure-related complications, while radiation 
safety usually plays a secondary role, if any. The MP is an important 
team member who should be there in order to make sure that the 
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staff follows safety standards using passive and active radiation pro-
tection tools and methods, thereby contributing useful information 
and helping in the optimization of procedures.
Following topics will be addressed in this session:
1. Clear definition and meaning of optimization when ionizing radia-
tion is used in interventional procedures (1, 2).
a. The MP highlights that the optimization of interventional proce-
dures is not always equivalent to patient and personnel radiation 
dose reduction during the entire clinical procedure.
b. In some instances, the level of radiation dose needs to be 
increased when the required image quality has to be high.
2. The IR requires more information on image quality and on its reli-
ability in clinical practice (3).
3. Are there any standards (3, 4)?
4. Can a phantom evaluation/simulation guarantee acceptable diag-
nostic image quality in a real case (2)?
5. Should a certain level of radiation dose be considered as the limit 
for certain complex procedures (1, 2)?
Real-time image quality evaluation (the really needed diagnostic 
information) is a challenging task in clinical practice, and it should 
be utilized in any quality assurance and optimization program (1, 4).
The MP claims that it is simple to suggest actions to improve image 
quality, but IRs not only need to have “adequate image quality” but 
also “adequate diagnostic information.” The diagnostic information 
is a combination of several images, sometimes obtained using var-
ious acquisition techniques and/or modalities (fluoroscopy, cine, 
DSA, and cone-beam CT) and different post-processing and numeri-
cal reconstructions. The striking difference between diagnostic and 
interventional radiology is that IRs need an intraprocedural real-time 
imaging (4, 5, 6). Clearly, the decisions are often made based on the 
preacquired images displayed on monitors in the cath. lab together 
with real-time imaging, mainly fluoroscopy.
IR is a practicing clinician who is able to recognize “low image quality” 
as well as the advantages of different imaging modalities, but is not 
usually aware of the “cost” of radiation dose for patient and staff when 
shifting from fluoroscopy to DSA runs or when using several cone-
beam CT acquisitions during the interventional procedure. IRs request 
“clear information” on radiation doses involved in different imaging 
modes to decide on when and how to implement each of them.
One of the problems is that IRs usually lack the knowledge on how 
to evaluate quality of dynamic imaging, impact of geometry param-
eters (e.g., angulation and distances), and thickness of patients on 
radiation dose.
There are other collateral but relevant aspects in optimization hav-
ing an impact on patient and staff doses that are discussed and 
argued between the MP and IR.
The MP suggests to consider specific training and to implement 
diagnostic reference levels (DRLs) and planning to record and pro-
cess patient doses and periodically compare the obtained median 
values with the existing DRLs reported in the literature. Also, he 
suggests to conduct a program to detect high doses in patients to 
decide the clinical follow-up of potential skin radiation injuries and 
to include this risk in the informed consent for patients (7).
The IR points out the still existing practical difficulties for patient 
dose registries, and the lack of support (sometimes) from the MP in 
imaging departments, but agrees on the need to bring these issues 
to quality assurance committees and to promote actions to improve 
radiation safety culture (4).
Optimization requires close cooperation of the whole imaging team, 
including the radiographer, as well as proper, continuous training to 
gain from the advantages of the new technology in X-ray and imag-
ing systems.
The MP suggests the convenience to work in close cooperation with 
the IR and the radiographer and to understand the requirements in 
the image quality of different parts of clinical procedures. Moreover, 
we have to register patient doses and compare them with DRLs in 
order to detect potential high doses that might induce skin radiation 

injuries in patients. The IR questions the necessity and reliability of 
DRLs. The physicist also highlights the need to audit staff doses and 
specially lens doses by considering the new limit for occupational 
exposures (2, 4, 6). All these aspects should be a part of clinical ses-
sions and radiation safety culture.
The IR points out that the final balance between the benefit (success 
of the clinical procedure) and the risk (radiation doses for patient 
as well as renal risk from contrast media and anesthesia) should be 
considered for each procedure, especially in pediatric and elderly 
patients. Optimization actions should be finally decided by a team 
headed by an experienced IR, with special training in dose manage-
ment and radiation protection (4, 5, 6).
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Real-time dose monitoring of staff makes sense: pro
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Please refer to abstract 304.4 for the collective abstract of Prof. 
Jaschke and Dr. Efstathopoulos:
Real-time dose monitoring of staff makes sense: pro & con
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304.4
Real-time dose monitoring of staff makes sense: con
E.P. Efstathopoulos1, W. Jaschke2;
12nd Department of Radiology, National and Kapodistrian University 
of Athens, Athens, Greece, 2Radiology, Medical University 
Innsbruck, Innsbruck, Austria

Collective abstract of Prof. Jaschke and Dr. Efstathopoulos for:
Real-time does monitoring of staff makes sense: pro & con
Intro-Background
Occupational exposures in interventional radiology are of high con-
cern. The current gold standard for radiation monitoring is per-
sonal dosimetry with the use of passive personal dosimeters that 
are checked after a period of time. Due to the advances in imag-
ing and the increased complexity in interventional techniques, staff 
may be exposed to high dose levels; therefore, real-time dose mon-
itoring continues to gain ground. Active badges measure radiation 
dose in real-time, giving radiology personnel immediate feedback 
regarding their exposure. There are several studies supporting that 
real-time feedback of radiation doses decreases staff exposure [1, 2]. 
Some of the advantages and disadvantages of real-time dose moni-
toring are listed below.
Advantages
• Real-time dose monitoring gives you the information you need to 

manage your own X-ray dose exposure.
• You learn how to avoid being unnecessarily exposed to radiation.
• It Increases awareness of lowering the personal dose: the staff can 

be more aware of what areas in the room have high dose rates and 
can therefore avoid these “hot spots” or try to spend as little time 
as possible in those areas.

• It Increases staff compliance with use of radiation protection 
equipment and dose reduction techniques.

• Application of the radiation protection principles: radiation protec-
tion culture is fostered.

o In the case of integrated real-time dosimetry solutions:
• There are a lot of available recorded data for post-processing that 

could help in improving radiation safety.
• Real-time dosimetry helps to identify optimal equipment settings. 

The operator gets a real-time feedback regarding dose and image 
quality.

• Changes in equipment settings that may occur accidentally during 
software updates can cause an unnecessary high radiation expo-
sure to the staff. Real-time dose monitoring helps to identify the 
reason for an increased dose during identical procedures prior and 
after a software update of the angiographic equipment.

Disadvantages/Challenges
• Use of multiple sensors is cumbersome or impossible.
• Inconvenience to the staff: change in the routine/habits and addi-

tional parameters to think (i.e., placement of extra dosimeters).
• Staff may forget to check the dosimeter (or the base station) dur-

ing a complicated PCI; dosimeters will thus only be useful during 
“standard procedures” when the staff have more “free time” dur-
ing the procedure.

o In the case of integrated real-time dosimetry solutions:
• It can be difficult to remember what happened during a procedure 

if data are not analyzed immediately after the procedure. It may be 
good if a physicist or someone having good knowledge of radia-
tion protection could give the staff feedback and help them inter-
pret their dose graphs.

• One potential risk of having this kind of system for a longer time is 
that one might stop looking at the base station.

• Base station may not always be seen when sitting for example.
• The efficacy of real-time monitoring devices has not been estab-

lished yet.
• The cost is high.

Conclusion
One important thing to remember is that real-time monitoring sys-
tems do not replace the TLD or other legal dosimeters, and they 
should be more considered as a tool for improving the staff’s aware-
ness so that they easier can take action and optimize their radiation 
environment.
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Patient dose monitoring and recording is essential: pro
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Collective abstract of Dr. Paulo and Prof. Loose for:
Patient dose monitoring and recording is essential: pro & con
In recent years, health professionals have provided assistance to 
unprecedented actions of several international organizations [such 
as International Atomic Energy Agency-IAEA (1–3), World Health 
Organization-WHO, European Commission-EC (4–6), and International 
Commission of Radiological Protection-ICRP (7,8)] regarding radia-
tion protection in medicine. Those actions have been carefully fol-
lowed and counted with the active collaboration of the European 
Societies representing the health professionals directly involved in 
the medical procedures using ionizing radiation.
One of the most significant topics is the importance of the devel-
opment and implementation of an effective patient dose monitor-
ing and recording system, allowing to track patient dose during his/
her lifetime, independently of where the exposure took place and in 
what modality. The development of such a system will benefit sev-
eral stakeholders:
• the society in general, by contributing to the increase of “health 

literacy”;
• the health authorities, by providing relevant information for plan-

ning and development of medical imaging departments;
• the regulators and health authorities, by facilitating the process 

of determination of population dose exposure due to medical 
exposure;

• the hospital managers, by assisting in the justification process and 
in the clinical decision support;

• the medical imaging departments, by providing support in the 
development of an optimization process and benchmark tools;

• the patient, by allowing a real-time dose exposure tracking, and 
therefore keeping it below the levels defined by the international 
organizations; and

• the research community, by creating patient dose exposure data 
centers, with relevant information, for the development of a har-
monized metric system for patient exposure.

These are some of the aspects that, combined with the engagement 
of the medical imaging equipment manufacturers, will contribute 
for the implementation of a real patient safety (8–11) culture, the 
main reason why dose monitoring and recording is essential.
However, the risk of ionizing radiation is one of the many risks 
of patients in medicine but by far not the highest. Following the 
arguments of the previous pro speaker, it seems that patient dose 
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monitoring and recording is essential. Generally spoken, this state-
ment is true but … :
• We invest a lot of time and money into the process of monitoring, 

recording, and tracking of patient doses, especially in radiography 
where the risk of an exposed patient is comparable to the natural 
background radiation. The dose of many radiological procedures is 
in the range of, or below the “noise” of, risks of daily life like smok-
ing a few cigarettes, driving a car, performing various sports activ-
ities, and others. We record, store, and monitor the dose of a sin-
gle PA chest radiography, which is equivalent to 3 days of natural 
background radiation without being worried about the other 120 
annual “natural chest exams.” On the other hand, dose recording 
of modalities with higher patient exposure like CT or angiography 
is essential for examinations with deterministic risks, in children 
and young adults, and in women with unknown pregnancy.

• Following the ALARA principle, the dose of a justified examina-
tion must be optimized and not minimized. Reporting of doses to 
patients and referrers involves the risk of unwanted side effects. 
Assuming that neither patients nor referrers have sufficient knowl-
edge about the link between dose, image quality, and diagnos-
tic information, reporting of doses may be used for unintended 
benchmarking, e.g., “which radiologist performs my examination 
with the lowest dose?”

• A lifelong dose tracking of patients is a challenge with question-
able benefit. Assuming an acute disease in a patient, in which a 
radiological procedure is justified, the first question should be “do 
we have reports or images of prior examinations?” and not “do we 
know the dose history?” To simplify, justification of medical expo-
sure means to do more good than harm in an individual situation. 
Dose history should have only a limited impact on this decision 
and cannot be used to reject a justified procedure.

• Without any doubt, as laid down in the new Directive 2013/59/
Euratom (12), we have to fulfil the requirements of our competent 
authorities to record medical exposures for an estimate of the med-
ical population exposure and to derive diagnostic reference levels 
(13–15). All additional efforts in dose recording, storage, tracking, and 
processing should be limited to procedures with high doses, such as 
CT or interventional procedures with deterministic risks (16–18).

In summary, patient dose monitoring and recording should help to 
minimize the risk of ionizing radiation in medicine. As long as other 
risks to patients such as surgery, chemotherapy, anesthesia, and can-
cer by far exceed the risk of medical exposure, radiation protection 
is not a primary concern.
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Fundamental Course
Basic principles of biliary intervention

901.1
Biliary interventions for stone disease
E. Brountzos
2nd Radiology Department, University General Hospital “Attikon”, 
Athens, Greece

Learning Objectives
1.  To learn imaging strategies for diagnosing biliary strictures/

stones
2. To learn about different treatment strategies for anastomotic or 

iatrogenic biliary strictures
3. To learn about treatment strategies when dealing with intrahe-

patic and common bile duct stones
Benign biliary strictures are less frequent than malignant stenoses.
The commonest causes are as follows:
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Postoperative injury after cholecystectomy, gastrectomy, or hepa- 
tectomy.
Liver transplantation: anastomotic strictures, intrahepatic, or diffuse 
(ischemic cholangiopathy).
Blunt or penetrating trauma.
Lithiasis, pancreatitis, primary sclerosing cholangitis.
Abdominal ultrasonography, computed tomography, and MRI are 
highly sensitive for depicting the dilatation of the bile ducts and the 
location and cause of the obstruction.
MR cholangiopancreatography is ideal for depicting the anatomy of 
the bile ducts, the site of the stenosis, and its cause.
Benign biliary strictures can be treated by surgery or interventional 
radiology (IR).
The indications for IR treatment include high surgical risk, surgery 
failure, purulent cholangitis, and patient’s preference.
Contraindications include uncorrectable coagulopathy and ascites.
The intervention begins with percutaneous transhepatic cholangi-
ography (PTC). The stricture is located, crossed by a guide wire, and 
dilated with an angioplasty balloon. Because recurrence of the stric-
ture occurs in 30%-60% of the patients, a plastic catheter or stent is 
left in place for a period of 2-6 months.
Because of the high recurrence rate, stents and stent grafts have 
been tried with moderate results. Some authors have reported on 
retrievable stents; however, the main problem is the inflammatory 
process, which may be triggered by the foreign body presence and 
may result in recurrent stenosis.
Major complications include septic shock (1%), septicemia (5%), and 
hemorrhage (4%).
Biliary stones
Percutaneous treatment of biliary stones concerns three patients 
groups:
1. Patients with symptomatic gallstones, very high risk for 
cholecystectomy.
2. Patients with bile duct stones, who have failed or deemed not 
suitable for endoscopic management.
3. Patients with intrahepatic bile duct stones.
For group 1 patients, the intervention starts with percutaneous cho-
lecystostomy. For group 2 and group 3 patients, the intervention 
starts with PTC and placement of a biliary drainage catheter.
A combination of angioplasty balloons and baskets is usually used 
to fragment the stones, which are subsequently extracted through 
the percutaneous tract or pushed through the ampulla into the duo-
denum. In many cases, the use of lithotripters (ultrasonic or laser) is 
required to fragment the stones. These devices can be combined 
with the use of a flexible choledochoscope.
IR treatment results in complete gallstone removal in 90% of 
patients with a 6% major complication rate.
Similarly, 90% success rate has been reported for bile duct and intra-
hepatic bile duct stone removal, with a 10% complication rate.
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901.2
Biliary interventions in bile duct malignancy
H.-U. Laasch
Dept. of Radiology, The Christie NHS Foundation Trust, Manchester, 
United Kingdom

Learning Objectives
1.  To learn imaging strategies for diagnosing malignant biliary 

obstruction
2. To learn about different treatment strategies for malignant 

biliary strictures
3. To learn about follow-up and re-intervention strategies in 

patients with malignant biliary obstruction
The cornerstones to safe and successful percutaneous biliary inter-
vention are preparation and close collaboration with the interven-
tional endoscopists.
Adequate pre-procedure imaging with ultrasound and CT is essen-
tial, and MRCP helps planning difficult cases.
The puncture site should be chosen to allow drainage of at least 4 of 
the liver segments. Unless the prognosis is poor, multiple punctures 
should be considered in case of complex hilar strictures, but over-
ambitious procedures may result in permanent external drainage.
Patients must be well resuscitated, particularly in cases of sepsis. 
Intravenous fluids and antibiotics must be administered aggressively, 
and the team needs to be prepared for sepsis precipitated by increase 
in biliary pressure during the procedure. In case of suspected infection, 
the procedure should be staged and minimally invasive external drain-
age performed at the first attendance only. Where internal/external 
drainage is appropriate, this is preferable in order to conserve bile and 
limit fluid loss. Vascular access sheaths allow multiple exchanges, reduce 
trauma to the track and biliary leakage, allow contrast injection with a 
catheter or stent in situ, and facilitate track embolisation on removal.
Designs of self-expanding metal stents and their characteristics vary 
considerably. It is essential that interventionists understand the dif-
ferences and use them to their advantage. Covered stents are pref-
erable to achieve long-term patency, but must not be so placed that 
they occlude side branches or the cystic duct. Where possible, stents 
should be placed with the lower end across the papilla to optimise 
biliary drainage. The role of fenestrated stents or stents with a “large 
cell” design allowing bilateral stenting from a single puncture and 
the role of stents with anti-reflux valves still need to be established.
Currently, the greatest challenge is the increasing survival of pallia-
tive patients, requiring increasing numbers of repeat procedures. 
Consideration must be given not only to the current procedure but 
also to “the next time” when the stent has failed.
The presentation will illustrate basic principles of biliary access; 
the differences between laser-cut, braided, and knitted stents; and 
additional measures to optimise outcomes such as intra-ductal 
biopsy, intraluminal radiofrequency ablation, and transhepatic track 
embolisation.
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901.3
Biliary leak and iatrogenic bile duct injury management
O.M. van Delden
Department of Radiology, Academic Medical Center, University of 
Amsterdam, Amsterdam, Netherlands

Learning Objectives
1.  To learn imaging strategies for diagnosing biliary leak and iatro-

genic bile duct injury
2. To learn about different treatment strategies for biliary leak after 

lap chole
3. To learn about appropriate strategies for definitive treatment of 

patients with iatrogenic bile duct injury
PTBD plays a vital role in the treatment of biliary leak and iatro-
genic bile duct injury. Biliary leak may occur as the result of a vari-
ety of operations such as laparoscopic cholecystectomy, bilioenteric 
anastomosis for malignant or benign conditions and bile duct injury 
during non-biliary operations. PTBD can diagnose the exact loca-
tion and the extent of biliary injury, including anatomic variations, 
which may be difficult to clarify with MRCP in patients with leakage 
and non-dilated bile ducts. It can be used as the sole treatment in 
conjunction with ERCP as a rendezvous procedure or as a measure 
to prepare the patient for reconstructive bile duct surgery. The pres-
ence of one or more biliary drainage catheters may also guide sur-
geons during complex operations while creating bilioenteric anas-
tomosis. PTBD catheters may not only drain the bile ducts them-
selves but can also be positioned through the site of the bile leak 
into the peritoneal cavity, thereby draining the biloma very close to 
the hilum of the liver.
PTBD also plays an increasing role in the treatment of leakage of the 
duodenum or proximal jejunum, which can be very difficult to treat 
surgically.
In addition to this, the presence of transhepatic biliary access may 
be used to serve as the route for a feeding tube into the jejunum, 
which can be used for feeding and/or for restoring bile flow into the 
gut.
PTBD in these often sick patients in whom there usually is no dilata-
tion of bile ducts can be very challenging, and a proper technique is 
required using ultrasound guidance and thin needles for obtaining 
bile duct access. Deep procedural sedation with the help of anaes-
thesiology nurses can greatly facilitate these difficult procedures. 
Complications include sepsis, arterial or portal venous bleeding 
and drainage catheter dislocation, with subsequent intra-abdomi-
nal bile leakage. Interventional radiologists should not only perform 
the PTBD procedure but should also be continuously involved in 
catheter management as these patients will require numerous tube 
changes and repeat imaging to assess the progress of the treatment 
of the leakage.

901.4
Biliary interventions in liver transplant patients
J.H. Peregrin
Dpt. of Diagnostic and Interventional Radiology, IKEM, Prague, 
Czech Republic

Learning Objectives
1.  To learn imaging strategies for diagnosing biliary complications 

in liver transplant patients
2. To learn about different treatment strategies for biliary compli-

cations in liver transplant patients
3. To learn how to diagnose and manage other associated compli-

cations
Biliary complications (biliary strictures and/or leak) are considered 
‘Achilles heel’ of orthotopic liver transplantation (OLT) because of 
their high frequency, need for long-term repeated treatment and 

potential detrimental effects on graft and patient survival. Recent 
improvement in surgical techniques, immunosuppression and organ 
preservation have reduced their incidence from originally 30%–50% 
to 10%–20% at present (1, 2, 3, 4, 5, 6).
Biliary strictures:
• Anastomotic stenosis (incidence, 5%–25%; higher in grafts from 

living donors): they differ according to type of anastomosis. 
Choledochocholedochoanastomosis (CCA) is most commonly 
used, while choledochojejunoanastomosis (CJA) is usually used in 
patients with bile duct stenosis or other pathology, graft reduc-
tion, re-transplantation and PSC or after biliary surgery. They usu-
ally occur within the first year after transplantation (7, 8).

• Non-anastomotic stenosis (incidence, 0%–25%): They are most 
often caused by ischaemic fibrotic scarring caused by hepatic 
artery stenosis/thrombosis (9, 10). Hepatic artery revascularisation 
(usually PTA/stenting) increases the patency rate after dilatation up 
to 70%–90% (11).

The diagnosis is in recent years made by MRCP. Original surgical 
therapy is currently replaced by endoscopic or percutaneous tech-
niques. The method of choice is ERCP with repeated stenting (using 
plastic stents) with or without balloon dilatation. Percutaneous 
approach is reserved for patients for whom endoscopy has failed 
or is not feasible (usually in patients with CJA), although it may be 
technically challenging as bile ducts are usually not dilated because 
transplantation impairs biliary innervations (12). Balloon dilatation 
(often repeated) is employed followed by long-lasting external-
internal drainage (9). In patients with CJA with short hepatic duct, 
a kissing balloon technique can be used (balloons introduced from 
both left and right bile ducts).
Biliary leakage:
The incidence of biliary leakage is 6%–10%; it usually occurs within 
the first months after OLT. There are three different entities in bili-
ary leakage: leakage from anastomosis, leakage from the cut surface 
of the partial graft and leakage after (T) drain removal. A majority 
of leakages can be managed by prolonged abdominal drainage or 
endoscopic or percutaneous drainage. The strategy and technique 
of the therapy is similar to the stricture treatment. If the leak is com-
bined with biliary obstruction, the treatment of obstruction is essen-
tial for leakage management (13).
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Special Session
How to improve acute stroke management: new 
horizons

902.1
How can imaging improve patient selection for mechanical 
thrombectomy or IV thrombolysis?
P. Michel
Service de Neurologie, CHUV Lausanne, Lausanne, Switzerland

Learning Objectives
1.  To learn about the importance of imaging in patient selection 

for acute stroke treatment
2. To learn about new imaging parameters in patient selection
3. To understand how these new parameters could improve the 

right patient selection

No abstract available.

902.2
New generation stent retrievers
T. Andersson
Neuroradiology, AZ Groeninge, Kortrijk, Belgium

Learning Objectives
1.  To learn about new generation stent retrievers
2. To understand the technical differences of new retrievers
3. To learn what improved about new generation stent retrievers
Approximately 5 years since the more or less incidental finding that 
the detachable Solitaire® stent could be used to remove intracra-
nial thromboemboli, there has been a steady development of “stent 
retrievers” or “stentrievers.” At present, many alternatives such as 
Solitaire®, Trevo®, and Revive® are available in the market, most of 
them with similar basic construction. They all depend on the radial 
force to make the stent partially penetrate the thrombus and then to 
snare and hold it within the mesh, which has different configuration 
in various devices. The newly developed Embotrap® is different in a 
way that it instead traps and captures the thromboembolus and has 
an inner flow channel aimed at instant reperfusion plus breaking of 
the blood stream pressure gradient acting on the clot.
The stent retrievers are preferably used in conjunction with a bal-
loon guide catheter placed in the proximal internal carotid artery 
with or without a so-called intermediate catheter positioned as 
close as possible to the thromboemboli. The latter technique is par-
ticularly useful in patients with carotid stenosis or even occlusion 
caused by atherosclerosis or acute dissection.

In the recently published randomized controlled studies on intrave-
nous thrombolysis followed by thrombectomy against thrombec-
tomy alone (MR CLEAN, ESCAPE, and EXTEND-IA), stent retrievers 
were consistently utilized with preponderance for Solitaire FR®. In 
addition, in the presented but not yet published SWIFT PRIME study, 
Solitaire FR® was used exclusively. In conclusion, all these studies 
showed superiority of stroke patient outcome by adding endovas-
cular treatment with stent retrievers in the treatment of large ves-
sel occlusions.
In this presentation, modern stent retrievers will be discussed with a 
focus on studies, technique, and future development.
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902.3
MR guidance in endovascular acute stroke intervention with 
new magnetically-assisted, remote-controlled catheters
S. Hetts
Radiology, UCSF, San Francisco, CA, United States of America

Learning Objectives
1.  To learn the basic principles of MR guidance in acute stroke 

treatment
2. To learn how the technique could be applied with remotely 

controlled catheters
3. To understand the future of this approach with increased 

computational power
Magnetic resonance (MR) imaging guidance of endovascular inter-
ventions affords a wealth of physiological and structural informa-
tion, and it can be used for the delivery of local therapy without the 
use of ionizing radiation. The promise of endovascular MR-guided 
procedures remains unrealized in part because of the lack of 
MR-compatible catheters and guidewires that the user can safely 
navigate and track efficiently in real time. Maneuverability and steer-
ing performance of an endovascular catheter from a remote access 
site to pathologic targets is of paramount importance because it 
affects procedural time and efficiency.
We have used an electromagnetic microcoil on the microcatheter 
tip to deflect the catheter and assist endovascular navigation. When 
energized inside the MR imaging unit bore, the magnetic moment 
created by the microcoil will align itself with the direction on B0, 
causing the catheter tip to deflect. By controlling the direction of 
the current, the interventionalist can control the direction of deflec-
tion thus allowing the catheter tip to be more easily steered into the 
desired vessel branch. The operating system, deflection capability, 
and safety with the use of several generations of prototypes in vitro 
and in vivo will be described.
Translation of endovascular catheter and guidewire technologies to 
allow real-time MR guidance of endovascular therapy for acute isch-
emic stroke would enable intraprocedural, repeated evaluation of 
the viability of the brain parenchyma through the use of diffusion-
weighted imaging. Having such gold-standard physiological data 
available at any point during ischemic stroke interventions would 
permit the optimal selection of therapy by directing the physician 
to open occluded arteries supplying the viable brain, while leaving 
arteries to the dead brain closed thus lowering the risk of reperfu-
sion hemorrhage. Imaging and catheter-based tools that enable 
MR-guided acute stroke interventions are now undergoing a revolu-
tion based on improved computing power and manufacturing tech-
niques; these technologies are on the cusp of clinical translation.
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IA stem cell therapy in stroke patients
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Learning Objectives
1.  To briefly learn the background of stem cell treatment
2. To understand how stem cell treatment could be applied in 

acute stroke patients
3. To learn about the initial results of this treatment
Stem cell therapy is an emerging therapeutic modality in the treat-
ment of stroke. Its basis stems from the observation that cer-
tain parts of the adult brain are capable of regeneration. While the 
regenerative capacity of certain parts of the brain has been demon-
strated, it is clear that this endogenous repair process is unable to 
overcome the devastating damage to the brain tissue that occurs 
after acute, severe stroke.
Cell-based therapies have the potential to open up new avenues of 
treatment in this arena. Targets for stem cell therapy include neu-
roprotective approaches, which are aimed at protecting the at-risk 
tissue during the acute phase of stroke, as well as neuroreparative 
approaches, which may involve direct replacement of damaged 
brain tissue or, alternatively, promote endogenous repair processes 
of the brain.
Broadly speaking, clinical approaches to stem cell therapy can be 
divided into ‘endogenous’ and ‘exogenous’ approaches:
The endogenous approach aims to stimulate the mobilisation of 
stem cells, which are already present within the individual.
The exogenous approach involves transplantation of a patient 
with stem cells delivered locally (e.g. direct intracerebral implanta-
tion) or systemically (e.g. intravenous or intra-arterial), and it may 
involve in vitro culture of cells for the expansion of cell numbers 
prior to administration. There is a large body of pre-clinical data 
and data from the current clinical trials that have utilised exogenous 
approaches to stem cell therapy for stroke.
In this lecture, I will discuss the latest evidence for stem cell ther-
apy in ischaemic stroke focusing on exogenous delivery methods, in 
particular intra-arterial delivery.
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Special Session
Embolic agents for microcatheters

903.1
Microcoils
L. Defreyne
Department of Vascular and Interventional Radiology, University of 
Ghent, Ghent, Belgium

Learning Objectives
1.  To learn about the types and specific properties of micro coils
2. To learn about specific indications for the use of micro coils
3. To learn tips and tricks for deploying micro coils, as well as 

pitfalls

No abstract available.

903.2
Microparticles
K. Osuga
Diagnostic and Interventional Radiology, Osaka University Graduate 
School of Medicine, Suita, Osaka, Japan

Learning Objectives
1.  To learn about the types and specific properties of micropar-

ticles
2. To learn about specific indications for the use of microparticles
3. To learn tips and tricks for deploying microparticles, as well as 

pitfalls
Overview
Particle embolization has been widely applied for various indica-
tions such as tumor devascularization and tumor-related symp-
tom control, including hemorrhagic conditions. Because of signif-
icant progress in microcatheter technology, selective emboliza-
tion has become the standard practice in any organ or location. The 
choice of embolic agents is essential according to individual pathol-
ogy, anatomy, and flow dynamics; a variety of microparticles, either 
spherical or nonspherical, are currently available.
Since the 1970, gelatin sponge (GS) and polyvinyl alcohol (PVA) par-
ticles have been widely used as conventional particulate agents. 
However, the occlusion level of these conventional materials is 
unpredictable because of their irregular shape and size variability. 
In general, they tend to aggregate in vessels more proximally than 
intended, but their tiny fragments can also migrate into the capillary 
beds. Therefore, it is difficult to achieve the target embolization of 
intratumoral vessels by using these agents.
Since the 1990, spherical embolic agents or microspheres have 
been developed to improve the limitations of conventional embolic 
agents. Because they are spherical and homogeneously calibrated 
in size, microspheres tend to occlude more distal vessels, and the 
occlusion level is predictable by selected particles size. Furthermore, 
drug-eluting beads (DEB) have been introduced for transarterial 
chemoembolization (TACE) to treat primary and secondary liver 
tumors. DEB can achieve controlled, sustained drug release from 
microspheres and enrich the indication of oncological embolization.
Nonspherical particles
PVA particles have been the most popular conventional agents. 
Their size ranges from 50 to 1200 μm, and the particle suspension 
is prepared by mixing with diluted contrast media. Although PVA 
particles are usually calibrated in approximately 200-μm incre-
ments, the occlusion level is not correlated with the given particle 
size because they tend to aggregate in proximal vessels due to their 
irregular shape. PVA particles can even aggregate inside the micro-
catheter and may occlude it, especially when dense suspension 

is rapidly injected. In embolized vessels, PVA particles create the 
intravascular lattice, and vessel occlusion is completed with plate-
let aggregation and thrombus formation among the particles. 
Therefore, recanalization can occur through the organized throm-
bus, although PVA is regarded as a permanent embolic agent. PVA 
was first used to treat uterine cancer and vascular tumors of the liver 
and the head and neck in the 1970, it has since been widely used for 
various tumors and hemorrhages, such as gastrointestinal bleeding 
and hemoptysis, for long years.
GS has been the other most popular conventional agent. Small 
cubes or pledgets are made by hand cutting of sheets, and their 
sizes are operator dependent. Smaller slurry can also be prepared 
by pumping syringes to crush the pledgets. Since 2006, porous gela-
tin particles (Gelpart®; Nippon Kayaku) have been available in Japan 
as a ready-to-use product. Porous gelatin particles have 1-mm and 
2-mm labeled sizes, although their actual sizes are inhomogeneous, 
especially after microcatheter passage. As gelatin is biodegradable, 
GS is regarded as absorbable or as a temporary embolic agent. In 
animal studies, GS is typically absorbed within a few weeks. Thus, GS 
has been preferred for organ traumas and postpartum hemorrhage 
and in combination with a mixture of lipiodol and chemotherapeu-
tic agents for liver tumors because preservation of arterial patency 
and organ function is considered. However, GS can also induce per-
manent vessel occlusion by residual organized thrombi or fibrotic 
change of the vessel as well as by chemical damage caused by toxic 
drugs in chemoembolization.
Spherical particles or microspheres
Microspheres are made of inert elastic polymer with a smooth sur-
face, and the spherical shape allows narrow calibration of the parti-
cle size. Microspheres can be easily injected through a microcathe-
ter, and they travel distally to vessels corresponding to the particle 
size. In histology, a single particle tends to occupy entirely a vessel 
lumen, and the diameter of embolized vessel and the particle size 
are well correlated. However, the final location of microspheres does 
not only depend on the particle size but is also influenced by each 
mechanical property, injection techniques, and blood flow volumes. 
For example, softer microspheres with less elastic recovery are more 
deformable, and they may migrate distally from vessels correspond-
ing to the original particle size. Another concern is particle redistri-
bution that can occur after the injection of a dense suspension of 
microspheres. Here, numerous microspheres may once aggregate at 
the vessel bifurcation, but soon or later, they scatter distally and the 
blood flow resumes. To avoid such a false angiographic endpoint, it 
is essential to dilute the microsphere suspension adequately to inject 
it very slowly under free-flow condition and to wait for 5–10 minutes 
after stop injection to confirm the intended angiographic endpoint.
Trisacryl gelatin microsphere (TGMS) (Embosphere®; Merit Medical) 
is the first commercial bland microsphere with the following size 
ranges: 40–120, 100–300, 300–500, 500–700, 700–900, and 900–
1200 μm. TGMS was first used for head and neck tumors and AVMs 
in the 1990. Since the US-FDA approval in 2000–2002, TGMS has 
been widely used for liver tumor embolization and uterine fibroid 
embolization. In liver tumor bland embolization, the main goal is 
“targeted embolization” using smaller microspheres of 40–120 μm 
and 100–300 μm to achieve intratumoral vessel occlusion until near 
stasis of the parent artery. In uterine fibroid embolization, the con-
cept of “limited embolization” has been proposed to target peri-
fibroid plexus using larger particles ranging from 500 to 900 μm in 
size and to minimize the ischemic damage of the normal myome-
trium. Recently, TGMS has been additionally approved for prostatic 
embolization to relieve lower urinary tract symptoms associated 
with benign prostatic hyperplasia. Following the wide acceptance of 
TGMS, PVA-based microspheres (Contour SE®; Boston Scientific and 
Bead Block®; Biocompatibles) were introduced in 2003–2004. They 
have size ranges similar to those of TGMS, which are as follows: 100–
300, 300–500, 500–700, 700–900, and 900–1200 μm. In histology, 
PVA microspheres travelled more distally than TGMS of comparable 
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size range because they are softer and more deformable than TGMS. 
Therefore, operators should consider choosing a larger particle 
size for PVA microsphere than that for TGMS. In 2007, polyphosp-
hazene-coated polymethylmethacrylate microsphere (Embozene®; 
CeloNova) was introduced. Embozene® microspheres are more pre-
cisely calibrated in narrower size range than others: 40, 75, 100, 250, 
400, 500, 700, 900, 1100, and 1300 μm. The coating of polyphospha-
zene (Polyzene-F®) is expected to act as an antithrombogenic and 
anti-inflammatory material. Such a property might be an advantage 
when particles persist for a long period in patients with a benign 
conditions such as uterine fibroid or meningioma.
Finally, the recent drug-delivery technology has introduced drug-
eluting microspheres or DEBs. Besides being calibrated micro-
spheres for targeted embolization, DEB can load a specific drug and 
release the drug locally within the target tissue over a prolonged 
period. Three commercial products have been approved to treat 
liver cancers: PVA-based microspheres (DC-Bead®; Biocompatibles), 
superabsorbent polymer (SAP) microspheres (HepaSphere®; Merit 
Medical), and (Oncozene®; CeloNova). In these DEBs, microspheres 
can load a positively charged drug, such as doxorubicin and irino-
tecan, by ion exchange mechanism. Exceptionally, HepaSphere® 
microspheres can also load noncharged drugs, such as cisplatin, by 
the reservoir effect. The goal of TACE using DEB is to deliver a high 
concentration of chemotherapy to the entire liver tumor with the 
embolization of intratumoral to peritumoral vessels. To consider the 
deeper penetration of the particles, each DEB product offers smaller 
size ranges: DC-Bead M1®, 70–150 μm; HepaSphere®, 30–60 μm; and 
Oncozene®, 40±10, 75±15, and 100±25 μm. Compared with lipiodol, 
in conventional TACE, intravascular behavior of DEBs is less visible on 
fluoroscopy monitoring. To avoid nontarget embolization by reflux 
as well as the proximal aggregation of DEBs in the feeding artery, 
the suspension of DEBs should be adequately diluted in half-diluted 
contrast media, and injection must be very slow (e.g., 1 cc/min).
Future direction
There is growing interest to improve the visualization of microspheres 
to monitor the behavior of microspheres during injection and to eval-
uate the intralesional deposit of microspheres after the procedure. 
Investigation of radiopaque or MR-detectable microspheres is under-
way. Permanence of embolic effect by nonresorbable microspheres 
has also become controversial because it may prolong organ ischemia 
beyond necessity. Thus, the development of resorbable microspheres 
has been initiated. Ideal characteristics of resorbable microspheres 
remain unclear, and investigations are underway to optimize chemical 
components, mechanical properties, biocompatibility, drug charge-
ability, and resorption time as well as the degree of vessel recanaliza-
tion. In DEBs, a combination of microspheres with molecular targeting 
or antiangiogenic agents has been investigated.
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903.3
Ethylene vinyl alcohol
W.A. Wohlgemuth
Department of Radiology, University Medical Center Regensburg, 
Regensburg, Germany

Learning Objectives
1.  To learn about specific properties of ethylene vinyl alcohol
2. To learn about specific indications for the use of ethylene vinyl 

alcohol
3. To learn tips and tricks for using ethylene vinyl alcohol, as well 

as pitfalls
Main indication for liquid agents is their ability to deeply penetrate into 
the vasculature, leading to a complete, permanent occlusion. At present, 
three agents are commonly used: liquid ethanol, histoacryl (n-butyl cya-
noacrylate; NBCA), and Onyx (ethylene-vinyl alcohol copolymer).
Onyx is a liquid embolic agent consisting of ethylene-vinyl alco-
hol copolymer dissolved in various concentrations of dimethylsulf-
oxide (DMSO). Onyx is opacified with micronized tantalum powder, 
which is very radiopaque. The physicochemical characteristics per-
mit a very controlled application. The simultaneous performance of 
control angiographies during Onyx application proves to be bene-
ficial, while embolizing large lesions due to embolization-induced 
changes in flow characteristics. Using the “plug-and-push” tech-
nique, it is possible to apply Onyx against the direction of blood 
flow. Disadvantages are high costs. Furthermore, the solvent DMSO 
requires special catheter material, is toxic to the endothelium, and 
causes pain during Onyx application.
Currently, Onyx is mainly used for embolotherapy of endoleaks after 
endovascular aortic aneurysm repair in the treatment of acute arte-
rial bleeding and arterio-venous malformations.
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903.4
Acrylic glue
Y. Arai
Department of Diagnostic Radiology, National Cancer Center 
Hospital, Tokyo, Japan

Learning Objectives
1.  To learn about specific properties of acrylic glue
2. To learn about specific indications for the use of acrylic glue
3. To learn tips and tricks for using acrylic glue, as well as pitfalls
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Special Session
Venous Forum II: Deep vein thrombosis

904.1
Trials update and current evidence
S. Kee
Interventional Radiology, UCLA Medical Center, Los Angeles, CA, 
United States of America

Learning Objectives
1.  To present DVT trial results
2. To comment on the various DVT trials
3. To recommend treatment strategies based on trial results
Anticoagulation prevents PE, fatal PE, and clot extension. Recurrent 
ipsilateral DVT increases PTS risk, and non-therapeutic INR increases 
PTS risk. –Prandoni P et al. Ann Intern Med 1996; 125:1-7. –Prandoni P 
et al. Ann Intern Med 2004; 141:249-256. –Van Dongen et al. J Throm 
Haemost 2005; 3:939-942. New oral anticoagulants are equally effec-
tive (PTS unknown), at least as safe, and more convenient. Pros: 1-2x 
daily oral; no INR, interactions, diet Cons: no antidote, renal fail-
ure, missed dose Dabigatran, trade name Pradaxa, target factor II, 
half-life 12-14 hours, renal clearance 80%, administered twice daily, 
use heparin first: Yes Rivaroxaban, trade name Xarelto, target fac-
tor Xa, half-life 9-13 hours, renal clearance 66%, administered once 
daily, use heparin first: No Apixaban, trade name Eliquis, target fac-
tor Xa, half-life 8-15 hours, renal clearance 25%, administered twice 
daily, use heparin first: No Edoxaban, trade name Savaysa, target fac-
tor Xa, half-life 8-10 hours, renal clearance 35%, administered once 
daily, use heparin first: Yes CAVENT: CDT prevents PTS? Major bleeds: 
N = 209, CDT arm = 3.2%, control arm = 0, NS PTS (Villalta): N = 189,  
CDT arm = 41.1%, control arm = 55.6%, p = 0.047 VTE over 2 years: N = 189, 
CDT arm = 11%, control arm = 18%, NS Bleeds: no ICH-death, one sur-
gery, one transfusion –Enden T et al. Lancet 2012; 379:31-38 CAVENT: 
QOL Minimally significant –Enden T et al. BMJ Open 2013; e002984 
Bernutiful Study: ultrasound-assisted CDT (EKOS) Thrombus reduc-
tion: ultrasound = 55%, no ultrasound = 54%, NS Need for PTA/stent: 
ultrasound = 80%, no ultrasound = 83%, NS Complications: ultra-
sound = 12%, no ultrasound = 8%, NS Patency: ultrasound= 100%, 
no ultrasound = 96%, NS Villalta PTS: ultrasound = 3.0, no ultrasound 
= 1.9, NS 48 patients had CDT with 20-mg t-PA over 15 hours with 
EkoWave, randomized 1:1 to have US turned on –Engelberger RP 
et al. Circ Cardiovasc Interv 2015 ATTRACT study 692 subjects fully 
enrolled as of 12/2014. Patients had proximal DVT; prior to random-
ization, had initiation of anticoagulation. Randomized 1:1 to con-
trol arm, heparin to warfarin, and PCDT arm. In the PCDT arm, they 
underwent pharmacomechanical thrombolysis using t-PA and 
devices, Angiojet, and Trellis. All patients on warfarin for 3 months 
and ECS. Endpoint is assessment of PTS at 24 months. Study is fully 
enrolled, but not all subjects have completed 24 months yet. Real-
world use of CDT National inpatient sample 2005-2010 (n= 90,618) 
Propensity-matched patient subsets (n= 7,188) Death: CDT 1.2%, no 

CDT 0.9%, NS Intracranial bleed: CDT 0.9%, no CDT 0.3%, p = 0.03 
Blood transfusion: CDT 11.1%, no CDT 6.5%, p < 0.001 PE: CDT 17.9%, 
no CDT 11.4%, p < 0.001 LOS: CDT 7.2 days, no CDT 5.0 days, p < 0.001 
Charges: CDT $ 85,094, no CDT $ 28,164, p < 0.001 –Bashir R et al. 
JAMA 2014; 174(9):1494-1501. What is the state of aggressive DVT 
treatment in 2015? In cases of increased clinical severity, CDT is rec-
ommended. In cases of extensive anatomic disease and iliofemo-
ral involvement, CDT is recommended. If symptoms have persisted 
despite anticoagulation for >28 days, CDT is recommended. Take 
care in patients with increased bleeding risk, and not-recommended 
for chronically non-ambulatory patients.
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904.2
Patient selection and treatment: upper limb DVT
V. Bérczi
Department of Radiology and Oncotherapy, Semmelweis 
University, Budapest, Hungary

Learning Objectives
1.  To describe the entity of Paget-Schroetter syndrome
2. To describe the technique of endovascular therapy
3. To describe results of thrombectomy and thrombolysis
Introduction and background
Upper extremity deep venous thrombosis has an incidence of 
2%–10% of all deep venous thromboses. Primary upper extremity 
deep vein thrombosis (UEDVT) is defined as spontaneously devel-
oped thrombosis without any clinically apparent risk factors or after 
strenuous exercise (effort thrombosis). Screening for occult cancer 
should be performed in idiopathic thrombosis, while effort throm-
bosis (Paget-Schrötter syndrome; PSS) typically occurs in young and 
physically active patients due to repetitive injury to the vein due to 
the tight thoracic outlet and the frequently repetitive use of arms 
above the shoulder level. Secondary UEDVT is far more common 
than the primary form, it develops in the setting of central venous 
catheter, pregnancy, malignancy, recent surgery, or recent trauma. 
The incidence of UEDVT is increasing, partly due to an exponential 
growth in the use of central venous catheters and the increasing 
placement of permanent cardiac pacemaker or defibrillator devices. 
Risk factors for catheter-related thrombosis include malignancy, 
chemotherapy, increased age, diabetes, obesity, and thrombophilia.
Paget-Schrötter syndrome
PSS, first described in 1875, is the venous component of thoracic 
outlet syndrome, with only 4% of all thoracic outlet syndrome cases. 
Usually, the dominant arm is affected. Its annual incidence is two 
cases per 100,000 persons. The subclavian vein can be compressed 
when the arm is externally rotated or abducted at extreme degrees. 
Differential diagnosis includes arterial and neurogenic TOS, rotator 
cuff disorders, Pancoast tumor, vasculitis, infections, and inherited 
or acquired thrombophilias.
The most common signs and syndromes include unilateral arm 
swelling, heaviness of the affected upper limb, erythema, discom-
fort, dilated superficial veins, low-grade fever, dyspnea, and supe-
rior vena cava syndrome. Recent studies showed that D-dimer has a 
negative predictive value of 98% and 93% for upper extremity deep 
thrombosis and superficial venous thrombosis, respectively.
The main complication of effort UEDVT thrombosis is the post-
thrombotic syndrome (venous distension, swelling of the arm, blue 
discoloration, and pain with exercise). UEDVT thrombosis, especially 
the secondary form carries a substantial risk of pulmonary embolism 
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(3%–12%). Symptomatic PE with lower limb DVT was three times 
more frequent compared with UEDVT in the RIETE registry (29% 
vs. 9%); however, 3-month mortality rate was higher in the UEDVT 
group (11% vs. 7%). Recurrence rate is smaller in UEDVT than lower 
limb DVT.
Imaging
Plain radiography
This may be useful in identifying cervicothoracic osseous abnormali-
ties (e.g., abnormal first rib).
Ultrasound
On B-mode imaging, echogenicity may vary in acute thrombosis. As 
usual, noncompressibility defines the presence of DVT. Obviously, 
this evaluation technique cannot be used either for the centrally sit-
uated veins (i.e., brachiocephalic veins and superior vena cava) or for 
the medial segment of subclavian veins near the clavicle. Absence of 
flow and the normal biphasic pattern on pulsed wave Doppler can 
also suggest DVT (75% sensitivity; 100% specificity). A recent guide-
line suggests the use of compressions and Doppler US (“Combined 
modality US”) as the initial diagnostic test.
Contrast venography (CV)
Earlier, it has been the reference standard for suspected lower limb 
DVT. Contrast medium is injected into the distal vein of the upper 
extremity. Thrombus is identified as a filling defect present in more 
than one view. However, interobserver agreement on venogram 
interpretation in suspected DVT is only 70%–80%. This technique is 
reserved when initial noninvasive imaging is insufficient for a con-
clusive diagnosis or is negative in case of high-clinical suspicion of 
DVT. CV visualizes veins at the thoracic outlet. However, it requires 
radiation exposure and intravenous contrast, and is technically 
demanding. CO2 venography has been used in small studies with 
acceptable results (97% sensitivity and 85% specificity against stan-
dard contrast venography).
Computed tomography venography (CTV)
Pooled sensitivity of 96% and specificity of 95% was found in a 
recent study against US or CV in lower limb studies; upper extremity 
investigations were scarce. Obvious disadvantages of CTV include 
ionizing radiation and risk associated with intravenous iodinated 
contrast medium.
Magnetic resonance venography (MRV)
There are very few studies on MR diagnosis of UEDVT; most of our 
current experience is from publications investigating lower extrem-
ity. Pooled sensitivity and specificity of CE-MRV was 91% and 95%, 
respectively, against CV as the reference standard in lower limb 
veins. TOF-MRV is also promising. Magnetic resonance direct throm-
bus imaging (MRDTI) can distinguish recent from chronic thrombus 
in case of recurrent DVT in the lower extremity.
Treatment possibilities
Anticoagulation
The mainstay therapy is therapeutically dosed parenteral anticoagu-
lant bridged to an oral anticoagulant. INR should reach 2.0 or higher 
in two measurements with a difference in time of at least 24 hours. 
Acute phase therapy is for 3 months. Complication rate of anticoag-
ulation therapy includes 2%–4% of major bleeding. A retrospective 
analysis reported increased symptomatic resolution (48% vs. 70%). 
Indications of anticoagulation therapy beyond 3 months are uncer-
tain; provoked situations (e.g., cancer and central venous catheter) 
or UEDVT with tight thoracic outlet (not corrected surgically) may 
justify long-term anticoagulation treatment. In case of PSS, if com-
pressive forces are not eliminated, then benefits of anticoagulation 
may be limited.
Endovascular therapies
Thrombolysis and thrombectomy
Systemic thrombolysis has been largely replaced by catheter-
directed thrombolysis in the lower limb DVT due to the smaller num-
ber of bleeding complications and better rates of valvular compe-
tence. Catheter-directed thrombolysis (CDT) uses a multiport cathe-
ter placed directly into the thrombus using image guidance. The risk 

of bleeding is directly proportional to the volume and duration of 
CDT. For lower limb treatment, typical regimen consists of continu-
ous high-volume drip regimen with dilute thrombolytics and con-
comitant unfractionated heparin. Clearance rates are 70%–90%. 
Clots older than 2 weeks are generally less susceptible for thrombol-
ysis. Most common complications are typically access site bleeding 
(major bleeding rate is approximately 10%). Appropriate case selec-
tion is challenging. Thrombolysis can be followed by elective tho-
racic outlet decompression procedure. There are only scarce data on 
percutaneous mechanical thrombectomy for the upper limb DVT.
Angioplasty and stenting
Limited data are available in the literature. Stent placement for cen-
tral and peripheral limb obstruction in 65 patients showed a clinical 
success rate of 75% and 42% at 12 and 24 months, respectively, with 
a high rate of reintervention. A smaller study (22 patients) reported 
occlusion of stents in all patients with Paget-Schrötter syndrome. 
Angioplasty has higher failure rate if attempted before decompres-
sion. Indications for these interventions are uncertain, and long-
term data are lacking. Unless contraindicated, anticoagulation 
should follow all interventional treatments.
Superior vena cava filter
A recent systematic review analysis on 209 SVC filter placements 
showed a complication rate of 3.8% (mainly filter strut perforation 
causing cardiac tamponade, pneumothorax, and aortic perforation). 
The benefit is yet uncertain. Currently, SCV filter has little role in the 
management of UEDVT.
Conclusions
The combination of clinical decision score, D-dimer testing, and 
ultrasonography can safely and effectively exclude UEDVT. The cor-
nerstone of UEDVT treatment is anticoagulation. Angioplasty has 
higher failure rates if attempted before decompression; stenting 
may be indicated if PTA fails and decompressive forces are elimi-
nated. The long-term benefit of thrombolysis and thrombectomy 
is currently unclear; selective patients with acute thrombosis hav-
ing severe syndromes and low-bleeding risk may be considered. 
Placement of superior vena cava filter may only be considered in 
patients with contraindications for anticoagulation therapy and pul-
monary embolism. Clear indications for endovascular therapies war-
rant data from larger-scale studies or randomized trials.
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Patient selection and treatment: lower limb DVT
J. Kettenbach
Institute of Medical Radiology, Diagnostic, Intervention, University 
Hospital St. Pölten, St. Pölten, Austria

Learning Objectives
1.  To review the indications, pre-procedural imaging and clinical 

evaluation
2. To describe the technique of endovascular therapy
3. To compare the results of various therapeutic approaches: 

medicamentous, endovascular, and surgical therapy
Acute deep vein thrombosis (DVT) in the region between the popli-
teal vein termination and the confluence of the common iliac veins is 
usually treated by anticoagulation (AC) with bed rest and compres-
sion stockings [1]. However, almost 90% of patients with DVT will 
have relevant symptoms; and despite AC, 15% of these will develop 
stasis ulcers due to venous hypertension that results from residual 
venous obstruction and valve incompetence [2]. This chronic venous 
insufficiency, most commonly manifesting as postthrombotic syn-
drome (PTS), occurs in up to 75% of patients with proximal DVT [3] 
and is more severe in those with iliofemoral DVT. These late post-
thrombotic complications of DVT are common but often unrecog-
nized by those responsible for the initial management.
Iliac vein occlusion (IVO) rarely recanalizes, resulting in persis-
tent iliac obstruction and increased ambulatory venous pressures. 

In contrast to femoropopliteal occlusion by DVT, which can access 
alternative venous channels, sudden venous outflow obstruction 
of IVO may cause both ‘‘white’’ and ‘‘blue’’ phlegmasia. It is impor-
tant to differentiate, that phlegmasia alba dolens, or white, painful 
thrombosis, is not due to arterial obstruction, as the color suggests, 
but rather to arterial spasm in response to the marked increase in 
outflow obstruction caused by the venous thrombosis [1]. Thus, in 
the acute setting of suprapopliteal DVT, a threatened limb (phleg-
masia) requires aggressive and urgent intervention to avoid limb 
loss.
Long-term AC is an essential treatment component to prevent prop-
agation of any persisting clot, helps to relieve symptoms, and pre-
vents pulmonary embolism, although if used alone it yields just 6% 
complete DVT lysis at 10 days [4].
Surgical thrombectomy with calf massage and intravenous heparin 
is a method to remove bulk thrombus. Including a temporary surgi-
cal arteriovenous fistula formation has been successfully performed 
in order to preserve valve function and reduced the rate of PTS [5]. 
Although surgical thrombectomy is more effective than AC alone, 
it is rarely performed, in part because of the relatively high recur-
rence rates as compared to catheter-directed thrombolysis (CDT). 
Furthermore, the indication for operative thrombectomy during 
acute DVT in the absence of phlegmasia cerulean dolens is still not 
well defined [6].
As early as 1933, Tillett and Garner reported successful fibrinolysis 
using streptokinase [7]. However, the risk of allergy and high inci-
dence of antibody formation reduced its effectiveness, thus other 
direct tissue plasminogen activators, including alteplase, increased 
the effectiveness and specificity of thrombolysis. So far, systemic 
thrombolysis results in three times better lysis compared to AC 
alone but four times the increased risk of major bleeding [8].
As a result of complications related to systemic thrombolysis and the 
limited results of surgical thrombectomy in DVT, localized treatment 
techniques using catheter-based (pharmaco)mechanical-assisted 
thrombectomy devices were developed to treat acute and early ilio-
femoral DVT [2, 3, 8-32].
Interventional techniques
Most promising techniques of thrombus removal include CDT, 
pulse-spray technique, and mechanical devices (table 1). CDT uses a 
thrombolytic infusion through an end-hole catheter into the throm-
bus, usually followed by aspirating the loosened fragments of clots. 
The pulse-spray technique increases penetration of the thrombus 
by a lytic agent using a multiple side-holed catheter placed through 
the thrombus. Then the lytic drug is intermittently sprayed over 
several hours until adequate results are shown by repeat venogra-
phy. Mechanical devices aim to macerate clots either by a spinning 
metallic helix or by a rotating wire between the balloons and to aspi-
rate fragmented thrombus from the vein. These systems may use 
burst-sprayed saline with or without thrombolytic to further macer-
ate thrombus. In particular in patients who have relative contraindi-
cations to thrombolysis, these maceration/aspiration systems may 
be considered [23].
Table 1. Devices for catheter-directed (pharmaco)mechanical 
thrombolysis
Mechanical devices:
Aspiration thrombectomy: large bore aspiration catheter (7F or 
larger) and negative syringe pressure for mechanical clot removal.
AngioVac (Angio Dynamics, Latham, NY): removal of soft, fresh 
thrombi or emboli utilizing extracorporeal bypass.
Arrow Trerotola PTD (Arrow, Reading, PA, USA): macerates clot with a 
spinning metallic helix and aspirates it from the vein.
Aspirex S Catheter (Straub Medical, Wangs, Switzerland): macerates 
clot with a spinning metallic helix and aspirates it from the vein.
Clot Buster Amplatz Thrombectomy (ATD, Minneapolis, MN): macer-
ates clot with rotating helix device.
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Pharmacomechanical devices:
AngioJet (Possis, Minneapolis, MN): burst-sprayed power pulse 
thombolysis + thrombectomy by Venturi effect.
Ekos EndoWave system (Ekos, Bothell, WA): ultrasound-assisted 
thrombolysis to exposes additional plasminogen receptor sites to 
the thrombolytic agent.
Trellis (Bacchus Vascular, Santa Clara, CA): thrombus fragmentation 
by rotating sinusoidal wire + local thrombolysis + aspiration with 
embolic protection by two inflated balloons.
Evidence for interventional therapy
There is level III intervention evidence that earlier, more complete 
removal of thrombus will result in reduced DVT recurrence and its 
subsequent complications, including PTS, and will improve the qual-
ity of life [2, 23]. Despite interesting case series and small single-cen-
ter studies, there is still a lack of prospective, randomized data regard-
ing the safety, efficacy, and cost of thrombolytics versus anticoagu-
lants (including the acute procedure, ongoing treatments, and man-
agement of complications). Clinical benefit end points in several series 
are also poorly defined, which makes direct comparison difficult [33].
CDT with local delivery of thrombolytic to the thrombus produces 
more favorable results than systemic thrombolysis, with almost dou-
ble the venous patency rate at 1 year and an approximately 80% 
overall success rate [8]. Manual aspiration thrombectomy [20] cou-
pled with inferior vena cava (IVC) filter insertion and optional bas-
ket clot fragmentation provided successful clot lysis in nearly 90% of 
patients; however, in cases when the aspiration technique was inad-
equate or failed, CDT was included.
Using the Clot Buster Amplatz Thrombectomy Device (ATD, 
Minneapolis, MN) complete lysis in 44% of patients was achieved 
as early as in 2001 [9]; however, patients experienced transient arte-
rial desaturation which might be caused by micropulmonary emboli 
induced by the device. The incidence of PE in these cases seems to 
be similar to the significant incidence of PE as reported with the 
pulse-spray technique, evident in 18% of patients who underwent 
treatment for thrombosed dialysis grafts using plasminogen acti-
vator but increasing to 64% when heparin alone was used [1]. This 
data indicates that the incidence of PE is reduced by adding a plas-
minogen activator. One approach is to speed drug dispersion within 
the thrombus by loosening fibrin strands. However, as shown in the 
Bernutiful trial, the addition of the EKOS system during CDT did not 
facilitate thrombus resolution [31].
Another approach is the pharmacomechanical thrombolysis using 
thrombolytic agents and mechanical maceration or disruption of 
clot, that offers easier and more complete thrombus aspiration [11, 
14, 16, 19]. Using the AngioJet system episodic reports of hemoly-
sis, resulting in decreased white blood cell and platelet counts in 
porcine models indicate the need of a carefully and cautious appli-
cation of this system [18]. Nevertheless, a major advantage of phar-
macomechanical thrombolysis vs. the original CDT technique is the 
shorter duration (26h vs. 48h), a lower amount of lytic agent used (2.6 
vs. 5.6 mU), the higher lysis rate (>90% vs 73%) and the lower costs, 
whereas no difference in major complication was observed [1, 16, 34, 
35]. Recently, routine venous stenting after CDT has been associated 
with patency rates >90% and a low rate of PTS [23, 24, 36, 37].
Patient selection
Considering the current evidence, the most favorable outcome is 
achieved by selecting patients with large suprapopliteal clot bur-
den, younger age, iliac vein compression syndrome, a low risk of 
bleeding, < 2 weeks from onset of symptoms, an acceptable life 
expectancy (all evidence 2A), and limb-threatening venous ischemia 
(phlegmasia) due to iliofemoral DVT (evidence 1A), [1]. Immediate 
thrombus removal should be attempted since this population has 
the highest risk to develop PTS [8]. Nevertheless, after acute AC 
long-term heparin, or warfarin (international normalized ratio 2–3) 
for at least 3-6 months up to 2 years is still recommended thereaf-
ter, and patients should wear long leg compression stockings for 6 
months [1, 38, 39].

Acute DVT induced by the formation of venous spurs and synechiae 
due to a typically left-sided compressed proximal left common iliac 
vein (May-Thurner syndrome) is a rewarding indication for thrombec-
tomy, thrombolysis, and subsequent stent placement, since recur-
rence of untreated acute left iliofemoral DVT is as high as 73% [40].
Routine IVC filter insertion may be unwarranted and necessary only 
in particular cases such as reduced cardiopulmonary reserve or free-
floating thrombus [1].
However, in patients with recent internal bleeding, severe hyperten-
sion, or recent cardiovascular accident, thrombolysis of the suprap-
opliteal DVT is contraindicated and should only applied after careful 
consideration of the overall benefit-to-risk profile [1, 2].
Proximal lower extremity DVT
A proximal lower extremity DVT (pDVD) is defined as a constant and 
incompressible intraluminal deep venous defect at or above the 
popliteal vein. When thrombus extends above the popliteal vein, it 
may involve the iliac veins or the inferior vena cava and potentially 
fatal pulmonary embolism will develop in 10% of these patients [23]. 
However, isolated femoropopliteal DVT is treated by conventional 
AC therapy since data does not support early thrombus removal 
(evidence 1C) [41].
Deep calf vein thrombosis
Controversy still persists as today whether deep calf vein thrombosis 
(cDVT) should be treated with AC or observed with duplex surveil-
lance. In a systematic review of the literature Masuda et al assessed 
whether data could support either approach [28]. So far, data shows 
that cDVT will propagate in 8-15% into the popliteal vein or higher. 
In two studies of moderately strong methodology, AC reduced the 
propagation of cDVT into higher veins. Recent surgery, trauma, and 
malignancy was associated with an increased risk of propagation 
and advocates AC for this high-risk group. Pulmonary emboli (PE) 
with unassigned treatment were strikingly lower than the historical 
reports. It seems that recurrence of cDVT is lower than in thigh DVT, 
and data suggest that in low-risk groups with transient risk factors, 6 
weeks of AC may be sufficient. Studies of PTS reported that patients 
with cDVT had fewer symptoms than their thigh DVT counterparts. 
The authors concluded that no study of strong methodology was 
found to resolve the controversy of optimal treatment of cDVT. 
Further, no data supports the use of thrombolytic drugs in localized 
infrapopliteal venous thrombosis [1].
Conclusion
In patients with iliofemoral DVT, early thrombus removal can be 
safely and effectively performed as a first-line therapy by percuta-
neous catheter-based techniques (2C). Pharmacomechanical throm-
bolysis may be considered over catheter-directed pharmacologic 
thrombolysis (2C) alone if expertise and resources are available [41]. 
There is increasing evidence that this preserves venous valve func-
tion [42], reduces longer-term venous hypertension, and lowers the 
incidence of PTS.
Solitary minor pDVT, or cDVT, can be safely treated with compres-
sion stockings and AC without the need for urgent intervention, 
such as CDT or mechanical thrombectomy, given the associated low 
morbidity and mortality [1, 28, 43].
Open surgical thrombectomy may be suitable in selected patients 
who are candidates for AC but in whom thrombolytic therapy is con-
traindicated (2C).
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904.4
Chronic iliac vein and caval occlusion
R. de Graaf
Radiology and Interventional Radiology, Maastricht University 
Medical Centre, Maastricht, Netherlands

Learning Objectives
1.  To review the indications, pre-procedural imaging and clinical 

evaluation
2. To describe the technique of endovascular therapy
3. To compare the results of various therapeutic approaches: 

medicamentous, endovascular, and surgical therapy
The incidence of deep venous thrombosis (DVT) in the literature is 
about 3/1000 per year in the adult population. In the two years fol-
lowing DVT, between 30% and 60% develop a post-thrombotic syn-
drome (PTS), with 10% developing severe PTS, resulting in disabil-
ity and a severe impact on the quality of life. Moreover, the socio-
economic impact is significant. In the vast majority, PTS is caused by 
chronic iliofemoral obstructive venous disease due to suboptimal 
recanalization after conservative anticoagulative therapy. Treatment 
for chronic deep venous disease has also been characterized by the 
sole use of conservative modalities. Open surgical or endovascular 
approaches were only reserved for the most severe cases. In recent 
years, however, the treatment options in chronic deep venous 
obstructive disease have changed dramatically. Endovascular treat-
ment, by use of percutaneous transluminal angioplasty (PTA) and 
stenting, has become the standard of care in a great number of spe-
cialized centers worldwide. Due to low morbidity, absence of mor-
tality, and excellent short- and long-term results, worldwide interest 
in this type of treatment is quickly increasing and more and more 
centers are starting to offer this treatment. Technical success rates 
of endovascular venous recanalization described in the literature are 
well above 90%, generally approaching 100% depending on studies 
and patient population. Secondary patency rates are high and gen-
erally exceed 90% after 5 years. Clinical outcome is also encouraging 
with pain relief, reduction in leg swelling, and ulcer healing in the 
vast majority of cases.
We identify three groups of indications for deep venous stenting. 
First, venous compression syndromes seem to be best treated by 
stenting. May-Thurner syndrome, in the most classic form, is caused 
by compression of the left iliac vein by the right common iliac artery. 
The pelvic anatomy harbors multiple potential compression sites, 
however, and several locations have been identified in iliac veins 
bilaterally. Malignancy comprises another category of compres-
sion syndromes, with superior vena cava syndrome as the most dev-
astating. Second, DVT-related venous obstructions are nowadays 
generally accepted as a good indication for stenting. In the acute 
phase, however, stenting has no place. Awaiting the results of ran-
domized controlled trials (ATTRACT, CAVA), the primary treatment 
for DVT seems to move towards endovascular thrombus removal. 
It becomes more evident, however, that in a majority of cases, a 
cause for DVT can be found in the underlying compression of the 
iliac vein, which should be stented to prevent recurrent DVT. Chronic 
vein obstructions caused by unsuccessful recanalization after con-
ventional measures should be treated primarily by stenting. Over 
the last two decades, iliofemoral stenting proved feasible with very 
high patency rates. This does not mean, however, that all obstructed 
venous segments can be readily stented. Stenting unilateral iliac 
vein obstructions show the highest patency and usually succeed 
without complications. Bilateral iliocaval chronic occlusions show 
lower success rates and long-term patency. Even worse outcome is 
seen when stents are positioned below the inguinal ligament, more 
specifically below the femoral vein confluence, and should therefore 
be avoided. Third, congenital disorders, mostly located at the level 
of the inferior vena cava (IVC), can result in venous flow obstruc-
tion. Subsequently, patients might suffer from venous hypertension 

or secondary DVT caused by a sudden decompensation in blood 
outflow patterns. After successful thrombolysis, recanalization and 
stenting of the IVC should be performed to relieve complaints and 
reduce the risk of recurrent DVT.
The recanalization procedure is performed under local analgesia 
in some cases of sole external vein compression (i.e., MTS) or gen-
eral anesthesia in most cases of post-thrombotic disease. In con-
trast to arterial obstructions, PTA alone is never enough to recan-
alize the vein completely; stenting with self-expandable stents is 
always necessary to permanently push away the fibrotic trabecu-
lations and webs. Principally, stenting should be performed from 
healthy to healthy, i.e., all diseases venous segments have to be 
covered by stents. In cases of extensive obstruction in the com-
mon femoral vein (CFV), insufficient inflow into iliac segments can 
be expected; in these cases, it is advised to perform an endophle-
bectomy (surgical desobstruction) of the CFV with or without an 
AV fistula to improve patency during follow-up. The stenting pro-
cedure itself encompasses access to the femoral vein under ultra-
sound guidance. A 5-10-F sheath is then introduced, and angiogra-
phy is performed to assess the extent and localization of the venous 
obstruction. In total iliac occlusive disease, it is important to visu-
alize collateral pathways, which helps to determine the anatomi-
cal route for recanalization. Therefore, angiography in multiple pro-
jections is helpful. By use of hydrophilic guidewires, the obstruc-
tion can be passed in most cases. In difficult cases of extensive post-
thrombotic disease, CTO wires and catheters might be used to opti-
mize technical success. Following the crossing of the obstruction, 
the affected vein segments are pre-dilated with non-compliant bal-
loons. Over-dilating the obstructed veins facilitate complete stent 
deployment since significant recoil is seen after initial PTA. The risk 
of vein rupture and subsequent bleeding is very small, and pre-dila-
tion till 16-14 mm can safely be performed in the iliac veins down 
to the level of the inguinal ligament. Stent sizing is fairly standard 
in occlusive disease, with 14-mm stents in the iliac veins and 12-mm 
stents over the inguinal ligament into the CFV. Stent migration 
in this entity is non-existent. However, the risk of stent migration 
increases in compressive disease since the vein wall is still smooth in 
most cases and does not have enough hold on the stent. Oversizing 
the stent is therefore advised. In most cases, 16-mm stents will suf-
fice; however, specific patients with particularly large veins some-
times need diameters up to 18-20 mm. Following stent placement, 
the treated segments are dilated again for optimal deployment and 
wall apposition. Completion angiography is then performed to eval-
uate flow through the stented segments and the absence of collat-
erals. Stagnant flow within the stents should further be evaluated, 
and residual stent compression has to be excluded. However, an 
indication of significant flow obstruction on anteroposterior projec-
tion might be nothing more than a minimal line of contrast on lat-
eral projection and therefore needs no further action. In the situa-
tion of significant flow obstruction without stent compression, the 
degree of inflow might be the prominent limiting factor. Principally, 
the femoral vein and the deep femoral (profunda) vein are the 
prominent outflow veins of the leg and are significant for long-term 
patency of the stented iliac veins. When post-thrombotic disease is 
limited to the CFV, an exclusive endovascular approach is possible 
because stents can be extended down to the femoral vein conflu-
ence. However, when trabeculations extent into one or both fem-
oral veins, inflow into the stents is hampered and might be wors-
ened by placing stents distal to the femoral confluence. The bet-
ter alternative is considered to be surgical desobstruction of the 
femoral outflow vein orifices and adding an AV fistula to further 
increase flow. The fistula can be electively closed after 6-8 weeks 
to prevent focal restenosis. Another factor that might limit patency 
can be found in stents and stent design. For a long time, veins 
were treated with stents designed for arterial disease. Stent speci-
fications were determined based upon the nature of the disease, 
i.e., atherosclerotic. High radial force or crush resistance has never 
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been the predominant feature of vascular stents before. However, 
in external compressive and post-thrombotic disease, higher hoop 
strength is necessary to maintain sufficient stent lumen. Moreover, 
stents placed into the iliac veins are continuously forced into multi-
ple curves and should therefore be flexible. Rigid stents have a ten-
dency to straighten and might change venous anatomy and ham-
per the integrity of the vein. The awareness of this philosophy con-
tinues to increase among venous specialists, and currently there is 
shift towards dedicated venous stent design. First experience with 
dedicated venous stents indicates that stent-related complications 
decrease and patency rates improve.
If venous flow is uncompromised and optimal stent configuration 
is confirmed, the most important factor for short-term patency is 
coagulability. After PTA and stent placement, a clear hypercoagula-
bility state exists. Therefore, it is advised that patients are anticoagu-
lated post-operatively for at least 5 days with LMWHs, during which 
anticoagulation with vitamin K antagonist is started. This is contin-
ued for at least 6 months, aiming at an INR of 2.5-3.5. Recently, new 
oral anticoagulants, i.e., rivaroxaban and dabigatran, have been sug-
gested as alternatives to coumarins in some patients. Patients are 
generally discharged within 24 hours after endovascular interven-
tion and 48 hours after hybrid intervention when duplex evaluation 
does not show any complications. The first visit to the outpatient 
clinic should be planned no later than 2 weeks after the interven-
tions, since cases of early re-thrombosis are clearly better treatable 
within this timeframe.
In conclusion, endovascular treatment of iliocaval obstructions is 
generally accepted and technically feasible in virtually all cases and 
shows very high patency rates. Dedicated venous materials and 
availability of flow-increasing techniques further optimize long-term 
results.

Fundamental Course
Basic principles of biopsy and drainage procedures

1001.1
Percutaneous biopsy of easy and difficult lesions in the lungs 
and mediastinum
P.A.M.S. Almeida
Radiology, H S Teotonio, Viseu, Portugal

Learning Objectives
1.  To learn about the indications and contraindications for lung 

and mediastinal biopsy
2. To learn about techniques including new tools for image 

guidance for lung and mediastinal biopsy
3. To learn about results and complications of lung and medias-

tinal biopsy, including their treatment
The decision to biopsy a lesion should be taken after careful anal-
ysis of the clinical history and images following a discussion about 
the indication with our clinical partner in order to avoid unnecessary 
procedures and/or “pseudolesions.”
Considering an effectiveness/accuracy ratio, CT remains proba-
bly the best cross-section multi-plane imaging method to guide a 
biopsy.
Regarding specifically the thorax, CT still is the only method that 
allows a fast, accurate, and safe positioning of a biopsy needle.
Whenever possible, the shortest distance to the lesion should be 
selected, avoiding as many pleural structures (surface/fissures) as 
possible that have to be traversed during breathhold.
Prone position should be preferred, and strict horizontal or perpen-
dicular path allows an easier targeting of the lesion, diminishing the 
number of passes and avoiding vessels, bubbles and bullae.
Whenever possible, the use of a tru-cut 20G needle is advised in 
order to obtain a sample for histology.

Ensure that the needle enters the lesion before triggering the 
device. This avoids pushing forwards or laterally the lesion namely 
encapsulated ones and not getting the sample.
Cavitated lesions should be punctured peripherally targeting its 
wall.
If it is predictable the necessity of multiple passes (small lesion), then 
should be considered the use of a coaxial cannula or the tandem 
technique.
Puncturing the mediastinum requires a careful planning and 
demands some skill even more if a small lesion is the case.
Anatomical structures are placed very closed. Guided injected saline 
creates an “effusion” separating the limits of the organs.
The use of the tandem technique is strongly advised, advancing the 
needles in a “step-by-step” way.
CT fluoroscopy may be helpful if one has to choose an oblique 
pathway.
After a biopsy, the patient should always be placed laying in lat-
eral position, the punctured side facing downwards (approx. for 60 
minutes).
The most frequent complication is the pneumothorax often due to 
emphysematous lung and/or lack of cooperation by the patient.
A hypertensive or a major one has to be drained with simple aspi-
ration (with an 8-Fr pigtail drain) or with the placement of a chest 
tube.
Haemoptysis due to parenchymal hemorrhage or bronchial effusion 
along the needle path can also occur and should not be of concern.
The patient must be kept calm, positioned correctly, and some oxy-
gen should be applied.
Pulmonary blood flow is of low pressure and coagulation occurs 
usually in a few minutes.
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1001.2
Percutaneous treatment of empyema, lung abscess and 
mediastinal abscess
M. Düx
Zentralinstitut f. Radiologie und Neuroradiologie, Krankenhaus 
Nordwest, Frankfurt, Germany

Learning Objectives
1.  To learn about clinical management and indications for IR treat-

ments of empyema, lung abscess and mediastinal abscess
2. To learn about techniques for puncture and drainage of 

empyema, lung abscess and mediastinal abscess
3. To learn about results and complications of IR treatments for 

empyema, lung abscess and mediastinal abscess, including how 
they are treated

No abstract available.
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1001.3
Percutaneous biopsy of easy and difficult lesions in the 
abdomen and pelvis
O. Akhan
Radiology, Hacettepe University, Ankara, Turkey

Learning Objectives
1.  To learn about the indications and contraindications for 

abdominal and pelvic biopsy
2. To learn about techniques including new tools for image 

guidance for abdominal and pelvic biopsy
3. To learn about results and complications of abdominal and 

pelvic biopsy, including how they are treated
Image-guided percutaneous biopsy, which is the most commonly 
performed procedure, has already become an integral part of daily 
work in interventional radiology units. According to the indica-
tions, we can perform either “fine-needle aspiration biopsy” or “core 
biopsy.” Complications during or after biopsy are very rare. Although 
percutaneous biopsy of most of the abdominal masses are easily 
and safely performed under the guidance of ultrasonography (US) 
and/or computerized tomography (CT), biopsies of some lesions 
might be technically difficult due to several reasons such as small 
lesion size, risky locations including lesions next to the main vessels, 
organ motion, intervening structures, and hardly visible lesions by 
imaging modalities. We use different techniques to perform biopsy 
procedures, which are accepted as “technically difficult biopsy.” The 
difficulties may be overcome by several techniques such as real-time 
guidance by US or CT fluoroscopy, changing patient position, trans-
organ punctures, organ displacement techniques, breath-hold of 
patients, and image fusion technologies. High rate of success for the 
biopsy of difficult abdominal masses is closely related to the expe-
rience of interventional radiologists who are familiar with problem-
solving techniques.
References
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1001.4
Percutaneous management of abdominal and pelvic fluid 
collections
M.J. Lee
Radiology, Beaumont Hospital, Dublin, Ireland

Learning Objectives
1.  To learn about clinical management and indications for IR treat-

ments of abdominal and pelvic abscess
2. To learn about techniques for puncture and drainage of 

abdominal and pelvic abscess
3. To learn about results and complications of IR treatments for 

abdominal and pelvic abscess, including how they are treated

No abstract available.

Special Session
State-of-the-art vascular malformation 
management

1003.1
Diagnosis and treatment: low-flow malformations
B. Peynircioglu
Radiology, Hacettepe University, Ankara, Turkey

Learning Objectives
1.  To review the best imaging techniques to characterise low-flow 

AVMs
2. To learn about embolisation techniques and the results of 

embolisation in low-flow AVMs
3. To review the results and complications of embolisation in 

low-flow AVMs and how to minimise them
Vascular malformations (VMs) are now described according to the 
widely accepted guidelines, and the principle of proper treatment 
is becoming clear. An appropriate classification scheme for vascular 
anomalies and definite indications for treatment are important for 
an overall successful treatment. Findings from noninvasive imaging 
(mostly Doppler ultrasound with magnetic resonance imaging (MRI) 
and CT for high-flow malformations) in association with clinical find-
ings are critical for establishing the diagnosis, evaluating the extent 
of malformation, and planning appropriate treatment.
In most cases, conservative treatment is recommended; however, 
when a patient suffers clinical complications (e.g., ulceration, pain, 
hemorrhage, cardiac failure, organ dysfunction, and unacceptable 
cosmetic consequences), the nidus sclerotherapy/embolotherapy 
becomes mandatory. A multidisciplinary approach is needed in the 
treatment of any VM, and a dedicated team approach is necessary 
for appropriate management in most cases.
Surgical excision, which includes excision of lesions, offers an 
attractive solution in theory. However, the infiltrating nature of 
VMs increases the possibility of recurrence and complications. 
Embolization and sclerotherapy procedures as percutaneous man-
agement techniques offer a superior alternative and/or compli-
mentary treatment choices with increasingly recognized safety 
and efficacy. Embolization is the intentional occlusion of the nidus 
and feeder vessels of a VM via a foreign material (e.g., n-butyl cya-
noacrylate (NBCA) or ethylene-vinyl alcohol copolymer derivatives), 
whereas sclerotherapy is the obliteration of a VM via an aggressive 
sclerosing agent (e.g., alcohol, polydocanol, and bleomycin). Utility 
of embolization technique in low-flow VM is generally reserved for 
cases that are to be surgically resected not only to achieve better 
hemostasis during surgery but also to serve as a roadmap for the 
surgeon to better delineate the extent of VM filled with embolic 
agent inside. The combination of embolization and sclerotherapy 
can potentially serve as a treatment method in cases with relatively 
large VM to obtain a curative result at the end with surgical resec-
tion. All of these embolization and sclerotherapy procedures can 
be performed under ultrasound and/or fluoroscopy guidance in an 
interventional radiology unit. General anesthesia may be needed in 
cases of alcohol sclerotherapy or for any treatment in the pediatric 
population.
Currently, there is no consensus on the selection of an appropriate 
agent for percutaneous treatment options. Lymphatic or venous 
nature of the lesion, location (deep vs. superficial), operator expe-
rience, presence of an adjunct surgery plan, patient expectations, 
cost, and availability are the main factors that influence agent selec-
tion. For the percutaneous technique in the treatment of low-flow 
VM following the appropriate sterile preparation and draping of the 
puncture site, again a 19–23-G butterfly needle(s) or 21-G micro-
puncture needle(s) may be placed into the VM (mostly under US 
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guidance), and diluted contrast was injected into the VM to depict 
the vascularity and venous drainage of the VM. Only after that, the 
chosen embolization or sclerotherapy agents were injected under 
the guidance of fluoroscopy/US. Additional punctures may be per-
formed when needed during the therapy. In both techniques 
(embolotherapy/sclerotherapy), complete obliteration of the VM is 
the goal; for diffuse, large VMs, additional treatment sessions are to 
be scheduled at 4–6 week intervals. While dose limitations are one 
important reason for doing session by session treatment for select 
agents (such as alcohol, lipiodol, and polidocanol), staying in the 
safe side with more limited sclerotherapy is another vital reason to 
do so for large lesions to avoid potential complications. Periodic (1–3 
months) follow-up evaluations were performed based on physical 
examination, using gray scale and/or color Doppler US and MRI, as 
needed.
In general, low-flow VM lesions are rare and present challenges in 
both diagnosis and management. Percutaneous management with 
sclerotherapy can be effectively used alone or with surgery for the 
treatment of PVM lesions, provided that the lesion is correctly clas-
sified and an appropriate agent is selected. To achieve better out-
comes for these potentially complex lesions, interventional radi-
ologists and plastic surgeons must work together beginning with 
the diagnosis and continuing throughout treatments so that these 
lesions can be treated aggressively and patiently, yielding excel-
lent outcomes with an acceptable rate of complications. Choice of 
the embolization/sclerotherapy route and embolic agent plays an 
important role in the management of these lesions and requires 
significant experience and expertise in all kinds of imaging-guided 
embolizations.
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1003.2
Diagnosis and treatment: high-flow malformations
M. Köcher
Department of Radiology, University Hospital Olomouc, Olomouc, 
Czech Republic

Learning Objectives
1.  To review the best imaging techniques to characterise high-flow 

AVMs
2. To learn about embolisation techniques and the results of 

embolisation in high-flow AVMs
3. To review the results and complications of embolisation in 

high-flow AVMs and how to minimise them
Peripheral vascular malformations are true structural anomalies 
resulting from errors in vascular morphogenesis, and they are pres-
ent at birth and grow commensurately with the child.
Vascular malformations are categorized into low-flow malforma-
tions (venous, capillary, lymphatic, and mixed) and high-flow malfor-
mations (AV malformations, congenital AV fistulae, acquired AV fistu-
lae, and mixed).
From the treatment point of view, exact differentiation according to 
predominant vascular structures is not essential, but differentiation 
according to flow characteristics into low-flow and high-flow lesions 
is necessary. From imaging methods, it is expected to distinguish 
between low-flow and high-flow lesions, localization, volume and 
range of lesion, and relationship to the surrounding tissues and organs.

Magnetic resonance (MR) offers a good differentiation between 
high-flow and low-flow lesions, good evaluation of the volume and 
extent of lesion, and good interpretation of anatomical relationship 
to the surrounding tissues and organs. Angiography is part of the 
therapeutic procedure only.
Endothelial cells in the AVM retain the embryonic growth poten-
tial. Sclerotherapy, which leads to the destruction of endothe-
lial cells and subsequent thrombosis and fibrosis, has the poten-
tial for complete cure of AVM. Permanent (curative) effect of sclero-
therapy by ethanol is given by complete damage of endothelial 
cells. Incomplete endothelial damage after the treatment by other 
embolic material or procedure is responsible for angiogenesis, neo-
vascularization, and recanalization, and it has palliative effect only. 
Technique and tactics of sclerotherapy varies by the type of AVM.
The results are classified into four stages: cure, partial remission, 
no remission, and aggravation. Cure and partial remission are con-
sidered to be successful therapeutic outcomes, and this result can 
be expected in 70–89%. The best therapeutic outcome is for type II 
AVMs.
Complications of sclerotherapy of AVM by ethanol can be observed 
in 10–30%.
Minor complications are blister, skin necrosis, and temporary nerve 
injury. Major complications include necrosis of surrounding organs, 
permanent nerve injury, PE, stroke, hemoglobinuria, and circulatory 
collapse.

1003.3
Diagnosis and treatment: large visceral vascular malformations
J.E. Jackson
Imaging, Hammersmith Hospital, Imperial College Healthcare NHS 
Trust, London, United Kingdom

Learning Objectives
1.  To learn about proper imaging technique in order to achieve the 

best pre-treatment evaluation
2. To describe different methods of treatment, and where and how 

to use the different types of embolic material available
3. To review problems and challenges encountered when treating 

large AVMs
Vascular malformations are inborn errors of vasculogenesis of 
unknown aetiology, although familial forms are recognised in which 
a genetic defect has been localised. They are frequently incorrectly 
named ‘haemangiomas’, a source of considerable confusion when 
reviewing the literature; for this reason, it is important that the term 
haemangioma is used only for the acquired tumours of infancy, 
lesions that differ considerably in their histology and natural history. 
All vascular malformations are rare, particularly those involving the 
viscera. Many of these visceral lesions are only picked up as an inci-
dental finding during the investigation of unrelated symptoms, and 
they remain quiescent throughout life; others, however, may pres-
ent with life-threatening complications, particularly haemorrhage. 
Cardiac failure, an oft-quoted complication of high-flow arteriove-
nous malformations (AVMs), is remarkably rare, but it is most com-
monly seen when there is diffuse involvement of the liver, usu-
ally associated with the autosomal dominant condition hereditary 
haemorrhagic telangiectasia (HHT). Although pulmonary AVMs, 
which are associated with HHT in more than 90% of individuals, are 
also classified as visceral AVMs, they will not be discussed in this pre-
sentation as their management differs from that of the systemic 
AVMs, which are the subject of this session.
Low-flow visceral vascular malformations
The most common of these are focal hepatic and splenic malfor-
mations, commonly and incorrectly termed haemangiomas; these 
rarely require treatment. Massive hepatic low-flow lesions may be 
associated with pain, and they are best managed by surgical resec-
tion as they respond poorly to embolisation. Gastrointestinal tract 
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low-flow lesions are very common in HHT, and if the cause of trans-
fusion-dependent anaemia, may require management by repeated 
endoscopic ablation. The radiologist’s role in their diagnosis and 
management is small.
High-flow visceral vascular malformations
The most common sites of visceral involvement by AVMs that 
require radiological treatment within the abdomen are the kidney 
and gastrointestinal tract. Although hepatic AVMs are common, they 
rarely require treatment and, even when the cause of cardiac failure, 
respond poorly to embolisation. As is the case with high-flow mal-
formations involving other body parts, the most important aspect 
of embolisation of visceral AVMs is an understanding of the anat-
omy of the vascular communications within them as these have a 
bearing both upon the method of vascular occlusion and upon the 
final result. Regardless of their anatomy, however, the general prin-
ciple is that occlusion is performed at the site of the abnormal arte-
riovenous shunts and not in the vessel proximal to this point. The 
embolisation of arterial feeding vessels, which was performed for 
many years with metallic coils or particulate matter such as absorb-
able gelatin sponge, is akin to proximal surgical ligation and must 
be avoided. It has little effect upon symptoms in most individuals 
and renders subsequent treatment more difficult because the arte-
rial inflow vessels have been occluded. If, however, the embolisa-
tion is directed at the arteriovenous communications themselves 
from an arterial approach, via a direct percutaneous puncture or ret-
rogradely from the venous side, and these are totally obliterated, 
often with a liquid embolic agent, then a long-term improvement 
in symptoms can be achieved. This presentation will concentrate on 
the radiological management of these high-flow lesions.
The cure of a high-flow vascular anomaly is uncommon, although 
there is no doubt that radiological and clinical obliteration of more 
malformations has come with a better understanding of their radio-
logical anatomy and with the use of agents that are directed at arte-
riovenous shunts rather than at proximal feeding vessels.
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1003.4
Diagnosis and treatment: paediatric vascular malformations
A.M. Barnacle
Radiology, Great Ormond St Hospital for Children, London, United 
Kingdom

Learning Objectives
1.  To review the clinical and anatomical features specific to paedi-

atric vascular malformations
2. To review the indications and techniques for embolisation of 

paediatric vascular malformations
3. To review the results, complications and follow-up strategy 

post-embolisation of paediatric vascular malformations
The general principles of sclerotherapy and embolisation apply to 
childhood lesions as much as they do to adult lesions, but there are 
a few important factors to consider in paediatrics including com-
plexities of imaging young children, careful case selection tailored 

towards symptom control and not expectations, sclerosant dose 
limits and radiation dose reduction principles. In addition, there 
are some conditions that present in childhood, but are very rarely 
encountered in adult populations and complex syndromes that 
require intensive multi-disciplinary input in childhood to ensure that 
the physical and psychological development of the child is as nor-
mal as possible.
Most radiologists would consider MRI to be the imaging modal-
ity of choice for all but the simplest of malformations. In small chil-
dren, cross-sectional imaging usually necessitates sedation or gen-
eral anaesthesia; therefore, ultrasound plays a more central role, cer-
tainly, in the initial triaging of lesions and in post-treatment follow-
up. It is important that the sonographer is both skilled in scanning 
children and experienced in diagnosing vascular anomalies so that 
as much information as possible is gathered in a short span of time. 
In skilled hands, it is possible to get detailed information even from 
hard-to-reach areas, such as the orbit, without upsetting the child. 
A majority of vascular malformations are superficial, and childhood 
body habitus tends to mean ultrasound is easier compared with 
large adults. It is important to remember that these are often chil-
dren who will need repeat imaging and interventions over many 
years; therefore, scans should only be undertaken if really necessary 
and only by experienced operators. An experienced multi-disciplin-
ary team is invaluable for deciding imaging strategies for complex 
cases.
Multi-disciplinary teams play a key role not only in the diagnostic 
work-up of complex cases but also in terms of deciding when and 
how to treat children and for managing the long-term sequelae of 
their condition. Paediatric cases often bring associated complexi-
ties, such as parental anxiety and high expectations, genetic impli-
cations (including genetic counselling for subsequent pregnancies), 
effects on skeletal development, psychological consequences of dis-
figurement or just ‘being different’, effects on schooling and sports 
and the development of independence. Perhaps far more than in an 
adult setting, the inclusion of geneticists, psychologists and physio-
therapists in the multi-disciplinary team is essential.
The choice of sclerosing agents for slow-flow malformations in chil-
dren is not different to that in adults. For venous malformations, a 
dose limit of 0.5 ml/kg of sodium tetradecyl sulfate (STS; 3%) applies, 
but the dose limit in young children should probably be kept lower 
than this. Young patients are likely to be dehydrated due to pre-
anaesthesia starvation regimes, and operators should consider 
active rehydration pre- and/or intra-operatively to avoid renal tox-
icity if high doses of STS are used. Doxycycline is often used as the 
first-line agent for lymphatic malformations. It is usually diluted to 
10 mg/ml with saline and/or a water-soluble contrast agent. Most 
operators use a maximum single-session dose of 1 g, but they are 
cautious when using above 500 mg of doxycycline per session in 
infants. Doxycycline can cause hypoglycaemia, and some centres 
advocate post-operative blood glucose monitoring for small chil-
dren. Tetracyclines are associated with (usually reversible) stain-
ing or discolouration of adult dentition and are not recommended 
in children under 8 years of age. Doxycycline instilled into a lym-
phatic cyst is unlikely to result in high serum levels of the drug, but 
some operators have concerns about effects on dentition and there-
fore include this risk in the consent process. Commonly, bleomy-
cin is increasingly used for slow-flow malformations, and it appears 
to have better outcomes for microcystic lymphatic malformations 
than other agents. It is an attractive agent to consider in areas where 
swelling, skin breakdown or nerve injury risks are high such as the 
orbit and the tongue. Dose limits are not well documented, but 
most centres advocate a maximum of 15,000 IU per session, with a 
total cumulative dose of 20,000–30,000 IU/kg in children (note that 
1 USP = 1,000 IU). Documented side effects of bleomycin sclero-
therapy include skin, nail and hair changes and lung fibrosis. The 
risk of systemic effects is probably higher when the agent is used to 
treat venous malformations. Careful intra-operative precautions are 
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recommended including the avoidance of high inspired oxygen lev-
els during general anaesthesia and the avoidance of any drapes or 
monitoring equipment being stuck to the skin. Pre- and post-expo-
sure respiratory surveillance should be considered.
A significant proportion of children present with a constellation of 
lesions labelled as a syndrome. This aspect of the study of vascu-
lar malformations is rapidly evolving, and the genetic basis of many 
syndromes is now far better understood. Clinicians need to move 
away from many of the older names for syndromes, which are poorly 
defined and often no longer relevant. Families often find syndrome 
labels helpful but are then exposed to incorrect information from 
websites, outdated literature and ill-informed clinicians, with the 
potential for ineffective or damaging intervention. Detailed discus-
sion of most syndromes is beyond the scope of this lecture, but some 
aspects of treatment for patients with limb overgrowth and vascular 
malformation merit attention. Klippel-Trenaunay syndrome (KTS) is 
one of the names used most commonly and often inappropriately 
to label patients with limb overgrowth and an associated slow-flow 
malformation. Patients may have one or more of the following: cap-
illary or port-wine stain of the skin, fatty overgrowth of parts of the 
limb, lymphatic malformation and/or anomalous, dysplastic venous 
drainage of the limb. This last feature usually comprises a variant of 
the embryonic or the lateral/marginal vein. Patients with this con-
stellation of features can lie anywhere on a wide spectrum of dis-
ease, and symptoms vary from minimal leg length discrepancy to 
very disabling overgrowth, bleeding and infection. The malforma-
tion often extends into the pelvis. Some children present with hae-
maturia or bleeding per rectum. Gastrointestinal involvement usu-
ally requires a surgical approach, but lymphatic malformations of 
the bladder can be sclerosed very effectively under cystoscopic con-
trol. Thromboembolism is well recognised in association with this 
condition, and sudden death from pulmonary emboli is reported. 
There is much debate on whether caval filters are merited for these 
patients. Recently, a few centres have reported endovenous laser 
ablation of the lateral marginal vein as a means of controlling pro-
liferation/dilatation of dysplastic veins, ablating anomalous drain-
age to the IVC and encouraging normal development of the deep 
venous system; very early intervention may be advantageous.
Finally, it is worth mentioning fibro-adipose vascular anomaly 
(FAVA), a previously unrecognised condition recently described 
by Alomari et al. It appears to present most commonly in primary 
school age children but has been documented in adults. It com-
prises a dense, fibrofatty, infiltrative lesion affecting one or more 
muscle groups within an extremity, most commonly the forearm 
or calf. There is associated phlebectsia, and patients are often ini-
tially labelled as having a venous anomaly. Many are diagnosed after 
repeated sclerotherapy attempts that give little symptomatic relief. 
The striking features are pain and contractures that would be out of 
proportion to the size of the lesion if it were a venous malformation. 
Sclerotherapy appears to have no role to play. Surgical resection or 
debulking is possible in smaller lesions, although recurrence rates 
are as yet unknown.
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Special Session Controversy
Controversies in arterial intervention

1004.1
Renal denervation is dead: pro
J.A. Reekers
Department of Radiology, Academic Medical Centre, Amsterdam, 
Netherlands

Several unblinded studies and small RCTs have suggested that 
catheter-based renal artery denervation reduces blood pressure in 
patients with resistant hypertension. However, it has been known 
from older pharmacological studies regarding the treatment of 
hypertension that external circumstances can have a substantial 
influence on treatment results. Not only the so-called “white coat” 
hypertension but also other external factors can influence treatment 
results. Hypertension treatment is sensitive to placebo. The only way 
to deal with this problem is to perform a prospective, single-blind, 
randomized sham-controlled trial. The SYMPLICITY HTN-3 trial ran-
domized 535 patients in a 2:1 ratio. This blinded trial did not show a 
significant reduction of systolic blood pressure in patients with resis-
tant hypertension 6 months after renal artery denervation as com-
pared with the sham control.
The only conclusion is that with the current technology, renal dener-
vation is not useful as a treatment option for patients with treat-
ment-resistant hypertension.

1004.2
Renal denervation is dead: con
M.R. Sapoval
Interventional Radiology, Hopital Européen Georges Pompidou, 
Paris, France

The history of interventional radiology is full of inventions that cre-
ated a lot of enthusiasm in the beginning and underwent a very hec-
tic development before being finally accepted.
We are facing the same “ups and downs” with renal denervation but 
with a much higher magnitude. Because hypertension is the num-
ber one “silent killer,” the opportunity to treat patients with cathe-
ter-based technology has created an enormous hope in the medical 
community after the publication of the first-in-man results in 2009 
(1,2). Immediately after the publication of the first RCT in the Lancet, 
Medtronic acquired the company in late 2010 (3).
From 2010 to late 2013, some countries in Europe became “RDN 
addict” and behaved as if they had found the golden egg, treating 
thousands of patients outside the appropriate research context. A 
press release from the American Heart Association even touted renal 
denervation as a potential “cure” for mild hypertension (4).
In the meantime, the community of hypertension specialists raised 
concern about the unknown efficacy of the technique and the inap-
propriate design of ongoing and previously published trials (5). 
The initially positive trials overstated the efficacy of the technology 
because of poor design and multiple methodological limitations: 
lack of ABPM measurements and lack of control of medical treat-
ment were the 2 most powerful mistaken approaches. In an effort to 
control the widespread misuse of the technology, several countries 
created transdisciplinary group to define the appropriate guidelines 
(6,7). Other major industrial players and a few start-ups developed 
alternative catheters based either on RF ablation or focused ultra-
sound, while Medtronic improved its Symplicity to Symplicity Flex 
and now to Symplicity Spyral.
In order to obtain FDA clearance and reimbursement for RDN in 
the US, Medtronic sponsored a large RCT including a sham arm, 
so-called HNT 3, that turned out to be a dramatic failure for several 
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reasons (see below). Consequently, in January 2014, a huge disap-
pointment transpierced the whole community of stakeholders of 
RDN, including interventionalists, industry, and investors.
In a few months, all efforts of clinical research were stopped in sev-
eral countries, mostly under the influence of Medtronic that was 
forced to abruptly revise its internal strategy; some companies 
(Cordis, Covidien) even completely stopped their program. Only a 
few teams recognized that the disappointment should not stop all 
research efforts and should only stress the need for appropriate clin-
ical research (8).
Today, it is reasonable to recognize that RDN is not dead but needs 
more efforts to become an accepted technique.
1. Why can an inappropriate trial design or inappropriate tech-
nique mask the actual potential of RDN?
The negative results of HTN 3 can lead to an understanding of why 
the trial was negative.
Many explanations have been proposed regarding the design of the 
study and the technique of denervation. Regarding the trial design, 
lack of a defined protocol to exclude patients with secondary HTN 
and lack of precise medical treatment control were the most impor-
tant. Among the technical questions, it should be noted that the 
experience of the interventionalist with RDN was very limited, 
and this was not compensated for by the presence of well-trained 
field specialists for each case. The number of ablation points was 
likely too small, on an average, resulting in less-than-optimal nerve 
ablation.
2. How can appropriate clinical trial design unveil the real effi-
cacy of the technology?
We and other teams have underlined since the beginning that the 
design of the trials are of primary importance to demonstrate the 
real effect of antihypertensive treatment (5). Validating a device is 
just like validating a new antihypertensive drug.
The next step in recent months has been publication of several neg-
ative trials even in randomized design with or without sham control.
Only a single trial, which we designed, was able to counter-balance 
this negative wave by actually demonstrating better results for RDN 
compared to medical therapy for resistant hypertension for the first 
time.
The Renal Denervation for Hypertension (DENERHTN) trial was a pro-
spective, open-label, randomized controlled trial with blinded end-
point evaluation in patients with resistant hypertension. Eligible 
patients aged 18–75 years received indapamide (1.5 mg), ramipril (10 
mg) or irbesartan (300 mg), and amlodipine (10 mg) daily for 4 weeks 
to confirm treatment resistance by ambulatory blood pressure mon-
itoring before randomization. Patients were then randomly assigned 
(1:1) to receive either renal denervation plus SSAHT regimen (renal 
denervation group) or SSAHT alone (control group). For SSAHT, 
after randomization, a predefined escalation protocol to control 
blood pressure by adding on the top of each other various classes 
of drugs, from months 2 to 5 in both groups if home blood pressure 
was ≥135/85 mmHg; 106 patients were randomly assigned to treat-
ment (53 patients in each group, intention-to-treat population), and 
101 were analyzed.
The mean change in daytime ambulatory systolic blood pressure 
at 6 months was −15.8 mmHg (95% CI, −19.7 to −11.9) in the renal 
denervation group and −9.9 mmHg (−13.6 to −6.2) in the SSAHT-
alone group, with a baseline-adjusted difference of −5.9 mmHg 
(p=.033) (9).
3. What are the next hurdles?
First of all, there are a lot of remaining technical questions and a 
lot of progress that can be made in the RDN technology. Several 
authors underlined the fact that the Simplicity catheter is not the 
optimal tool; a recent case report mentioned post-mortem con-
trol of a patient who underwent RDN and in whom pathologi-
cal evidence showed that the sympathetic nerves had not been 
adequately destroyed (10). The current RF-based catheters share 
some similar limitations: inability to reach the deepest layers of the 

peri-adventitial space where most of the nerves are, limitation in 
energy delivery because of the need to preserve the arterial wall, 
absence of feedback on the actual denervation (has the interven-
tion been technically successful?), duration of intervention, very 
large catheters that prevent using radial approach or doing proce-
dures as a day case. It is of interest to note that various companies 
are exploring alternative technology among which is ultrasound-
based ablation by external or internal endovascular approach, while 
some other researchers are exploring the feasibility and efficacy of 
percutaneous perirenal delivery of alcohol. Among them, the most 
advanced technology is probably
the Radiance catheter (ReCor Medical) that has the advantage of 
addressing some of these limitations and allowing complete dener-
vation while preserving the arterial wall. Unfortunately, there is not 
enough clinical data to support its use; an FDA-controlled trial will 
need to be performed.
The next step will be to better understand the best ablation tar-
get, be it the renal artery branches, ostium, or whole arterial length. 
Some authors recently showed that ablating into the branches 
would result in better efficacy, at least with the Simplicity catheter 
(11).
In terms of clinical trial design, we are now at a very important turn, 
a period of “restart.” All companies have conducted extensive dis-
cussions with the FDA to find a common ground for the appropri-
ate clinical trial design. There is no doubt that they will all come to a 
common or neighboring position in randomized trials versus sham 
in various level of hypertension.
Research is ongoing, both in the academic setting, in the ENCOReD 
consortium, and industry sponsored, and the next 2 or 3 years will 
be a great period of clinical research; all stakeholders have finally 
understood that the field is complex and needs a lot of effort, but 
has potential for rewarding results. An interventional radiologist 
should participate in multidisciplinary research efforts. Should these 
trials yield positive results, the field of RDN will again become a 
major part of our future clinical activity.
As declared by Messerli, “the time has come to turn the page on 
renal denervation for hypertension, but by all means, let’s not close 
the book.” (12).
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1004.3
Popliteal stents are effective: pro
M. Cejna
Institute for Diagnostic & Interventional Radiology, Academic 
Teaching Hospital LKH Feldkirch, Feldkirch, Austria

Reports of isolated popliteal artery (PA) angioplasties are scarce. 
Technical success rates (residual stenosis of <30%) are as low as 71% 
[1], and 12-month primary patency rates are as low as 30% for PA 
occlusion [2].
Stent implantation after angioplasty or primary stent implantation 
has two goals; first, to achieve technical success (to enable healing 
in critical limb ischemia patients) and second, to prolong or improve 
patency rates (for an economic and potentially cost-effective treat-
ment approach in patients with claudication). Unfortunately, the PA 
is considered an even more hostile vascular territory for stents than 
the superficial femoral artery (SFA). Limitations of PA stent place-
ment are largely due to conformational changes of the PA. The PA 
shortens during the flexion of the knee, with fixation points at the 
adductor hiatus and anterior tibial artery at the interosseus mem-
brane pass-through [3]. When a longitudinal rigid stent is implanted 
in the PA, the unstented PA has to undergo an even greater flexion 
to compensate for the stented portion leading to intimal hyperpla-
sia. However, there is still a relevant mechanical load on the stent, 
which potentially leads to stent fracture. Depending on the stented 
length and the rigidity of stents used, the more pronounced is the 
effect [4-10].
Until 2013, the lack of positive trials with clinical success of PA stent 
placement could have been considered as the lack of proof or suc-
cess in this field.
Studies including the treatment of shorter lesions and the use of 
new-generation, more flexible nitinol stents have addressed the 
issue of stent fracture; good, long-term primary patency rates were 
reported in two trials [11-14].
Published in 2013 [13], a single-center registry data proved that PA 
obstructions could be treated with similar clinical and angiographic 
success to those associated with SFA. Between January 2008 and 
April 2010 in a single-center registry study, 125 implantations were 
performed in the PA with the Supera stent (Abbott), a closed-end, 
braided, self-expanding stent made of interwoven nitinol (nickel-
titanium alloy) wire material. The mean stent length was 84.4 ± 45.1 
mm, and the mean lesion length was 58.5 ± 34.2 mm. Procedural 
success defined as 30% residual stenosis was 98%. Twelve-month 
follow-up demonstrated 87.7% ± 3.7% of primary patency. The stent 
fracture rate (51 patients were available at mean follow-up of 15.2 
months) was 0%. Twenty-four-month patency rates were still com-
parable to the SFA with approximately 70% of primary patency [14]. 
The results for the Supera stent were corroborated by Leon et al. [15] 
in a series with 34 patients and a stented length of >100 mm in the 
PA. Twelve-month primary and secondary patency rates were 79.2% 
and 93%, respectively.

Published in 2013 [12], the ETAP trial was a prospective, randomized 
multicenter trial (RCT) that compared primary nitinol stent place-
ment with angioplasty in patients with de novo lesion in the PA in 
246 patients. The studied stent was the Lifestent (CR Bard), a flexi-
ble, tubular, nitinol mesh prosthesis with a helical design. The mean 
target lesion length was 42.3 mm. Angioplasty was considered suc-
cessful when it resulted in residual stenosis of <30% of vascular 
lumen diameter by visual estimation. If residual stenosis of >30% 
or flow-limiting dissection occurred, patients underwent an addi-
tional, 5-minute PTA. If these conditions persisted after prolonged 
and repeated PTA, patients underwent selective stenting. Twenty-
five percent of patients in the angioplasty group needed provisional 
stenting to achieve a similar 100% procedural success rate to that of 
patients in the primary stent group. Twelve-month primary patency 
rates were 67.4% for the primary stent group and 65.7% for the 
angioplasty with selective stenting group (P = 0.92). Twenty-four-
month patency rates were 64.2% for the primary stenting group vs. 
56.1% for the angioplasty with selective stenting group (P = 0.44) 
[11]. Target lesion length of >60 mm was an independent predictor 
of restenosis (OR, 1.77). Seven stents (4.6%) demonstrated fractures; 
two (2.6%) were classified as type III and IV fractures, respectively. 
No correlation could be found between stent fracture incidence and 
either restenosis or target lesion revascularization.
In the MISAGO registry, the Misago stent (Terumo), a flexible, spine-
less nitinol stent, was used to treat femoral and popliteal obstruc-
tions. In a subgroup analysis, 57 PA lesions were treated. The aver-
age lesion length was 54 mm, and 49.1% of the treated lesions 
were occlusions. No primary patency rates were obtained, but the 
12-month TLR rate was only 9.4% [16].
There are no available data (RCTs or larger registry studies) to evalu-
ate the performance of stent grafts in the treatment of isolated PA 
obstructive disease.
In summary, it seems that the PA is not a hostile location for stent 
placement, but lesion selection and the use of new-generation niti-
nol stents results in good procedural success and high patency rates 
in the PA.
References
1.  Semaan E, Hamburg N, Nasr W, et al. (2010) Endovascular 

management of the popliteal artery: comparison of ather-
ectomy and angioplasty. Vasc Endovascular Surg, 44(1):25-31. 
doi: 10.1177/1538574409345028.

2. Steinkamp HJ, Rademaker J, Wissgott C, et al. (2002) 
Percutaneous transluminal laser angioplasty versus balloon 
dilation for treatment of popliteal artery occlusions. J Endovasc 
Ther, 9(6):882-888. doi: 10.1583/1545-1550(2002)009<0882:PTLAV
B>2.0.CO;2.

3. Vernon P, Delattre JF, Johnson EJ, Palot JP, Clement C. (1987) 
Dynamic modifications of the popliteal arterial axis in the 
sagittal plane during flexion of the knee. Surg Radiol Anat, 
9(1):37-41.

4. Tsuji Y, Kitano I, Iida O, Kajita S, Sawada K, Nanto S. (2011) 
Popliteal pseudoaneurysm caused by stent fracture. Ann Vasc 
Surg, 25(6):840 e845-848. doi: 10.1016/j.avsg.2010.12.039.

5. Tamashiro GA, Tamashiro A, Villegas MO, et al. (2011) Flexions of 
the popliteal artery: technical considerations of femoropopliteal 
stenting. J Invasive Cardiol, 23(10):431-433.

6. Goltz JP, Ritter CO, Petritsch B, Kellersmann R, Hahn D, Kickuth R. 
(2010) Endovascular treatment of acute limb ischemia secondary 
to fracture of a popliteal artery stent. J Vasc Interv Radiol, 
21(11):1739-1745. doi: 10.1016/j.jvir.2010.07.024.

7. Furuichi S, Sangiorgi GM, Colombo A. (2007) Early occlusive 
restenosis due to self-expandable stent squeeze in the popliteal 
artery. J Invasive Cardiol, 19(10):E300-302.

8. Arena FJ. (2005) Arterial kink and damage in normal segments 
of the superficial femoral and popliteal arteries abutting nitinol 
stents--a common cause of late occlusion and restenosis? A 
single-center experience. J Invasive Cardiol, 17(9):482-486.



CIRSE Abstract Book
S88 CIRSE

C  RSE

9. Babalik E, Gulbaran M, Gurmen T, Ozturk S. (2003) Fracture of 
popliteal artery stents. Circ J, 67(7):643-645.

10. Solis J, Allaqaband S, Bajwa T. (2006) A case of popliteal stent 
fracture with pseudoaneurysm formation. Catheter Cardiovasc 
Interv, 67(2):319-322. doi: 10.1002/ccd.20600.

11. Rastan A, Krankenberg H, Baumgartner I, et al. (2015) Stent 
placement vs. balloon angioplasty for popliteal artery treatment: 
two-year results of a prospective, multicenter, randomized trial. 
J Endovasc Ther, 22(1):22-27. doi: 10.1177/1526602814564386.

12. Rastan A, Krankenberg H, Baumgartner I, et al. (2013) Stent 
placement versus balloon angioplasty for the treatment of 
obstructive lesions of the popliteal artery: a prospective, multi-
center, randomized trial. Circulation, 127(25):2535-2541. doi: 
10.1161/CIRCULATIONAHA.113.001849.

13. Scheinert D, Werner M, Scheinert S, et al. (2013) Treatment of 
complex atherosclerotic popliteal artery disease with a new 
self-expanding interwoven nitinol stent: 12-month results of the 
Leipzig SUPERA popliteal artery stent registry. JACC Cardiovasc 
Interv, 6(1):65-71. doi: 10.1016/j.jcin.2012.09.011.

14. Werner M, Paetzold A, Banning-Eichenseer U, et al. (2014) 
Treatment of complex atherosclerotic femoropopliteal artery 
disease with a self-expanding interwoven nitinol stent: midterm 
results from the Leipzig SUPERA 500 registry. EuroIntervention, 
10(7):861-868. doi: 10.4244/EIJV10I7A147.

15. Leon LR, Jr., Dieter RS, Gadd CL, et al. (2013) Preliminary results 
of the initial United States experience with the Supera woven 
nitinol stent in the popliteal artery. J Vasc Surg, 57(4):1014-1022. 
doi: 10.1016/j.jvs.2012.10.093.

16. Schulte KL, Kralj I, Gissler HM, et al. (2012) MISAGO 2: one-year 
outcomes after implantation of the Misago self-expanding 
nitinol stent in the superficial femoral and popliteal arteries 
of 744 patients. J Endovasc Ther, 19(6):774-784. doi: 10.1583/
JEVT-12-3861MR.1.

1004.4
Popliteal stents are effective: con
H. Kobeiter
Department of Radiology, Henri Mondor Hospital, Créteil, France

Anatomy and specificity:
Each part of the femoro-popliteal artery presents its own challenges.
The popliteal artery is short but is located in a highly flexible seg-
ment at the knee joint.
The popliteal artery is divided into 3 segments:
- Segment P1: from the adductor canal to the superior aspect of the 
   patella.
- Segment P2: between the superior aspect of the patella and the 
   knee joint.
- Segment P3: from the knee joint to the origin of the anterior tibial 
   artery.
The popliteal artery gives origin to the important perigeniculate 
collaterals. These are typically numerous and can be responsible 
for maintaining a limb that may have extensive proximal or distal 
occlusions.
The popliteal artery conformation is dynamic and responds to flex-
ion/extension at the knee joint with length changes averaging of 
32mm, twisting of 61°, and the formation of more than 2 flexion 
points of 15° or more.
Anomalous tibial artery origin is present in less than 5% of the popu-
lation; the anterior tibial or posterior tibial artery arises from the ret-
rogeniculate popliteal artery.
Popliteal artery disease may be focal, involving one segment or sev-
eral segments of the popliteal artery. Popliteal disease may also be 
diffuse and may be combined with contiguous superficial femoral 
artery disease or tibial artery disease, or both.
When popliteal arteries were evaluated at 90° flexion of the knee and 

hip, stented popliteal arteries demonstrated 11% longitudinal compres-
sion, versus 14% for native-non-stented popliteal arteries. This suggests 
that stent placement diminishes the capacity of the popliteal artery to 
respond to changes in leg position that are associated with common 
behavior. The artery is somewhat fixed proximally, due to the adduc-
tor canal, and in its mid-segment, due to the perigeniculate collaterals. 
Stents fractures in the femoral-popliteal arteries have been associated 
with positioning in the adductor canal and the popliteal artery. For this 
reason, the popliteal artery is considered hostile to stents.
There is an implication in the TASC II guidelines that a popliteal 
artery lesion substantially increases the challenge of repair. The pres-
ence of popliteal artery stenosis, length not specified, automatically 
qualifies as TASC B and D if lesions include popliteal artery occlu-
sion that extends to tibial vessels and also if SFA lesion is >20cm and 
extends into the popliteal artery.
Studies
The ETAP Trial evaluated PTA (with bailout stent) versus primary 
stent for popliteal artery lesions using the LifeStent (Bard). P1 and P2 
segments were involved in 47% of patients, P2 and P3 in 47%, and 
only 7% had involvement of P1, P2, and P3. The patency rate at 12 
months was 67.4% for primary stent placement and 44.9% for PTA. 
Freedom from TLR, amputation, death, and MI was significantly bet-
ter in the primary stent group than in the PTA group (p<0.0001); 
but when primary stent was compared with PTA/selective stent (as 
treated), there was no significant difference. This concludes that rou-
tine stent placement confers no significant advantage over selective 
stent placement.
Another results of an alternative new stent design, the Supera stent 
and the publication of the Popliteal Registry stenting using this stent 
without a control group and no randomization. The lesion length 
described in this registry was 58mm and stented length 84mm. 
Primary patency at 12 months was 87.7%.
Conclusion
PTA and selective stent is a viable option for isolated popliteal artery 
lesions and for lesions associated with SFA or tibial disease. If SFA 
disease is being treated, whatever stent is required for the SFA dis-
ease can be extended into the popliteal artery. Avoiding a stent 
when possible leaves all treatment options preserved for later 
usage, if needed. Modified balloons (drug-coated balloons) or dedi-
cated stents (Supera stent) in the future may change the options for 
popliteal revascularization.
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1004.5
ICSS long-term data will lead to resurgence of CAS: pro
A.H. Mahnken
Dept. of Diagnostic and Interventional Radiology, Marburg 
University Hospital UKGM, Marburg, Germany

Atherosclerosis is a systemic disease that commonly affects carotid 
arteries. There are roughly 1,000,000 stroke-related events per year 
in the US alone. Subsequent stroke is a leading cause of death and 
long-term morbidity. Approximately 10%–15% of all strokes are due 
to atherosclerotic stenosis of the internal carotid artery. Carotid end-
arterectomy is a long known standard of reference for lowering the 
risk of stroke in patients with symptomatic carotid artery stenosis. 
Over the last decades, carotid artery stenting evolved as a treatment 
alternative without the discomfort of anesthesia and neck incision. 
Endovascular treatment is also known to reduce the risk of myocar-
dial infarction, cranial nerve injury, and neck hematoma.
However, several studies raised safety issues with carotid artery stent-
ing as there was an increased rate of stroke after carotid artery stent-
ing. In 2010, meta-analyses of three trials [EVA-3S, SPACE, and Internal 
Carotid Stenting Study (ICSS)] comparing endarterectomy versus 
angioplasty in patients with symptomatic carotid stenosis confirmed 
higher periprocedural risk of stroke and death after carotid artery 
stenting than endarterectomy (8.9% vs. 5.8%) [1]. However, there was 
significant heterogeneity between different age groups, with a sig-
nificant difference in early strokes or death recorded between carotid 
artery stenting and carotid endarterectomy in patients older than 70 
years (12.0% vs. 5.9%; p=0.0053), whereas this difference could not 
be proven in patients younger than 70 years (5.1% vs. 4.5%; p=n.s.). 
Although this trend was present in all studies, the wide 95% confi-
dence interval did not exclude a difference in either direction [1,2].
These data were based on the interim analysis of the ICSS. Only recently, 
long-term outcomes of the trial were published, thereby revealing an 
interesting development over time [3]. The risk of disabling stroke or 
death decreased from the interim analysis at 120 days after random-
ization (4.0% vs. 3.2%; HR, 1.28; p=0.34) [4] to the long-term analysis at 
5 years after randomization (6.4% vs. 6.5%; HR, 1.06; p=0.77) [3]. Most 
importantly, the initial significantly higher all-cause death rate after 
carotid artery stenting (2.3% vs. 0.8%; HR, 2.76; p=0.017) [4] showed a 
catch up for the carotid endarterectomy group, and the long-term 
data failed to confirm a significant difference (17.4% vs. 17.2%; HR, 1.17; 
p=0.19) [3]. However, there is still a significant higher risk for any stroke 
after carotid artery stenting, which is mostly attributed to a higher risk 
of contralateral and vertebrobasilar events. Considering these poten-
tially unrelated locations, there might be a chance effect as even the 
authors of the study feel unable to explain this particular finding [3].
A more detailed analysis of the ICSS data confirms the previous find-
ings that an excess in procedural stroke is limited to patients older 
than 70 years. Moreover, center and an interventionalist’s experi-
ence appear to play a major role. Correspondingly, results in cen-
ters including 50 or more patients had better outcomes than smaller 
centers. Most interestingly, the preprocedural presence of white 
matter lesions played a major role in the risk of stroke after stenting, 
while there was no such association after endarterectomy [5].
Considering these facts, stenting may re-emerge for a well-selected 
group of patients younger than 70 years, with limited age-related 
white matter lesions and treated in high-volume centers. While we 
are not yet there, long-term data from the ICSS study show a way 
towards the resurgence of carotid artery stenting.
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ICSS long-term data will lead to resurgence of CAS: con
B.T. Katzen
Baptist Hospital of Miami, Miami Cardiac and Vascular Institute, 
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There will not be a resurgence of carotid stenting as a result of the 
long-term outcomes of the International Carotid Stenting Study 
(ICCS) for a number of reasons. While this is a landmark study, 
which is prospective and randomized, the authors’ conclusions 
(that carotid stenting and carotid endarterectomy were equivalent 
because long-term disabling stroke and functional outcomes were 
similar and not statistically different) are marred by the higher inci-
dence of minor strokes, similar to what was identified in the CREST 
trial earlier. It does appear that both procedures provide equal pro-
tection against major strokes in the long term, a finding that has 
been shown repetitively in various clinical trials. While this data cer-
tainly supports the use of carotid stenting in symptomatic patients, 
resurgence implies growth in volume and mainstream acceptance. 
The ICCS does not provide separation in quality between proce-
dures but claims equivalence. Given the involvement of multiple dis-
ciplines, the presence of political turf, and procedural competition, 
resurgence will require more than equivalence. There are multiple 
other barriers and factors that will prevent the resurgence of carotid 
stenting; these will be presented and used to support this position 
against the proposition.
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Special Session
Palliation in cancer: alleviation strategies

1005.1
Plexus block for pain management
J. Garnon1, G. Tsoumakidou2, A. Gangi3;
1Interventional Radiology, University Hospital of Strasbourg, 
Strasbourg, France, 2Non-Vascular IR, University Hospital of 
Strasbourg, Strasbourg, France, 3Imagerie Interventionnelle, NHC, 
Strasbourg, France

Learning Objectives
1.  To learn about patient selection
2. To learn about the principles of plexus blocks
3. To learn specifically about celiac block
An interventional radiologist can propose several interventions to 
manage pain related to cancer. Besides thermal ablation, cemen-
toplasty and embolisation, percutaneous nerve blocking is prob-
ably one of the most efficient procedures to alleviate pain due to 
advanced cancers.
Technique
Nerve blocks were initially performed under fluoroscopic guidance, 
but the incidence of complication was quite high mostly because of 
the wrong position of the needle. CT guidance (and more recently 
MRI) offers a higher precision, thereby increasing the efficacy and 
safety of the procedure.
The injection of a neurolytic agent is the cheapest and most wide-
spread technique to perform nerve blocks. Typically, a 22- or 20-G 
needle is advanced close to the sympathetic chain, and after verifica-
tion of the proper position of the needle with injection of the contrast 
medium, 5–15 ml of a neurolytic agent is injected. Ethanol and phenol 
are both neurolytic agents, with ethanol reported to be more efficient 
but more painful. The interventional radiologist should pay attention 
to the proper repartition of alcohol in order to avoid complications.
Another way to perform neurolysis is to use radiofrequency ablation 
(RFA), with the same machine as that for facet joint denervation. RFA 
produces a small and predictable ablation, thereby avoiding untar-
geted ablation that may occur with alcohol injection. However, RFA 
has higher cost and requires a very close contact with the sympa-
thetic chain to be efficient. It is therefore not always easy to perform 
as sympathetic nerves are punctured based on anatomical land-
marks because they are not visible with current imaging.
Recently, cryoablation has also been proposed for the same pur-
pose. Main advantage of cryoablation is the clear visualisation of the 
zone of ablation, owing to the monitoring of the iceball with imag-
ing. Cryoablation is also less painful than RFA, although both tech-
niques are feasible under local anaesthesia. Major drawback of cryo-
therapy is the high cost of the procedure.
Indications
Nerve blocks can be proposed in a palliative setting to patients who 
present intense ill-defined deep pain related to locally advanced 
cancers. The procedure should be proposed if pain is refractory to 
level 3 analgesics or if the dose of analgesics cannot be increased 
because of side effects. Informed consent about the goal and risks 
of the procedure is mandatory.
The site of nerve blocking depends on the location of the cancer:
- The stellate ganglion block is indicated when a cancer invades the 
   stellate ganglion with upper arm pain and Horner’s syndrome. The 
   target point is the stellate ganglion, which is located in front of the 
   neck of the 1st rib and transverse process of C7 just behind the ori-
   gin of the vertebral artery.
- The upper thoracic chain block is indicated for neoplasms which 
   are invading the paravertebral gutter. The target point is the tho-
   racic chain, which is located laterally to the middle part of the ver-
   tebral body.

- The coeliac plexus block is discussed in the next paragraph.
- The lumbar ganglia block is indicated for retroperitoneal tumours 
   invading paravertebral gutters. The target point is the lumbar gan-
   glia located in the prevertebral space from L1 to L3.
- The hypogastric plexus block for rectal, left colon, bladder, prostate
   and gynaecological cancers. Approach to the plexus may be ante-
   rior or posterior.
- The impar ganglion block for cancers of the anus, distal urethra, 
   vulva and distal third of the vagina. The neurolysis should be per-
   formed in front of the sacrococcygeal joint.
Coeliac block
Most frequent indication of coeliac nerve block is the manage-
ment of pain secondary to advanced pancreatic cancer. Patients 
usually present with a transfixing epigastric pain resistant to opi-
oid analgesics. Several approaches have been described in litera-
ture: coeliac block with an anterior approach, coeliac block with a 
posterior approach, splanchnic nerve block requiring a posterior 
bilateral approach, and combination of the two latter approaches. 
Splanchnic neurolysis seems to be more effective than other coe-
liac nerve blocks. Coeliac nerve blocking is very effective but is asso-
ciated with some frequent adverse effects such as diarrhoea and 
orthostatic hypotension.
In conclusion, the interventional radiologist involved in oncolog-
ical treatments should be able to perform nerve blocks, especially 
the coeliac block that is the most effective block that helps to alle-
viate pain related to advanced pancreatic cancers. The interven-
tional radiologist can propose several interventions to manage 
pain related to cancer. Besides thermal ablation, cementoplasty and 
embolisation, percutaneous nerve blocking is probably one of the 
most efficient procedures to alleviate pain due to advanced cancers.

1005.2
GI obstruction
T. Sabharwal
Department of Radiology, Guy’s and St. Thomas’ Hospital, London, 
United Kingdom

Learning Objectives
1.  To learn about technique
2. To learn about the role of endoscopy
3. To learn about patient selection

No abstract available.

1005.3
Long-term drainage of malignant pleural effusion and ascites
K.E. Wilhelm
Dept. of Radiology, Johanniter Krankenhaus, Bonn, Germany

Learning Objectives
1.  To learn about tunneled catheter and ports
2. To learn about technical tricks
3. To learn about patient selection

No abstract available.
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Lymphatic leaks
W. Prevoo
Radiology, Netherlands Cancer Institute-Antoni van Leeuwenhoek 
Hospital, Amsterdam, Netherlands

Learning Objectives
1.  To learn about non invasive measures: e.g. parenteral nutrition
2. To learn about the technique
3. To learn about patient selection
Chylous leakage from the lymphatic system is a complex problem 
that usually results from inflammation, injury, or abnormalities of the 
lymphatic system. Loss of chyle can be life threatening due to the 
significant loss of fluid, plasma protein, fats, and immunoregulatory 
lymphocytes, and manifests clinically as severe malnutrition, hypo-
albuminemia, acidosis, hypokalemia, and susceptibility to infection. 
Leakage of lymph from the lymphatic ducts causes chylothorax or 
chylous ascites. A particular form of chyle leakage is chyluria.
Primary leakage can be found in specific hereditary lymphatic 
anomalies like fetal chylothorax, Noonan syndrome, and Costello 
syndrome.
Chylothorax is usually caused by pathology or damage of the tho-
racic duct. Non-traumatic causes of thoracic chyle effusion are very 
rarely seen in hepatic cirrhosis, lymphomas, or lymphangioleiomyo-
matosis. Thoracic duct trauma is regularly seen after head and neck 
surgery (radical neck dissections), thoracic surgery (lobectomies), or 
esophageal/gastric surgery. Post-operative chylus leak ranges from 
0.5% to 5%.
In most cases, clinical presentation of non-traumatic chylothoraces 
is comparable with other types of pleural effusion. It presents with 
dyspnea due to intra-pleural space-occupying chyle, thereby lead-
ing to incomplete compliance of the affected lung.
After surgery, the most common presentation of a chylothorax is 
chyle leakage (milky substance) in the thoracic drains without other 
physical complaints. Diagnosis is performed by conventional X-ray 
of the thorax and microbiologic analysis of the pleural effusion. To 
prevent pulmonary distress, initial treatment with drainage of the 
pleural effusion is always indicated. Thoracic drainage of chyle will 
lead to loss of protein, fat, and lymphoid cells.
Primary chylous ascites is very uncommon and is closely corre-
lated to lymphatic-lymphonodal dysplasia that does not involve 
a single visceral district alone. Secondary chylous ascites is usually 
caused by neoplasia (NHL), trauma, inflammation, and abdominal 
surgery (aortic surgery, pancreaticoduodenectomy, nephroureter-
ectomy, and retroperitoneal lymph node dissections) and usually 
occurs as a result of operative trauma to the thoracic duct, cisterna 
chyli, or its tributaries. Post-operative incidence varies from 0.03% 
to 11%. Chylous ascites usually presents with abdominal disten-
sion. US-guided punction reveals a milky fluid. True chylous ascites 
is defined as the presence of ascitic fluid with high fat (triglyceride) 
content, usually higher than 110 mg/dL, and cholesterol higher than 
200 mg/dL. Drainage of the fluid may be necessary, but then loss of 
protein, fat, and lymphoid cells introduce new risks and require care-
ful replacement.
Treatment of choice is conservative: low-fat diets with MCT and par-
enteral nutrition decrease fluid production while allowing adequate 
nutritional input. If lymph leakage does not stop, secretion inhibi-
tors like somatostatin or octreotide are prescribed, although there 
is only weak evidence of their benefits. The loss of this protein-rich, 
calorie-rich fluid can cause serious complications including dehy-
dration, malnutrition, and immunosuppression. Nutritional sup-
port is vital and leads to spontaneous leak closure in many cases. 
Nutritional management options include total bowel rest with par-
enteral nutrition, enteral feeding with specialized formula, and oral 
diet with supplementation. At present, there is no consensus regard-
ing which approach is superior. In reality, most patients with chyle 

leaks are managed with a combination of oral and enteral feeding. 
Treatment success is assessed by monitoring of drain production 
(chylothorax) or monitoring of bowel distension and US of the abdo-
men to evaluate ascites.
When conservative treatment fails, treatment options are surgical or 
radiological intervention. The sequence is then first to visualize the 
leak by lymphography.
The number of conventional lymphographies has declined mark-
edly since the introduction of cross-sectional imaging techniques. 
Nevertheless, lymphography has a high potential as a reliable 
method to visualize and directly occlude lymphatic leaks, which 
other imaging modalities, such as lymphoscintigraphy or MR lym-
phography, cannot do.
The mechanism remains unclear. The suggestion is that Lipiodol has 
an inflammatory and granulomatous reaction during extravasation. 
When used as a distinct radiological procedure with the intention 
to treat, this application can be described as therapeutic lymphog-
raphy. In case of persisting chylothorax, and thus failure of conser-
vative treatment, thoracic duct embolization (TDE) through the cis-
terna chyli by transabdominal approach is nowadays the first alter-
native. TDE is not applicable in case of chyloascites.
Surgical treatment is considered in resistant cases, for instance, para-
centesis with a continuous low-pressure drainage system in cases of 
chyle leakage or clipping of the thoracic duct in case of chylothorax.
In this lecture, clinical presentation, diagnostics, decisive algorithm, 
and treatment options will be discussed.
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1301.1
Advanced image modelling of abdominal aortic aneurysm: 
impact on EVAR management
G. Soulez
Dept. Radiology, Radio-oncology and Nuclear Medicine, University 
of Montreal, Montreal, QC, Canada

Aneurysm maximal diameter (Dmax) and growth rate are the most 
important predictive factors for AAA rupture. The indications for 
a procedure are Dmax ≥5.5cm (men) and ≥5cm (women), AAA 
growth ≥ 7mm in 6 months or 1cm in 1 year, and symptomatic AAA. 
Standardization and automation of Dmax measurement and growth 
over time still needs to be implemented in our clinical routine.
AAA segmentation is the first step before AAA modeling. CT scanner 
is the modality of choice for AAA evaluation before and after endo-
vascular repair (EVAR). AAA lumen segmentation is easily performed 
after contrast injection, but thrombus segmentation is more chal-
lenging. Computer modeling has raised the possibility of patient-
specific risk prediction based on AAA geometry. Advanced AA met-
rics such as detection of focal growth, bulge location, computa-
tional flow dynamics, or finite element analysis have been proposed. 
However, addition of these new indices in a predictive model has 
not been yet clinically validated on a large scale. The evaluation of 
AAA wall inflammation with PET-CT is under investigation, and pre-
liminary results are still controversial.
AAA modeling is a necessary step for EVAR planning and stent selec-
tion. This AAA model can be registered with fluoroscopy to improve 
guidance during EVAR procedure and minimize fluoroscopy time 
and contrast injection. This 2D/3D roadmap is more valuable for 
advanced EVAR procedures (fenestrated, branched stent-grafts). To 
increase the accuracy of image fusion, new approaches of elastic 
registration are under development to correct the vessel deforma-
tion induced by endovascular devices. In the near future, modeling 
of AAA will be combined with finite element analysis to enable EVAR 
rehearsal.
Regarding EVAR follow-up, considering the incidence of renal failure 
in this population, follow-up with unenhanced CT is a good alterna-
tive. AAA segmentation on unenhanced CT can now be achieved 
with a high reproducibility. This opens the door to patient follow-
up with low-dose unenhanced CT to evaluate Dmax or AAA volume 
progression over time.
Ultrasound (US) follow-up is more used for EVAR follow-up, but its 
sensitivity for endoleak detection is still suboptimal and Dmax mea-
surement less reproducible compared to CT. Contrast-enhanced US 
improves endoleak detection but is difficult to integrate to our clini-
cal routine. We are currently evaluating the potential of US elastog-
raphy to detect endoleak and characterize thrombus organization. 
Detection of organized (fibrous) versus soft (liquid) thrombus could 
be a useful information to assess AAA healing after EVAR and rule 
out endotension.

Hot Topic Symposium
Aortic intervention – quo vadis?

1302.1
Thoracic aortic trauma
H. Rousseau
Service de Radiologie, CHU Toulouse Rangueil, Toulouse, France

Thoracic aortic injury (TAI) is, after brain injury, the second most 
common cause of death in blunt trauma patients. With improved 
rescue processes and rapid detection of TAI, patients who initially 
survive are more likely to undergo successful repair.
Rapid deceleration results in torsion and shearing forces at relatively 
immobile portions of the aorta, such as the aortic isthmus, in up to 
90% of cases. Computed tomography is quick and reproducible, 
with sensitivity and specificity close to 100% for TAI. A classification 
scheme for TAI has been proposed: Type I (intimal tear), Type II (IMH), 
Type III (pseudoaneurysm), and Type IV (rupture).
The appropriate timing of treatment in patients with TAI is still con-
troversial. Patients with free aortic rupture or large periaortic hae-
matoma should be treated as emergency cases. For all other condi-
tions, the intervention may be delayed for up to 24 hours to allow for 
patient stabilization and the best possible conditions for the aortic 
intervention. An initial conservative management, with serial imag-
ing, has been proposed for patients with minimal aortic injuries (inti-
mal tear/Type I lesions), as most lesions remain stable or resolve.
As a whole, available data indicate that TEVAR, in suitable anato-
mies, should be the preferred treatment option in TAI. A recently 
published review, including 7768 patients enrolled for TAI, found a 
significantly reduced mortality for TEVAR when compared with OR 
(9% vs 19%; p < 0.01). In the same study, no significant difference in 
event rate across the two groups was noted for stroke, whilst the risk 
of spinal cord ischaemia (SCI) and end-stage renal disease (ESRD) 
were higher in OR (9% vs 3%; p = 0.01 for SCI and 8% vs 5%; p = 0.01 
for ESRD). OR was also associated with an increased risk of graft and 
systemic infection, whilst endovascular repair was associated with 
an increased need for secondary procedures (5.4%; p = 0.07), mostly 
due to endoleak (60%), followed by stent collapse (11%).
Long-term surveillance by CT is currently considered the standard 
imaging modality for follow-up; however, given the frequent young 
age of patients with TAI, concerns arise with regard to cumulative 
exposure to radiation and iodinated contrast medium. For these rea-
sons, MRI is the best alternative for surveillance when magnetic res-
onance-compatible stent grafts are employed.
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1302.2
Complicated acute type B dissection
R.G.J. Gibbs
Division of Vascular Medicine and Vascular Surgery, St Mary’s 
Hospital, Imperial College NHS Trust, London, United Kingdom

No abstract available.

1302.3
Malperfusion syndromes in acute aortic dissection
J.-P. Beregi1, M. Midulla2;
1Radiology, CHU Caremeau, Nimes, France, 2Radiology, CH de 
Valenciennes, Valenciennes, France

State of the art. Patients with aortic dissection (AoD) do not die 
from the presence of an intimal tear and two channels into the 
aorta; they die because of two complications: rupture and malper-
fusion syndromes. Principles of the management are to detect and 
to treat these complications before it becomes too late. If rupture of 
the aorta is relatively easy to diagnose in the acute phase (< 2 weeks 
from initial onset of symptoms), malperfusion syndromes are rela-
tively new entities.
Definition. Malperfusion syndrome is a complication of AoD, encoun-
tered in 25% to 50% of patients, defined as end-organ ischemia 
caused by branch-vessel involvement and resulting in clinical symp-
toms and functional impairment in a wide range of arterial beds that 
spans a spectrum between mid-dysfunction to tissue necrosis, result-
ing in organ damage. Symptoms related to the heart (coronaries, myo-
cardial infarct), brain (supra-aortic vessel, stroke), spine (paraplegia), 
bowel (ischemia, necrosis, death), kidneys (renal failure, anuria, refrac-
tory hypertension), and lower limbs (ischemia, claudication) are some 
of the possible symptoms of the malperfusion syndromes.
How to detect malperfusion? Because of improvements in tech-
nology, a complete thoraco-abdomino-pelvic CT scan of the aorta 
is now mandatory. Aorta should be considered as an organ, and lim-
ited thoracic analysis should be avoided (analysis of only 50% of the 
organ), leading to insufficient information and mistreatment algo-
rithm. Detection of AoD is not sufficient, and radiologists have to 
describe the location of AoD on the aorta and its branches, entry 
tears, possible ruptures, organ ischemia, mechanism of the malper-
fusion, thrombi, ….
Impact on treatment. Diagnosis of malperfusion syndrome evi-
denced the remaining mortality after classical AoD management. 
Because complications were observed and because of improve-
ments of endovascular tools (fenestration, TEVAR, peripheral stents) 
to repair the arteries, patients could be suitable for an alternative 
strategy compared to the classical medical or surgical approach.
Classification for management. If De Backey or Stanford classifica-
tion is well known, AoD management should be performed depend-
ing of the presence or absence of complications. If a complication is 
present, it should be treated first before performing the preventive 
treatment, regardless of the location of AoD on the aorta.
And now? The main challenge remains to understand the mech-
anism of the malperfusion and to adapt the best treatment. 
Questions of when and how to treat patients depend on CT scan 
analysis, which in turn depends on the quality of the acquisition pro-
tocol and the experience of the radiologist.
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1302.4
Ruptured abdominal aortic aneurysm
F.J. Veith
Division of Vascular and Endovascular Surgery, NYU Langone 
Medical Center, New York, NY, United States of America

Ruptured abdominal aortic aneurysms (RAAAs) are a catastrophic 
condition with high morbidity and 30-day mortality when treated 
by open surgical repair (OSR) procedures. The introduction of endo-
vascular graft repair (EVAR), first performed in 1994, combined 
with other endovascular adjuncts, offered the possibility of better 
outcomes.
Numerous single-center reports, population-based studies, and the 
collected world experience with the use of EVAR for RAAAs demon-
strated better early outcomes after EVAR than after OSR. Some of 
these reports emphasized the importance of several strategies and 
adjuncts in achieving these better outcomes. These included having 
a protocol or system for managing RAAAs, fluid restriction or hypo-
tensive hemostasis prior to and during repair, properly performed 
use of supraceliac aortic balloon control for hemodynamic collapse, 
and open abdomen treatment for abdominal compartment syn-
drome when detected (1).
However, the superiority of EVAR over OSR for the treatment of 
RAAAs remains controversial. This controversy is sustained by sev-
eral reports of controlled studies showing no better outcomes for 
EVAR than for OSR with RAAAs and the claim that reports of bet-
ter outcomes for EVAR were based on case selection with patients 
treated by EVAR having more favorable anatomy, being more hemo-
dynamically stable, and less risky.
Recently, 3 randomized controlled trials comparing EVAR and OSR 
for the treatment of RAAAs have been published or presented. 
These are the AJAX, EVAR, and IMPROVE trials, all of which dem-
onstrated no better 30-day mortality with EVAR than with OSR. All 
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these trials have serious flaws that render them misleading (2). In 
addition, one report has demonstrated the ability to treat all RAAAs 
seen at 2 centers with EVAR, provided some adjuncts like chimney 
grafts are employed (3). A low 30-day mortality (24%) and turn-down 
rate (4%) were observed. It can therefore be concluded that EVAR is 
better than OSR for the treatment of RAAAs, provided EVAR capabil-
ity exists in an institution and an EVAR procedure can be performed.
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Fundamental Course
Basic principles of transcatheter embolisation in 
the trauma patient

1701.1
Treatment of extremity trauma
S.J. McPherson
Radiology, Leeds General Infirmary, Leeds, United Kingdom

Learning Objectives
1.  To understand the relevant anatomy and types, causes and 

symptoms of injury
2. To describe remodeling and embolisation principles of 

treatment
3. To review potential failure and complications

No abstract available.

1701.2
Treatment of parenchymatous bleeding in abdominal cavity
J. Urbano
Vascular & Interventional Radiology, Jiménez Díaz Foundation 
University Hospital, Madrid, Spain

Learning Objectives
1.  To review the indications and results of embolisation in splenic 

trauma
2. To review the indications and results of embolisation in liver 

trauma
3. To review the indications and results of embolisation in renal 

trauma
Trauma is the leading source of death under 45 years in developed 
countries. When a trauma patient arrives into the emergency room, 
during the initial resuscitation procedures, a first diagnostic sur-
vey must be done with total body CT whenever possible to iden-
tify those major injuries. Abdominal haemorrhage due to blunt 
trauma is life-threatening. Key signs to recognise are the presence 
of blood/haematoma in the abdomen, sentinel clot or active con-
trast extravasation from solid organs. It is crucial to decide whether 
the optimal therapy is surgery or IR. The decision should be based 
on which treatment is able to control haemorrhage most rap-
idly with minimum sequelae. IR has a role in many cases, particu-
larly if there is arterial bleeding. For the subgroup of patients who 
are haemodynamically stable without signs of peritonitis, embolisa-
tion is currently considered a first line of treatment by the American 

Association for the Surgery of Trauma (AAST). When the indication is 
appropriate, embolisation is associated with a lower rate of compli-
cations, earlier discharge and lower cost. Although any solid intra-
abdominal organ can be injured after an abdominal trauma, spleen 
is the most commonly involved, followed by liver and kidney.
To treat splenic trauma, there are two options: proximal and distal 
embolisation. In terms of effectiveness in bleeding control, the dif-
ference between these techniques has not been demonstrated. 
When a focal bleeding is identified, distal embolisation is recom-
mended; and for patients with multiple bleeding sites or challeng-
ing anatomy, proximal embolisation may be the best option. When 
proximal embolisation is chosen, it should be done distal to the ori-
gin of the pancreatic branches.
In liver trauma when there is a massive portal bleeding, surgery is 
mandatory. When the source of bleeding is arterial, embolisation is 
an appropriate treatment. Unlike in spleen, a proximal embolisation 
is not indicated in the liver. A superselective embolisation should be 
done limited to the devascularised area.
Embolisation is a nephron-sparing technique for renal trauma. 
Expanding perirenal haematoma and corticomedullary lacera-
tion are indications for superselective microcatheter embolisation. 
Patients with avulsion of the renal pelvis, injuries in the vascular ped-
icle and life-threatening haemodynamic instability need surgery.
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1701.3
Treatment of pelvic haemorrhage
W. Jaschke
Radiology, Medical University Innsbruck, Innsbruck, Austria

Learning Objectives
1.  To discuss suitable candidates
2. To understand the relevant anatomy and examine embolisation 

techniques
3. To review potential failure and complications of embolisation
Traumatic pelvic fractures can result in significant haemorrhage that 
can be associated with significant morbidity and mortality. Patients 
with pelvic fractures that cause hemodynamic instability have a 
mortality rate that exceeds 50% in several series. Thus, hemody-
namic instability indicates a poor prognosis, especially if it persists 
for a longer time period. Bleeding from pelvic fractures can be gen-
erated from several sources, including arterial and venous injury and 
bleeding from fractured cancellous bone within the pelvis. Bleeding 
from fractured bone within the pelvis can be controlled with 
prompt stabilization of the fracture, which also can tamponade and 
control venous bleeding. However, arterial bleeding cannot be con-
trolled using these measures. Although the risk of significant arterial 
haemorrhage after pelvic fracture is clear, the incidence and predic-
tors for needing therapeutic arterial embolization remain in debate. 
Criteria exist for obtaining pelvic arterial angiography in patients 
with severe pelvic fracture based on the presence of hemodynamic 
instability or the need for ongoing blood transfusion. However, 
early therapy, avoiding massive transfusions, prolonged hemody-
namic instability, and abdominal compartment syndrome, would be 
desirable. Contrast-enhanced MSCT during the arterial and venous 
phase provides important information allowing early indication for 
treatment. Predictors for massive arterial bleedings are as follows: 
instable pelvic fracture with pelvic hematoma; contrast extravasa-
tion during MSCT in the arterial phase; drop of blood pressure; and 
hemodynamic instability. Arterial embolization is indicated if arterial 
contrast extravasation caused by fractured bone is demonstrated on 
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CT. In hemodynamically unstable patients, treatment has to be per-
formed on an emergency basis. Transarterial embolization (TAE) is 
highly effective (85-100%); repeat embolization to control haemor-
rhage has to be performed in less than 10%. The complication rate 
is low (4-8%). Stent grafts are very rarely indicated to control bleed-
ing since most bleedings sites are located in the internal iliac terri-
tory. The common and external iliac arteries are very rarely involved 
in pelvic trauma. If one of these arteries is lacerated, rapid control of 
bleeding by balloon tamponade and secondary repair (stentgraft or 
surgery) is frequently indicated.
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1701.4
Role of stent grafts in large vessel trauma
F. Wolf
Department of Biomedical Imaging and Image-guided Therapy, 
Medical University of Vienna, Vienna, Austria

Learning Objectives
1.  To discuss when to embolise and when to use a stentgraft
2. To examine suitable stent grafts and techniques for implan-

tation
3. To review potential failure and complications of stent graft 

insertion and embolisation
Especially in patients after a high-speed trauma, a ruptured/dis-
sected thoracic or abdominal aorta is relatively common.
The presentation will start with imaging prerequisites in order to 
diagnose a traumatic aortic pathology in the right way. Moreover, 
radiologists have to decide according to the images if an interven-
tional treatment is possible. If a treatment is indicated and techni-
cally possible, intervention and material selection has to be planned. 
A precise treatment planning is crucial in order to ensure successful 
and fast treatment.
The following part of the presentation will deal with the different 
ways to treat aortic traumatic pathologies – when, where, how, and 
which device should be implanted.
The last part of the presentation will present the literature data 
about the outcome of endovascular treatment possibilities of trau-
matic aortic pathologies.

Special Session
Venous Forum III: Pulmonary embolism and IVC 
filters

1702.1
PE: patient assessment and selection for treatment
M.K. Glynos
Interventional Radiology, Hygeia Hospital, Chalandri, Greece

Learning Objectives
1.  To learn about the pulmonary embolism severity index (PESI)
2. To learn about the imaging criteria, including normal heart function
3. To learn about important lab findings
Acute pulmonary embolism (PE) is a common and potentially fatal 
disease. With an incidence rate of 1–1.5 per thousand, PE is impli-
cated in over 300,000 deaths annually in Europe (1). Contemporary 
diagnostic and therapeutic armamentarium, including IR proce-
dures, contribute to the increased detection of PE as well as to 
decreased mortality. In general, when left untreated, PE is associ-
ated with an overall mortality of up to 30%, compared with that of 
2%–11% in those treated with anticoagulation (2,3).
Following an acute PE episode, the resolution of pulmonary thrombi 
is frequently incomplete, as shown in lung perfusion scintigraphy, 
despite marked improvement of pulmonary vascularization (4). After 
PE treatment, the incidence of chronic thromboembolic pulmonary 
hypertension (CTEPH) is about 1.5% (5).
PE usually presents with symptoms of dyspnoea at rest or exertion, 
pleuritic pain, cough, orthopnea, DVT symptoms, wheezing, and 
hemoptysis. On clinical examination, prominent signs may include 
tachypnea, tachycardia, rales, decreased breath sounds, jugular 
vein distention, and fever, which mimic pneumonia. In central (sad-
dle or main branches) PE, chest pain may have a typical angina char-
acter. Indeed, massive PE may lead to RV failure as a consequence 
of PE-induced vasoconstriction and anatomical obstruction, which 
increase pulmonary vascular resistance. Mechanical and neurohu-
moral sequences result in desynchronization of cardiac ventricles, 
leftward bowing of the interventricular septum, right bundle branch 
block, impedance of LV, and reduction of cardiac output. Finally, sys-
temic hypotension and hemodynamic instability occur.
Patients with suspected acute PE should therefore be assessed as 
hemodynamically unstable or hemodynamically stable. Hypoxemia 
is considered a typical PE finding, but up to 40% of the patients have 
normal O2 saturation at presentation. CXR, ECG (S1Q3T3 pattern, 
RBBB), BNP, and troponin levels may be useful, but they are of lim-
ited diagnostic value unless used in combination with clinical suspi-
cion. D-dimer testing has a high-negative but low-positive predic-
tive value.
Assessment of clinical probability is based on a combination of find-
ings, clinical judgement, and prediction rules. Both Geneva and 
Wells score tables are of value.
Diagnostic strategy then starts after the evaluation of patients with 
suspected PE as being hemodynamically unstable or not. For those 
who were hemodynamically unstable, initial support should focus 
upon restoring perfusion with IV fluids (500–1000 ml of N/S), vaso-
pressors, and oxygenation with possible intubation while awaiting 
imaging (CTPA). If CTPA is not readily available, echocardiography 
could check for RV overload.
Catheter-directed procedures are reserved for CTA positive with RV 
overload patients. Tables 2 and 3 indicate the proposed diagnostic 
algorithms by European Society of Cardiology guidelines. In case of 
uncertainties, additional testing such as V/Q scan may be useful.
Prognostic assessment of patients with confirmed PE is equally 
important as several parameters are associated with high risk of 
early death or with an unfavorable short-term prognosis. Acute RV 
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failure, arterial hypotension, syncope, and tachycardia as well as pre-
existing comorbidities should be evaluated in order to categorize 
patients for further monitoring and treatment options.
PE severity index (PESI) and its simplified version, sPESI, are the most 
validated scoring systems to date. Some authors propose a combi-
nation of sPESI with troponin or BNP l levels.
PESI affects therapeutic strategy as patients of intermediate-high 
risk should be closely monitored and considered as potential candi-
dates for rescue reperfusion, while those with intermediate-low risk 
could stay hospitalized on anticoagulation.
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1702.2
Treatment options for pulmonary embolism
P.M. Paprottka
Department of Clinical Radiology, University of Munich, Munich, 
Germany

Learning Objectives
1.  To learn about the different endovascular treatment options
2. To learn about the outcomes of different treatment options
3. To learn about different strategies (uni- vs. bilateral, etc.)

No abstract available.

1702.3
Current evidence on IVC filter placement
M.-F. Giroux, G. Soulez;
Radiology, Université de Montréal, Montreal, QC, Canada

Learning Objectives
1.  To learn about the absolute and relative IVC filter indication
2. To learn about IVC filter complications
3. To learn about the differences between permanent and optional 

filters
In general, the indications for IVC filter placement are to provide an 
alternative to anticoagulation because of anticoagulation failure, 
complications, or non-compliance. It can also be considered as a 
stand-alone or adjunctive treatment in severe thromboembolic dis-
ease or in a prophylactic setting.

The benefit of an IVC filter placement always has to be weighed 
against the risks, as this procedure is not without complications. 
The complications can be divided into immediate and delayed. 
Immediate complications at placement include technical prob-
lems such as access site failure and thrombosis, anatomical issues, 
clot dislodgment, as well as filter non-deployment, misplacement, 
migration, and tilting. Delayed complications include filter migra-
tion, thrombosis, tilting, perforation, exhaustion, and infection, as 
well as recurrent embolism.
We now have the choice between permanent and optional filters, 
which have similar indications and complications. However, the 
optional filters require a slightly different though process when it 
comes to deciding on the indication, as there will be a possibility of 
filter removal. Nevertheless, these optional filters also show a differ-
ent palette of complications, such as impossibility of filter removal 
and increased fracture rate.
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1702.4
Challenging placements and retrievals
C.A. Binkert
Interventional Radiology, Kantonsspital Winterthur, Winterthur, 
Switzerland

Learning Objectives
1.  To learn about access site selection
2. To learn about different retrieval techniques
3. To learn when to stop a retrieval
In general, IVC filter placements and retrievals are quite straightfor-
ward. However, in certain circumstances, there can be some chal-
lenges, which will be discussed in the lecture. The importance of a 
correct indication for IVC filter placement as well as retrieval should 
be emphasized.
Challenging access:
With the wide availability of ultrasound guidance and the smaller 
profiles of IVC filter delivery systems, the complication rates at the 
venous access site have dropped markedly. While for most IVC fil-
ters, a femoral or a jugular delivery system is available, only one 
approach for retrieval is generally possible. Therefore, the appropri-
ate type of filter should be chosen if either the femoral or the jugu-
lar route is not available for retrieval. Most filters are removed from a 
jugular approach. The Optease filter is the most suitable choice for a 
femoral retrieval.
Location of placement:
The most common implantation site for IVC filters is the infrarenal 
IVC with the idea that in case of a thrombosed filter the outflow of 
the renal veins is not impaired. However, a suprarenal position can 
be chosen without any major drawbacks in case of a challenge in the 
infrarenal location. There are different situations to consider:
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• If there is thrombus extending into the IVC, the filter has to be posi-
tioned above any thrombus, because if a filter is placed into throm-
bus there is a chance of incomplete opening, insufficient filtration, 
and also migration.

• If there is a narrowing or a tortuosity of the infrarenal IVC, a fil-
ter placement in that area could be less than optimal because of 
incomplete expansion or tilting. In such a circumstance implanta-
tion in a straight non-obstructed area is preferable.

• If there is an anatomical variant, for example a duplicated IVC, 
either one filter can be placed in the suprarenal position or one fil-
ter can be placed in either IVC. The latter possibility is more expen-
sive due to two devices needed.

Another consideration is the size of the IVC. Because most fil-
ters depend on oversizing, the size of the IVC should be less than 
described by the IFU of a given filter. The maximum diameter is 
commonly 28mm or 30mm. For larger IVC’s a smaller area could 
be chosen such as the intrahepatic IVC or two filters can be placed 
into the common iliac veins. Alternatively, a Bird’s Nest filter which 
is approved for IVC’s up to 40mm can be placed. Unfortunately, the 
Bird’s Nest filter is not as easy to place as the current devices and it is 
a permanent device.
Challenging retrievals
Arguably, the biggest challenge is to make sure patients are fol-
lowed and are evaluated for possible retrieval. A retrieval should be 
attempted when the initial indication is no longer present and when 
the patient is likely to benefit from the retrieval: long enough life 
expectancy (at least > 1 year) and a low chance of a repeated risk for 
a pulmonary embolism which would require another IVC filter.
In addition, a filter should not be retrieved if there is more than 
just a little thrombus in the filter. There is no standardized imaging 
workup. Some perform an ultrasound, others a CT and others move 
directly to a venogram if there is no clinical suspicion. In any case, if 
there is a substantial amount of clot in the filter, the retrieval should 
be postponed and anticoagulation continued for 1-3 months. In 
case of massive thrombus extending beyond the filter a second filter 
above the first one can be necessary. One factor however should be 
considered when postponing retrieval: the maximum possible dwell 
time which varies among different filter designs. As a rule of thumb: 
the larger the contact areas of the filter to the IVC wall, the shorter is 
the time till a filter cannot be safely removed.
The most common technical problem is a tilted filter with the filter 
tip against the IVC wall. In such cases, the standard retrieval tech-
niques often do not work anymore. Before doing anything else the 
indication for retrieval should be critically reassessed again because 
all current retrievable filters are so called “optional” filters meaning 
they could stay in permanently if needed. The risk for any retrieval 
should be lower than the risk of a filter complication in case the fil-
ter is left in place.
In the literature, many different ways to overcome a tilted filter are 
described, including use of deflecting wires to center the tip, angio-
plasty balloons from different access points to push the tip away 
from the wall, different loop-snares formed around the tip of the fil-
ter to pull the filter away from the wall, forceps to free-up the tip, and 
laser technology to remove tissue around the tip. The latter is espe-
cially helpful if the tip is not just tilted but also grown into the caval 
wall. A thorough knowledge of the different devices is important to 
not run into problems during these off-label retrieval maneuvers.
In summary, a thorough planning and careful placement can min-
imize the need for challenging retrievals. During any time of a 
retrieval procedure, the option of leaving the filter in place should 
be kept in mind, especially when off-label techniques are used.

Special Session
State-of-the-art SFA interventions

1703.1
Trials update
S. Müller-Hülsbeck
Department of Diagnostic and Interventional Radiology / Neuroradi- 
ology, Ev.-Luth. Diakonissenanstalt zu Flensburg, Flensburg, Germany

Learning Objectives
1.  To learn about onging trials on SFA interventions
2. To learn how to make decisions on when to stent and when not
3. To learn about the outcome analysis of trials
An interventional procedure consists of four elementary interven-
tional treatment steps followed by an adequate follow-up of the 
patient: 1. lesion access, 2. lesion crossing, 3. lesion treatment, and 
4. vascular closure. Once a lesion, either a stenosis or an occlusion, is 
crossed successfully with a guide wire, different endovascular treat-
ment algorithms are possible such as PTA, BMS, DEB, DES, and others 
like laser and atherectomy. A recent Cochrane analysis could dem-
onstrate that there was a short-term gain in primary patency and 
there was no sustained benefit from primary stenting of lesions of 
the superficial femoral artery in addition to angioplasty (1). In addi-
tion, it is reported that quality of life showed no significant differ-
ence between participants treated with PTA alone or PTA with stent 
insertion at any time interval (1). In this context, latest trial data will 
be presented, mostly focusing on in PubMed published data. From 
current perspective, these indicate enhanced primary patency rates 
and reduced TLR rates under ideal and selected trial conditions for 
DCB technology (2), BMS (3), combination of BMS and DCB (4), and 
DES (5). Latest data will be presented during the meeting.
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1703.2
Techniques and complication management
M.A. Ruffino
Vascular Radiology, Citta’ della Salute e della Scienza - San Giovanni 
Battista Hospital, Turin, Italy

Learning Objectives
1.  To learn about the indications for recanalisation
2. To learn about different materials and techniques available for 

recanalisation
3. To learn about the outcomes of recanalisation
Lower limb peripheral artery disease (PAD) is a common manifesta-
tion of systemic atherosclerosis. The superficial femoral artery (SFA) 
is often involved in atherosclerotic lesions occurring as a site of sin-
gle stenosis, segmental obstruction, or diffuse condition involving 
multiple arterial segments.
Single stenosis alone generally causes limited impairment of lower 
limb and intermittent claudication, while a more diffuse condition 
also involving other arterial vessels can lead to severe clinical impair-
ment such as critical limb ischemia (rest pain, ulcer, gangrene, and 
necrosis).
Surgery represents the gold standard for complete SFA obstruc-
tion or concomitant involvement of common and profunda femo-
ral arteries, but endovascular techniques for occlusive SFA disease 
in the last decades had become a reliable alternative treatment to 
open surgery. Most recent guidelines in literature recommended 
endovascular techniques as a safe approach in highly symptomatic 
patients (Rutherford 4 to 6) with complex femoropopliteal lesions 
(TASC C and D) (1).
Potential advantages of this continuously evolving treatment are 
short hospitalization, ability to perform procedures under local 
anesthesia, and low perioperative morbidity rates.
Endovascular revascularization of SFA is particularly challenging as 
manifestations of the disease can differ from short, focal stenosis to 
long, diffuse obstruction.
Several endovascular techniques have been proven to be effective 
in the treatment of SFA lesions:
intraluminal angioplasty (by balloon catheter, cutting balloon, scor-
ing balloon, and drug-coated balloon)
subintimal angioplasty
debulking techniques (such as atherectomy and cryoplasty)
stenting (using bare metal stent, covered stent, drug-eluted stent, 
and absorbable stent).
After assessment of the arterial occlusive disease, an endovascular 
specialist can decide on the type of endovascular revascularization.
Percutaneous transluminal angioplasty (PTA) with balloon catheter 
is the gold standard among percutaneous techniques in the treat-
ment of PAD. It can be used alone or in association with other endo-
vascular procedures (stent, stent-graft, and debulking techniques).
An important issue in endovascular revascularization is the selec-
tion of an appropriate vascular access by means of a direct punc-
ture (according to Seldinger technique) or surgical vessel exposure 
(graft in the puncture site, obesity, and hybrid procedure). For SFA 
revascularization, the endovascular approach to the artery can be 
antegrade or retrograde; standard access is common femoral artery 
approached retrograde (in case of proximal contralateral SFA dis-
ease) or antegrade (in case of ipsilateral distal SFA lesion). In this lat-
ter case, common femoral artery puncture may be performed below 
the groin crease because of the lower risk of retroperitoneal hemor-
rhage caused by external iliac artery puncture. Other alternatives are 
the retrograde approach using direct puncture of popliteal or pedal 
arteries (2) and the combined antegrade and retrograde approach 
(“Safari” technique) (3), particularly in case of the inability to cross 
the SFA occlusion.
After arterial access and positioning of the sheath, intra-arterial hep-
arin is given as a matter of routine between 2500 and 5000 IU, and 

the diagnostic arteriogram is performed. The angiography pro-
vides the basis for selecting guidewire and balloon catheters and for 
defining the PTA technique. This involves the use of a balloon cath-
eter to dilate the arterial segment affected by the obstructive dis-
ease. Balloon width should be selected equal to the caliber of a nor-
mal vessel adjacent to the arterial lesion in order to avoid overdilata-
tion of the artery, with risk of arterial rupture and flow-limiting dis-
section. PTA is an effective technique in the treatment of SFA steno-
sis of a noncalcified plaque or short occlusion, but it can have a poor 
effect in arterial long occlusion or in the arterial stenosis of calci-
fied plaque. In the latter case, the critical point is to pass the arterial 
lesion with the guidewire. Arterial revascularization may be affected 
by intraluminal or intentional subintimal technique.
In the first case, the guidewire is advanced into the initial segment 
of the occlusion until resistance is encountered. The degree of resis-
tance is an indication of the severity of the disease. If the resistance 
is high, it could sometimes be necessary to use a straight catheter 
to give further support to the guidewire. The injection of a small 
amount of contrast medium should be ensured in the lumen of the 
vessel and not in the subintimal space. After the occluded segment 
is passed, a balloon catheter can be positioned over the guidewire 
and inflated. To reduce the risk of complications (arterial rupture and 
peripheral embolism), a predilation with balloon catheter of a small 
diameter can be performed. Since the intraluminal PTA with bare 
balloon catheter is characterized by a high rate of restenosis, the use 
of drug-eluted balloon has been recently proposed. These balloon 
catheters have shown a significant reduction in late lumen loss and 
target lesion revascularization (4).
In case of intentional subintimal angioplasty, the goal is to intention-
ally go into the subintimal space at the origin of the occlusion. The 
presence of a disease-free segment distal to artery occlusion allows 
intraluminal return of the guidewire. Extensively diseased distal seg-
ments beyond the occlusion represent a contraindication for this 
technique. Through an angulated catheter, a hydrophilic guidewire is 
directed towards the wall of the artery at the level of the occlusion. 
The guidewire is manipulated into a loop, which is then used to dis-
sect the entire length of the occlusion. The catheter is then advanced 
into the arterial wall. Distal re-entry of the guidewire in the arterial 
lumen is the most critical and difficult part of this technique. Once 
re-entry has been achieved, the catheter is substituted for a bal-
loon catheter and the dissection is dilated (5). When performing PTA, 
there is no absolute standard for inflation time or the number of rep-
etitions. During inflations, patients may experience pain. Pain that 
persists after deflation is a warning of possible arterial rupture.
Technical success of PTA is defined as the achievement of a residual 
diameter stenosis of <30% at the end of the procedure. If the resid-
ual stenosis is of >30% or if it appears to be a flow-limiting dissec-
tion, it is necessary to repeat inflation or to consider stent implanta-
tion (secondary stenting). Stent can fixate the residual defect against 
the arterial wall and prevent elastic recoil and postprocedural arte-
rial restenosis. The stent more commonly used in SFA are nitinol self-
expandable stent, which have great longitudinal flexibility into tor-
tuous vessels and recover from deformation secondary to flexion 
and extension.
In addition to bare stent, the industries are proposing bioabsorb-
able (6) and drug-eluted stents (7). The rationale for the use of these 
stents is to reduce the long-term stimulus for neointimal hyperplasia 
and to decrease in-stent restenosis. Polytetrafluoroethylene (PTFE)-
covered stents are now used to treat long-segment occlusive dis-
ease aiming at decreasing in-stent restenosis and improving vessel 
patency (8). Compared with conventional stents, stent-grafts may 
combine the radial resistance of the stent with a mechanical barrier 
to prevent restenosis.
A debulking strategy prior to balloon angioplasty is warranted in 
many cases. Removal of obstructive material can facilitate the cross-
ing of total occlusions, thereby transforming an occlusion into a 
more easily balloonable stenosis.
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Several techniques have been developed to remove the endolu-
minal occlusive material such as laser ablation and atherectomy 
devices (rotational atherectomy, orbital atherectomy, and excisional 
atherectomy). All seem to work, but their superiority over PTA is still 
under debate (9). Nevertheless, these techniques have a reported 
0.8% risk of perforation (10). Under these conditions, as in all cases of 
arterial-contained rupture or rupture after endovascular revascular-
ization, covered stent can be deployed to exclude the lesion.
Acute in situ thrombosis and distal embolization during SFA revas-
cularization can occur. Their incidence and outcomes have not been 
well defined in the literature (11).
In the first condition, pharmacological therapy can be utilized in an 
effort to reopen the lumen. Tissue-type plasminogen activator (tPA) 
can be infused according to different protocols (bolus infusion on 
the table, placement of an infusion catheter across the lesion, infu-
sion for 12–24 hours, and use of a rheolytic catheter with or without 
subsequent infusion of tPA for 12–24 hours) with or without subse-
quent PTA and/or stenting.
In case of distal embolization, open embolectomy through femo-
ral, popliteal, and tibial approaches can be performed, but several 
endovascular techniques have been proposed for the restoration of 
outflow vessels such as wire passage, bolus tPA injection, balloon 
angioplasty, atherectomy, and aspiration catheter.
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1703.3
Are stent grafts the best option?
M. Schoder
Cardiovascular and Interventional Radiology, Medical University of 
Vienna, Vienna, Austria

Learning Objectives
1.  To learn about the different materials for SFA treatment
2. To learn about stent grafts and how to use them
3. To learn about available outcome data on stent grafts

No abstract available.

1703.4
Treatment options and cost effectiveness
P. Reimer
Institute for Diagnostic and Interventional Radiology, Klinikum 
Karlsruhe, Karlsruhe, Germany

Learning Objectives
1.  To learn about the cost associated with peripheral artery disease
2. To learn about the standard treatment options: medical - 

intervention - surgery
3. To learn about the quality of life associated with SFA treatment
Do we know the cost associated with peripheral artery disease?
Several cost analyses for lower extremity peripheral arterial dis-
ease (PAD) are available. PAD is associated with high rates of myo-
cardial infarction, stroke, amputation, and death. PAD-related treat-
ment costs were calculated in the elderly, non-disabled US Medicare 
population. The cost analysis relied on the 5% control population for 
the linked SEER-Medicare data and on Medicare claims for the cal-
endar year 2001 identifying PAD cases based on diagnosis and pro-
cedure codes. Costs were aggregated separately for inpatient and 
outpatient treatments and estimates were adjusted to reflect the 
Medicare population. A total of $4.37 billion was spent on PAD-
related treatment, and 88% of expenditures were for inpatient care. 
Medicare program outlays totaled $3.87 billion, while enrollees (or 
their supplemental insurance) spent the remaining $500 million. In 
total, 6.8% of the elderly Medicare population received treatment 
for PAD. Treatment increased with age at rates of 4.5%, 7.5%, and 
11.8% for individuals aged 65–74, 75–84, and >85 years, respectively. 
PAD-related costs accounted for approximately 13% of all Medicare 
Part A and B expenditures for the PAD-treated cohort and 2.3% of 
the total Medicare Part A and B expenditures. In conclusion, the US 
national PAD-related costs are high, which are associated with inpa-
tient care and increase with age. PAD is treated at rates lower than 
those of the known PAD prevalence as only approximately one-
third of the population with known PAD had detectable PAD-related 
healthcare costs in our analysis. The potential impact of earlier PAD 
detection and the use of outpatient preventive strategies on total 
national PAD healthcare costs are unknown (http://www.ncbi.nlm.
nih.gov/pubmed/18687757; accessed on April 4, 2015).
Within the international prospective REACH Registry [REduction of 
Atherothrombosis for Continued Health (REACH) Registry], patients 
at risk of atherothrombosis caused by established arterial disease 
or with the presence of ≥3 atherothrombotic risk factors were fol-
lowed. Two-year rates of vascular-related hospitalizations and asso-
ciated costs in US patients with established PAD across patient sub-
groups were compared. One- and cumulative 2-year follow-up data 
were available for 2137 (82%) and 1677 (64%) US REACH patients, 
respectively, with either symptomatic or asymptomatic PAD. At 2 
years, mean cumulative hospitalization costs per patient were $7445, 
$7000, $10430, and $11693 for patients with asymptomatic PAD, 
those with a history of claudication, those with lower-limb ampu-
tation, and those who underwent revascularization, respectively 
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(P=0.007). A history of peripheral intervention (lower limb revascu-
larization or amputation) was associated with higher rates of subse-
quent procedures at both 1 and 2 years.
Stable patients with asymptomatic PAD have high annual costs, 
largely because of high rates of cardiovascular events and hospi-
talizations; costs escalate in the more symptomatic PAD catego-
ries because of high rates of leg revascularization and other vascu-
lar-related procedures and hospitalizations. High rates of recurring 
rehospitalizations and repeat revascularization procedures dur-
ing the 2 years after peripheral revascularization suggest that nei-
ther patients and physicians nor healthcare systems should assume 
that a first admission for lower extremity PAD procedure serves as 
the permanent resolution of the underlying condition. Prospective 
studies of the effectiveness and cost effectiveness of secondary pre-
vention strategies aimed specifically at reducing PAD-related events 
seem to be warranted because effective interventions may curb 
the otherwise impending clinical and economic burden of PAD in 
the aging US population (http://circoutcomes.ahajournals.org/con-
tent/3/6/642.full; accessed on April 4, 2015).
Within a consulting company report, it was described that PAD 
costs more than other major chronic diseases, including diabetes 
and coronary disease. The bill for PAD is two to three times the dol-
lar amount spent on all cancers in the US. Cardiovascular events, 
such as heart attacks and strokes, and related treatments account 
for over 40% costs adding significantly to the total. Hidden cost fac-
tors, with ischemic diabetic foot ulcers (DFU) and functional decline 
being major factors, increase the total so that the real economic bur-
den of PAD is actually even higher than $164–$290 billion in the US. 
PAD remains underestimated, underdiagnosed, undertreated, and 
under-researched. This highly prevalent, costly, and deadly disease 
continues to be largely ignored, resulting in unnecessary mortal-
ity, morbidity, and amputations. Early diagnosis is believed to be a 
key factor in reducing costs of PAD. If diagnosed in the early stages, 
PAD patients can be treated with appropriate lifestyle modifica-
tions and drug therapies to reduce risks of heart attack and stroke 
or with exercise therapy to reduce the pain of claudication or with 
minimally invasive revascularization technologies if blockages are 
more severe. However, if the disease is not diagnosed until critical 
ischemia (CLI) occurs, interventional therapy is more costly. If gan-
grene is so severe that the limb cannot be salvaged, the patient 
must undergo amputation, which is the most costly procedure 
(http://www.businesswire.com/news/home/20140908006428/en/
Recognition-National-Peripheral-Artery-Disease-PAD-Awareness#.
VR_mT2bO_7c; accessed on April 4, 2015).
What is the spectrum of treatment options?
Treatments for peripheral arterial disease include lifestyle changes, 
medicines, and surgery or interventional procedures. The overall 
goals of treating PAD include reducing symptoms, improving qual-
ity of life (QoL), and preventing complications. Treatment is based 
on one’s signs and symptoms, risk factors, and results from physi-
cal examinations and tests (http://www.nhlbi.nih.gov/health/health-
topics/topics/pad/treatment; accessed on April 4, 2015). These treat-
ments can also help reduce one’s risk of developing other types of 
cardiovascular diseases (CVD) such as coronary heart disease, stroke, 
and heart attack. In addition to exercising and stopping smoking, 
there are a number of other lifestyle changes that one can make to 
reduce one’s risk of developing other forms of CVD. Different med-
ications (statins, antihypertensives, antiplatelets, and naftidrofu-
ryl oxalate) can be used to treat the underlying causes of PAD while 
also reducing one’s risk of developing another CVD (http://www.
nhs.uk/Conditions/peripheralarterialdisease/Pages/Treatment.aspx; 
accessed on April 4, 2015)
Data on QoL associated with SFA treatment
While there are a number of treatments for PAD, there have been 
few previous studies that have examined treatment patterns for PAD 
or sought to systematically identify opportunities to improve care. 
Most importantly, there have been no rigorous studies examining 

the impact of the disease from patients’ perspectives, such as their 
symptoms, functions, and QoL, as a function of different patient 
characteristics and treatments. Currently, the Portrait study is 
designed to systematically document treatments and outcomes of 
240 patients from two centers to address these gaps in knowledge. 
It will illuminate whether disparities in treatment or outcomes exist 
as a function of patients’ gender, race, and socioeconomic or psy-
chological characteristics. The Portrait study will substantially ele-
vate the field and identify critical gaps in the manner in which PAD is 
currently managed to improve the quality of care (https://clinicaltri-
als.gov/ct2/show/NCT01419080; accessed on April 4, 2015).
Available data mainly focus on the comparison of techniques, such 
as QoL, after balloon angioplasty versus primary stenting. In one 
study, 104 patients were randomly assigned to primary stent implan-
tation (n=51) or balloon angioplasty (n=53), with optional stenting 
for a suboptimal angioplasty result (17 of 53). QoL was measured by 
the SF-36 questionnaire at baseline and at 3, 6, and 12 months pos-
tintervention. QoL was significantly improved postintervention and 
up to 12 months in both treatment groups. Significant inverse asso-
ciations were observed between QoL parameters and restenosis. On 
comparing primary stenting (n=51) versus balloon angioplasty with 
optional stenting (n=53) by the intention to treat, no significant dif-
ferences in QoL were observed. However, analysis of stented patients 
(n=68) versus balloon angioplasty (n=36) patients demonstrated sig-
nificantly improved measures of QoL after stenting. Endovascular 
revascularization of SFA disease improves QoL, and restenosis neg-
atively affects QoL outcomes. After stent implantation, whether pri-
mary or secondary, QoL was significantly ameliorated compared with 
that after balloon angioplasty alone (http://www.ncbi.nlm.nih.gov/
pubmed/17696615; accessed on April 4, 2015).

Special Session
Management of renal malignancies

1704.1
Triage of the renal cancer patient
X. Buy1, H. Lang2, A. Gangi3;
1Department of Radiology, Institut Bergonié, Bordeaux, France, 
2Urology, University Hospital of Strasbourg, Strasbourg, France, 
3Interventional Radiology, University Hospital of Strasbourg, 
Strasbourg, France

Learning Objectives
1.  To know about the role of observation in RCC patient
2. To know the role of biopsy in a renal mass
3. To know about the imaging pattern of the most common renal mass
The incidence of renal cell carcinomas (RCCs) has increased over 
the past years, with about 200,000 new RCCs diagnosed per year. 
Many RCCs are early detected thanks to improvement of imaging. 
Ultrasound is often used as a detection tool. CT also detects many 
tumors and also helps to better characterize most of them. For com-
plex cases such as low-fat-content angiomyolipomas, oncocytomas, 
and atypical cysts MRI is particularly helpful.
Small renal masses correpond to tumors less than 4 cm in diameter. 
Their natural average growth rate is about 2-5 mm/year. However, 
60% are indolent and 20-25% grow rapidly. Despite earlier detection 
and improved treatments, overall mortality rates of RCCs continue 
to increase. This paradox could be explained by the fact that early 
detection may concern mainly indolent tumors.
According to the international urology guidelines, surgery remains 
the gold standard to treat RCCs if patients can tolerate surgery. For 
small renal masses (SRM), partial nephrectomy shows similar onco-
logical outcomes with better preservation of renal function. Thermal 
ablation with radiofrequency or cryoablation offers a less invasive 
alternative for poor surgical candidates; the rate of recurrence seems 
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to be slightly higher with thermal ablation compared to surgery. 
However, renal function is better preserved with ablationthan with 
surgery.
In some reported series, up to 42% SMR may be benign; thus, biopsy 
should systematically be performed before renal ablation. Renal 
biopsy is a safe procedure, and its overall accuracy is about 90% for 
all renal masses (small and large).
Up to 23% of resected renal masses are benign; thus, biopsy should 
also be considered before surgery in selected doubtful cases.
Active surveillance may also be a valid option for elderly patients 
or patients with limited life expectancy due to severe comorbid-
ities. Indeed, competing causes of mortality rise with increasing 
age. Cardiovascular disease remains the leading cause of death for 
patients aged 75 years or older. Thus, for weak patients, follow-up 
imaging may be performed to better estimate the capacity of the 
tumor to grow and to metastasize.
In conclusion, small RCCs in patients with long life expectancy and 
linear tumor growth should be treated promptly; on the other hand, 
active surveillance should be first considered for patients with lim-
ited life expectancy/comorbidities and slow tumor growth.

1704.2
Ablation vs. nephron-sparing surgery: the evidence
D.J. Breen
Department of Radiology, University Hospital Southampton, 
Southampton, United Kingdom

Learning Objectives
1.  To know efficacy, survival and complications of ablation 

techniques
2. To know about the efficacy, survival and complications of 

nephron-sparing surgery
3. To understand the best indications for the ablation of a renal mass
The management of renal cell carcinoma (RCC) is shifting. We are 
undoubtedly seeing more smaller, indolent renal tumours, detected 
incidentally at imaging, often for unrelated symptomatology. 
However, in the background, the incidence of this disease is also 
increasing along with life expectancy as mortality from cardiovascu-
lar and cerebrovascular disease continues to decline. Undoubtedly, 
there is a clear role for active surveillance (AS) in case of small renal 
tumours in very elderly individuals. The natural history of these 
tumours and current practice trends would suggest that this thresh-
old currently lies at about 20–25 mm in patients who are approxi-
mately 80 years of age and over, dependent on their comorbidities. 
However, AS does require repeated radiological follow-up and many 
patients – the European Association of Urology (EAU) reckons on 
~40% [1] – seek to default to definitive management.
T1a (sub 40 mm) renal tumours are increasingly prevalent and can 
even make up the bulk of a urological renal cancer referral practice. 
The EAU guidelines [1] accept that image-guided radiofrequency 
ablation (RFA) and cryoablation (CRA) have a role in the manage-
ment of this disease in patients unfit for surgery and in those with 
significant comorbidities, but there is now a wider scope for the 
adoption of these techniques when comparison is made with cost, 
complications and ipsilateral renal functional implications of open 
(OPN), laparoscopic (LPN) or even robot-assisted laparoscopic partial 
nephrectomy (RALPN).
Meta-analyses of the past few years [2] were distorted by selec-
tion bias in favour of partial nephrectomy and by the often poorly 
acknowledged issue that image-guided thermal ablation, both 
device and technique, was still in evolution in the early 2000s. More 
recent analysis [3] has indicated that disease-specific survival is not 
different between surgery and ablation, complications were less 
(p = 0.04) and eGFR was better protected by IGA (p = 0.03). In addi-
tion, the overall rate of complications has shown a decreasing trend 
in recent years. Increasing experience among IOs has shifted the 

practice towards CT-guided procedures along with an increase in 
the adoption of CRA over RFA in recent years, certainly for tumours 
with a diameter of >35 mm [4]. Probably similar to a more recent 
result, larger meta-analyses [5] have indicated little or no difference 
in cancer-specific or overall survival between ablation and radical or 
partial nephrectomy.
However, it is important that IGA outcomes do not hide behind the 
relative indolence of small RCC, which can help to obscure differ-
ences between therapeutic techniques. In such a setting, costs and 
complications of active treatment options take on a critical signifi-
cance. Here again, cost analyses from both surgical [6] and radiolog-
ical [7] author groups suggest a clear benefit of IGA over resection. 
This will become increasingly important as hospital managers look 
in depth at these procedures in the setting of a patient group, some-
times unhappy to settle for AS. This particularly appears to be the 
case on comparing with the costs of RALPN.
It will be essential that IGA case series and matched-cohort studies 
only detail biopsy-proven cancers, and that due diligence is under-
taken to absolutely minimize sub-total treatments and the require-
ment for re-intervention. It remains the case that all recent trends 
suggest that IGA is set to play an increasingly vital role in the man-
agement of small RCC.
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1704.3
Ablation: what‘s new?
J. Tacke
Institut für Diagnostische und Interventionelle Radiologie und 
Neuroradiologie, Klinikum Passau, Passau, Germany

Learning Objectives
1.  To know about new technologies in ablation
2. To know about advanced techniques for large tumours
3. To know about the benefits of new technologies
Hyperthermal (radiofrequency and microwave) and hypothermal 
(cryotherapy) ablation for percutaneous renal tumor ablation are 
highly developed and established in clinical routine. Some new 
technical aspects on tissue dissection (carbon dioxide vs. saline) and 
pain control (cryoablation under local anesthesia) were published. 
The latest developments like focused ultrasound (FUS) and irrevers-
ible electroporation (IRE) are still anecdotal, and clinical investiga-
tions have not been published until recently. However, the number 
of clinical studies concerning outcome and survival data is increas-
ing, pushing percutaneous ablation of small renal masses more and 
more towards first-line therapy. Reliable results in large renal tumors 
(> 5 cm) are still limited.
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There is an increasing interest on tumor imaging details predicting 
the nature of small renal masses and differentiation of atypical angio-
myolipoma, as well as monitoring the ablation process and postinter-
ventional control by contrast-enhanced US, MRI, and CT. Further, new 
studies highlight the role of needle biopsy before therapy and sug-
gest biopsy to become standard even in presumably typical cases.
This presentation will summarize the latest studies on technical and 
clinical aspects of renal tumor ablation, pre- and postinterventional 
imaging, and the role of tumor biopsy.
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1704.4
Is there any role for intra-arterial therapies?
E. Boatta1, J. Garnon1, G. Tsoumakidou2, A. Gangi1;
1Interventional Radiology, University Hospital of Strasbourg, 
Strasbourg, France, 2Non-Vascular IR, University Hospital of 
Strasbourg, Strasbourg, France

Learning Objectives
1.  To define the role of intra-arterial therapies in non-operable RCC
2. To know about the role of embolisation in the palliative setting
3. To know about the role of intra-arterial therapies in combination 

with ablation
The initial indications for renal artery embolization (RAE), developed 
in the 70s, were limited to palliation for metastatic renal cancers and 
symptomatic hematuria. At present, intra-arterial renal therapies are 
widely used in a broad range of urological, renal, and vascular condi-
tions. Renal malignancies and benign renal lesions can benefit from 
an endovascular therapy. Even if the role of pre-surgical renal embo-
lization is controversial in the treatment of renal malignancies, RAE is 
useful if combined with percutaneous ablation techniques, achieving 
a lower risk of bleeding and a more effective thermal damage. With 
technical advances and growing experiences, the indications for intra-
arterial treatments have broadened to include conditions such as 
benign lesions (angiomyolipomas), vascular malformations, and oth-
ers. With current techniques and development of new materials, RAE 
is well tolerated and provides a valid support in the management of 
renal malignancies and in other renal and urological conditions.
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Fundamental Course
Basic principles of transcatheter embolisation in 
thoracic haemorrhage

1801.1
Treatment of bronchial artery bleeding
M. Szczerbo-Trojanowska
Interventional Radiology, Medical University in Lublin, Lublin, 
Poland

Learning Objectives
1.  To learn about the indications for this procedure including the 

role of pre-angiography imaging
2. To learn how to perform this procedure
3. To learn about the complications and expected outcomes
Life-threatening hemoptysis is one of the most serious emergencies 
in medicine. Hemoptysis when severe and untreated has a mortality 
rate of more than 50%.
The most common causes of massive hemoptysis are as follows: 
bronchiectasis secondary to tuberculosis or chronic infections, 
tuberculosis, chronic bronchitis, cystic fibrosis, aspergillosis, and 
bronchogenic carcinoma.
In 90% of patients, bronchial arteries are the source of bleeding. 
They originate from the descending thoracic aorta between the 
level of 5th and 6th thoracic vertebrae. In about 30% of cases, bron-
chial arterial origin is aberrant.
Preliminary investigations in hemoptysis include plain X-ray, CT, and 
angio CT of the chest. CT can demonstrate underlying disease and 
localize the site of bleeding in 65%–100% of patients. Angiography 
nowadays is performed usually in patients considered for treatment 
with bronchial artery embolization (BAE). Typical symptoms indicat-
ing the bleeding site are as follows: hypertrophy and tortuosity of 
the bronchial arteries, shunting to pulmonary arteries or veins, pseu-
doaneurysms, parenchymal blush, and contrast extravasation.
BAE is considered as an emergency treatment of choice for massive 
hemoptysis. After the selective catheterization of the bleeding ves-
sel, embolization is performed manually in a controlled manner. The 
particles with a size of 350–500 μm are the most commonly used 
embolic material. Embolization is terminated when antegrade flow 
stagnates. Liquid materials are not routinely used because they can 
cause tissue necrosis. Metallic coils are not the preferred emboliz-
ing material because they can lead to proximal vessel occlusion and 
loss of subsequent access to the bleeding site. However, they can be 
used to embolize large arteriovenous malformation.
Immediate control of bleeding is achieved successfully in 80%–94% 
of cases. Hemoptysis can recur with a frequency of up to 20%, espe-
cially in cases with chronic tuberculosis, aspergilloma, and neopla-
sia. Recurrent bleeding in the first months after embolization is usu-
ally due to undetected bronchial or systemic collaterals caused by 
diffuse pulmonary disease. Late recurrent bleeding is usually due to 
disease progression.
The most common complication of BAE is transient chest pain. 
Dysphagia, which can occur secondary to embolization of the 
esophageal branches, usually resolves spontaneously.
Subintimal dissection of bronchial arteries or the aortic wall has 
been reported in less than 6% of patients. Rare complications of BAE 
include bronchoesophageal fistula, aortic and bronchial necrosis, 
pulmonary infarction, and pericarditis. Nontargeted embolization of 
anterior spinal arteries leading to spinal cord ischemia is the most 
serious complication occurring in a range of 1.5%–6.5%.
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1801.2
Treatment of pulmonary artery aneurysms
J.A. Vos
Interventional Radiology, St. Antonius Hospital, Nieuwegein, 
Netherlands

Learning Objectives
1.  To learn about the aetiology of pulmonary artery aneurysms
2. To learn about the indication for treatment
3. To learn about the interventional treatment options
Introduction
Any segment of a pulmonary artery (PA), either focal or diffuse, 
which is dilated to more than 1.5 times its normal diameter is called 
pulmonary artery aneurysm (PAA). If the PAA is contained by all lay-
ers of the vascular wall, it is considered to be a true aneurysm; if one 
or more wall layers are absent, it is called as a false aneurysm.
Epidemiology
PAA is a very rare condition. It is reported in about 1:14000 autopsies. 
Most PAAs are secondary and associated with, for instance, Hughes-
Stovin or Behçet’s disease. Behçet’s disease is a connective tissue 
disease affecting mainly young men in the eastern Mediterranean. 
Other fairly common causes of secondary PAA are syphilis, iatro-
genic, and traumatic.
Rupture risk of a PAA is not well known, but may be very limited 
for small and incidentally discovered PAA. However, if rupture does 
occur, mortality rate is likely to be very substantial.

Treatment
Follow-up imaging
As the natural history of PAA may be quite benign, a strategy of 
“watchful waiting” appears to be appropriate, at least in cases of 
incidentally discovered PAA.
Underlying disease
If treatment is considered, the first-line of defense should naturally 
be the treatment for any underlying disease. In Behçet’s disease, this 
entails high doses of corticosteroids. This treatment has been shown 
to be efficacious in a great number of Behçet-related aneurysms as 
well as in thrombosing and subsequently obliterating PAA.
Endovascular
Endovascular treatment should only be considered if there is a doc-
umented growth of PAA or if it is symptomatic. Treatment may con-
sist of coil embolization of the aneurysm sac or plug/coil emboliza-
tion of the aneurysm neck. If possible, occlusion of the entire seg-
mental branch PA should be avoided not only because it may lead to 
the loss of viable pulmonary tissues but also because it might lead 
to collateral perfusion of PAA. In selected cases, a covered stent may 
be a treatment option.
Surgical
Surgical treatment may be considered in selective cases but carries 
a considerable risk of rupture, which may be very difficult to control 
surgically. Therefore, surgery should probably be reserved for very 
severe cases in which endovascular treatment is unsuccessful.
Several cases will be discussed during the oral presentation.

1801.3
Treatment of thoracic wall and aortic arch branches 
haemorrhage
T. Sabharwal
Department of Radiology, Guy’s and St. Thomas’ Hospital, London, 
United Kingdom

Learning Objectives
1.  To learn about the indications for this procedure including the 

role of pre-angiography imaging
2. To learn how to perform this procedure
3. To learn about the complications and expected outcomes

No abstract available.

1801.4
Thoracic duct embolisation
W. Prevoo
Radiology, Netherlands Cancer Institute-Antoni van Leeuwenhoek 
Hospital, Amsterdam, Netherlands

Learning Objectives
1.  To learn about the indications for this procedure including the 

role of pre-procedural imaging
2. To learn how to perform this procedure
3. To learn about the complications and expected outcomes
Chylothorax is an uncommon type of pleural effusion, and its etiology 
can be classified as nontraumatic or traumatic. Nontraumatic causes 
are congenital, neoplastic, infectious, and mechanic. Traumatic etio-
logy is mostly after thoracic surgery or penetrating trauma.
Chylothorax results in metabolic and immunologic disorders, with 
mortality rate reaching to 50%. Interventions are used to treat only 
leaks unresponsive to medical management or those with an out-
put exceeding 1 L/day. Low-output chylothoraces usually respond 
well to conservative management. High-output chylothoraces are 
more likely to require surgical or interventional treatment. A medium- 
chain triglyceride diet or TPN is useful to treat chylothorax by redu-
cing chyle flow.
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Surgical management can be technically difficult due to high inci-
dence of variant anatomy and high-risk patient population. Thoracic 
duct embolization (TDE) has rapidly developed and evolved in the 
past 17 years to represent a successful minimally invasive, image-
guided treatment compared with the more invasive nature of sur-
gery (including VATS), with higher morbidity up to 38.8% and mor-
tality of 2.1%. Percutaneous therapies provide a range of treatment 
options despite difficult or variant anatomy, with reported high suc-
cess rates (75%–100%) and low morbidity (0%–2%).
Mainstay of a successful TDE is lymphography for visualizing the lym-
phatic system including abdominal lymphatic ducts, cisterna chyli, 
thoracic duct, and leakage site. Lymphography is performed by inject-
ing lipiodol in the lymphatic system by (bi)pedal access or by (bi)ingui-
nal node access. Embolization of chylothorax can be performed using 
local anesthesia, with the patient under conscious sedation.
Embolization is performed by image-guided (fluoroscopy and CT flu-
oroscopy) transperitoneal needle access to the cisterna chyli. Despite 
transgression through several abdominal structures, the morbidity 
is acceptable. Once a catheter is inserted into the cisterna, the tho-
racic duct is opacified with nonionic contrast medium. After the iden-
tification of the leak, embolization of the duct is performed with 
microcoils and glue. In cases in which catheterization of the cisterna 
chyli has failed, a disruption of the cisterna chyli can be performed.
Percutaneous therapies are evolving to provide a range of treat-
ment options despite difficult or variant anatomy and are associ-
ated with high success rates coupled with low morbidity and mor-
tality. However, surgical repair is continued to be considered as the 
best option for the treatment of chylothorax, and in some papers, 
percutaneous treatment is not even mentioned as an option for 
treatment.
In this presentation, TDE techniques will be discussed. Furthermore, 
our NCI-AvL data and a proposal for treatment algorithm will be 
presented.
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Special Session
State-of-the-art visceral artery aneurysm and 
pseudoaneurysm management

1802.1
Epidemiology, clinical presentation and imaging
P. Vilares Morgado
Department of Radiology, Hospital S. João - Porto Medical School, 
Porto, Portugal

Learning Objectives
1.  To report the incidence of visceral aneurysms and pseudo 

aneurysms
2. To explain the physiopathology, focus on high-flow aneurysm, 

the difference between aneurysms and pseudoaneurysms and 
the technical consequence for endovascular treatment

3. To learn about imaging strategies for aneurysms and pseudoa-
neurysms

Visceral artery aneurysms (VAAs) are generally defined as aneu-
rysms that involve the branches of the celiac, superior mesenteric, 
inferior mesenteric, or renal arteries. VAAs are rare with a reported 
incidence of 0.01 to 0.2% on routine autopsies. However, VAAs are 
clinically important and potentially lethal; 22% of all VAAs present 
as clinical emergencies, and 8.5% result in death. VAAs include both 
true aneurysms, limited by all three layers of the arterial wall, which 
undergo progressive dilation and wall thinning, and pseudoaneu-
rysms (VAPAs), where there is a tear of the vessel wall and a periar-
terial hematoma, corresponding to a contained rupture of the artery 
that is lined by adventitia or by perivascular tissues. Most VAAs 
are secondary to vessel wall degeneration and demonstrate defi-
ciency or the arterial media with loss and/or fragmentation of elastic 
fibers and reduced smooth muscle. Arteriosclerosis, congenital syn-
dromes, fibromuscular dysplasia, gestational alterations, and colla-
gen disorders are other possible causes of VAAs. Pseudoaneurysms 
can develop as a result of blunt or penetrating trauma, inflamma-
tion, infection, vasculitis, and iatrogenic trauma secondary to surgi-
cal, endoscopic, and radiological procedures. As a result of improve-
ments in cross-sectional imaging technology, including ultrasound 
(US), multidetector computed tomography (MCDT), and magnetic 
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resonance imaging (MRI), VAAs are diagnosed with increased fre-
quency. The main indication for treatment is the size of the aneu-
rysm. Because of the lack of data on natural history of untreated 
aneurysms, there is debate regarding the size criteria for interven-
tion vs. surveillance. The general consensus is that when a true 
aneurysm is 2 cm or larger, irrespective of the anatomical site, the 
rupture risk is probably sufficient to indicate treatment. Aneurysms 
smaller than 2 cm are generally monitored closely by serial imaging. 
Other indications for treatment include symptomatic patients and 
documented evidence of growth of the aneurysm. In addition, most 
interventionalists treat smaller true aneurysms (1-2 cm or even less) 
in women of childbearing age, pregnant women, and liver trans-
plant recipients; rupture of splenic artery aneurysms in pregnant 
women is associated with maternal and fetal mortality. Although 
the decision to intervene on a true aneurysm may depend on a size 
threshold above which the potential for rupture increases, it is gen-
erally advised that all pseudoaneurysms should be treated, what-
ever their size or location. In contrast to splenic artery aneurysms, 
which are historically the most common VAAs, hepatic artery aneu-
rysms have been the most frequently reported VAAs during the past 
two decades, owing to the growing use of percutaneous biliary pro-
cedures, liver transplantation, and nonoperative management of 
blunt abdominal trauma. True splenic artery aneurysms (SAAs) are 
the most common type of VAAs, accounting for up to 60% of all 
VAAs, with an estimated prevalence of less than 0.1%. They may be 
associated with other mesenteric aneurysms (3%) and with renal 
artery aneurysms (4%). SAAs are 3-4 times more common in women 
than in men and are associated with multiparity. Pseudoaneurysms 
of the splenic artery are generally caused by inflammation, infec-
tions including pancreatitis, and trauma. Pseudoaneurysm size does 
not correlate with risk of rupture. Indications for treatment of SAAs 
are symptomatic aneurysms (LUQ pain radiating to the left shoul-
der), aneurysms with more than 2 cm diameter, smaller aneurysms 
in women of childbearing age, and patients with SAA who are candi-
dates for liver transplantation. Hepatic artery aneurysms (HAAs) are 
the second most common true VAA. True HAAs are more common 
in men than in women (ratio of 3:2), occur mainly in patients aged 
between 60 and 70 years, and are commonly associated with hyper-
tension in up to 72% of patients. Up to 31% of patients with HAA 
have VAAs at other sites, but most HAAs are solitary and are due to 
atherosclerosis. Other etiologies include connective tissue diseases 
like polyarteritis nodosa, fibromuscular dysplasia, and mycotic aneu-
rysms. True HAAs are 4 times more frequent in the extrahepatic 
than the intrahepatic arteries. Fifty percent are the result of per-
cutaneous biliary interventions. The main risk factors for HAA rup-
ture are the presence of multiple HAAs and nonatherosclerotic eti-
ology. Mortality rates of up to 21% have been reported for ruptured 
HAA. The majority of HAAs are found incidentally on axial imaging. 
Rapidly expanding aneurysms may manifest with back or abdominal 
pain. When rupture occurs, hemorrhage is more common into the 
biliary tree than to the peritoneum, and it may present with jaundice, 
biliary colic, and upper gastrointestinal hemorrhage. The indications 
for HAAs are similar to those for all VAAs. True aneurysm of the celiac 
artery (CAAs) are rare (approximately 4% of all VAAs), although true 
and false aneurysms involving the branches of the celiac artery are 
more common. True CAAs are usually atherosclerotic in etiology. 
Most CAAs are asymptomatic and are found incidentally on cross-
sectional imaging. Symptomatic CAAs may mimic acute pancreatitis. 
CAAs are strongly associated with other aneurysms, including aortic, 
renal, femoral, and popliteal aneurysms. True and false aneurysms of 
the SMA (SMAAs) are rare. They usually involve the most proximal 5 
cm of the SMA. Underlying etiologies include atherosclerosis, colla-
gen vascular disease, cystic medial dysplasia, polyarteritis nodosa, 
and infection. SMAAs may be incidental finding on axial imaging 
or may present with abdominal pain and bleeding. True gastrodu-
odenal aneurysms (GDAs) and pancreaticoduodenal aneurysms 
(PDAs) are relatively uncommon but well described in the presence 

of celiac artery stenosis or occlusion. Gastroduodenal and pancreat-
icoduodenal pseudoaneurysms are much more common. They usu-
ally have an inflammatory or infectious etiology like pancreatitis and 
as with all pseudoaneurysms, they should be treated irrespective of 
size. Renal artery aneurysms (RAAs) account for 22% of all VAAs. The 
main causes are atherosclerosis, fibromuscular dysplasia, and arte-
ritides. The indications for treatment are similar for VAAs elsewhere: 
aneurysm size 2 cm or larger and symptomatic aneurysms (hyper-
tension, hematuria, and flank or abdominal pain). Pseudoaneurysms 
are often associated with trauma, but they may be due to dissec-
tion and should in general be treated. Surgical and endovascu-
lar treatment of VAAs share the common goal of preventing aneu-
rysm expansion and rupture. Treatment of VAAs, either by surgery 
or endovascular procedures, should be individualized depending 
on the location of the aneurysm, regional vascular anatomy, and 
associated or coexisting conditions. High-resolution multiplanar 
cross-sectional imaging answers questions concerning access ves-
sel pathology, vessel tortuosity, suitability of a particular treatment 
strategy, and collateral blood flow and may reveal any other aneu-
rysms. Operator ability to treat VAAs requires knowledge of vascu-
lar anatomy and collateral pathways, training in the catheterization 
of visceral arteries, familiarity with various interventional tools, and 
experience in complex embolization and stenting procedures. Many 
of the embolic agents used to treat VAAs, such as coils and liquid 
agents like Onyx (ethylene vinyl alcohol copolymer), create radio-
graphic artifacts on follow-up imaging and may mask VAA reper-
fusion or aneurysm sac growth. As a result, there is no agreed pro-
tocol for imaging after endovascular treatment. Possible follow-up 
imaging may include magnetic resonance angiography (MRA), com-
puted tomography angiography (CTA), Doppler ultrasound (DUS), or 
a combination of these. Scan intervals at 1, 3, and 6 months or, more 
frequently, annual intervals are recommended, according to loca-
tion and body profile.
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1802.2
Current evidence and patient triage
L.P. Lawler
Department of Radiology, Mater Misericordiae University Hospital, 
Dublin, Ireland

Learning Objectives
1.  To learn about the rupture risk regarding size number and location
2. To learn how to select patients on a regular basis and in 

emergency situations
Visceral artery aneurysms (VAAs) are a regular feature of most inter-
ventional practices. The majority are incidental findings found dur-
ing routine cross-sectional imaging for other pathologies. Splenic 
are by far the most prevalent, followed by hepatic, renal and coeliac/
mesenteric/GDA. In the acute setting, visceral aneurysms most com-
monly arise from the GDA in the setting of pancreatitis. Other vis-
ceral aneurysms present acutely if there are particular patient risk 
factors such as pregnancy, anticoagulation or trauma. The presenta-
tion will review the incidence, prevalence and distribution of VAAs.
Proper triage requires a full 3D CT angiogram with review of the 
approach, stability of access and optimal exclusion technique. The 
imaging must be contextualized to the patient factors and local 
resources available. Most are managed according to anatomic con-
figuration rather than their true/false nature and aetiology. We shall 
address outcomes based on the nature of the aneurysm.
Elective management of visceral artery aneurysms centre on a 2-cm 
dimension that is an arbitrary cut-off that appears to have served 
us well over the decades. One could debate whether a maximum 
dimension from an axial 2D CT suffices or should be replaced by 
3D multidimensional measurements that include volume. However, 
I think it unlikely that any single centre will have a large enough 
patient cohort to usefully conclude such measurements. Clearly, 
regardless of size, any dynamic interval change such as increase in 
dimension requires therapy. Some patients and their caregivers will 
elect for treatment of sub-2-cm aneurysms as leads to closure rather 
than life-long anxiety and imaging follow-up.
Up to 20% of VAA have been reported to present acutely.
In the acute setting of VAA rupture, it would be standard practice 
to consult IR in the first instance. Haemodynamic stability is the key 
issue in selecting an endovascular therapy over surgery. Even in the 
best interventional hands, bleeding control will be achieved faster 
by surgical intervention than by endovascular approach. Although 
we can achieve an endovascular therapy, patient safety demands 
that it only be applied where suitable. Minimally invasive is not 
always safer.
Most approaches apply a prothrombotic technique of direct coil-
ing, thrombin or exclusion through flow diverters. Most sites have 
access and financial support for pushable or detachable coils, and 
the efficacy of this approach is well established. The best procedure 
depends on anatomic configuration and what the operator is most 
comfortable with. Outcomes in 2015 show 90% technical success 
(though two therapies may be required), partial organ infarction in 
30-50% and uncommon complications of abscess formation or non-
target embolization. Surgical conversion would be highly unusual. 
The literature reports mortality up to 5% post-VAA therapy, but this 
number strikes me as high unless there are significant comorbidities.
In conclusion, you do not need a trial to show that jumping out of an 
airplane without a parachute is unwise. Similarly, there is now a well-
established practice of endovascular and percutaneous therapy 
of VAA that is safe and efficacious, though it lacks a large evidence 

base. We probably do err on the side of overtreatment of elective 
VAAs, and we should remember we are not always the best special-
ists to treat the hemodynamically crashing patient.
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1802.3
Stentgrafts and embolisation: technique
M.S. Hamady
Interventional Radiology, Imperial College-London, London, United 
Kingdom

Learning Objectives
1.  Outline the endovascular materials available for the procedure
2. Describe the strategy between embolisation and stentgrafting
3. To define the desired goal for a complete treatment
Several techniques and material are used to treat visceral aneurysms 
(VA).
The most common material used is coils. These can be macro- (0.35”) 
or micro-coils (0.18” or 0.14”), either pushable or detachable. The main 
advantage of the latter is precision. Some of the new coil designs 
allow for 3D shaping, which is particularly useful in aneurysms with a 
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wide neck. Other coils are basically used for packing of the sac.
Covered stents are alternative material that can be useful in certain 
circumstances such as a wide neck. Those stent grafts can be self-
expandable or balloon-expandable. The main downsides of this 
material are the relative rigidity and high profile that could preclude 
the use of the stent in tortuous anatomy.
Liquid embolic material is useful to achieve complete filling of the 
aneurysm sac and thereby reduce the risk of recurrence.
Flow-diverting stents use the hemodynamic alteration of blood flow 
to promote stagnation and subsequent thrombosis.
Occlusion devices are quite thrombogenic material and are easy to 
use when the anatomy is suitable. They have proved to be quick and 
cost effective.
The ultimate goal of treating the VA is complete exclusion from the 
rest of circulation and prevention of recurrence.
Stent graft is a straightforward option when the artery is not tor-
tuous and there is suitable proximal and distal landing zone. Coil 
embolization is an alternative option when the aneurysm is distal 
or vessel diameter is small. Liquid embolics are good option if the 
catheter can achieve a secure position to avoid non-target emboli-
zation. For VA with challenging anatomy such as wide neck or bifur-
cated lesions, stent assisted coiling, Y stenting, or balloon remodel-
ing are useful adjuncts.
The final choice of material and approach depends largely on the 
anatomy of the inflow and outflow vessels, width of aneurysm neck, 
location, size, and operator’s experience.
Comprehensive understanding of imaging anatomy and procedure 
planning are essential prior to intervention.

1802.4
Periprocedural care and patient follow-up
P.P. Goffette
Radiologie Interventionnelle et Vasculaire Neuroangiographie 
Thérapeutique, Cliniques Universitaires Saint-Luc-UCL, Brussels, 
Belgium

Learning Objectives
1.  To learn about the results and complications of embolisation 

stenting
2. To learn about the elements of ideal medical periprocedural 

care (blood pressure control, antibiotics, anticoagulation)
3. To learn about follow-up

No abstract available.

Special Session
State-of-the-art BTK interventions

1803.1
Trials update
H. van Overhagen
Department of Radiology, Haga Teaching Hospital, Leyenburg, 
The Hague, Netherlands

Learning Objectives
1.  To learn about the currently published trials
2. What are the immediate and long-term technical and clinical 

outcomes
3. To understand if any technique or technology is superior
Critical limb ischemia (CLI) is a limb- and life-threatening condition 
with a yearly incidence of around 220 new cases per million popu-
lation. Infrapopliteal arterial occlusive disease is a leading source of 
CLI. Especially in patients with diabetes, the risk of peripheral arte-
rial disease is 3- to 4-fold higher and CLI tends to be more aggressive 

than in patients without diabetes, with a major amputation rate 5-10 
times higher.
Primary goals of CLI treatment are relief from ischemic pain, healing 
of neuroischemic ulcers, prevention of limb loss, and improvement 
of patient function and quality of life. Some kind of revasculariza-
tion, first endovascular and sometimes surgical, is usually necessary 
to achieve these goals. Treatment should also be directed towards 
pain control, infection control, atherosclerosis control, anticoagula-
tion, and cardiovascular management.
Patients with CLI should receive cardiovascular risk reduction ther-
apy. Antithrombotic drugs, statins, and antihypertensive drugs 
should be administered to reduce cardiovascular events, to pre-
vent periprocedural complications, and to increase post-procedural 
patency rates. Aggressive blood glucose lowering is recommended 
in all patients with types 1 and 2 diabetes to reach glucose levels as 
close to normal as possible. Acetylsalicylic acid (aspirin) is the stan-
dard antiplatelet therapy in CLI. Although there is not enough evi-
dence, some authors recommend dual antiplatelet therapy of clopi-
dogrel (75 mg/day) and aspirin (100 mg/day). During the procedure, 
3000-5000 IU of heparin is administered intra-arterially.
At present, percutaneous transluminal angioplasty (PTA) is the pri-
mary technique to consider in treatment of infrapopliteal occlu-
sive disease. Technical success rates of infrapopliteal PTA are 
reported to be as high as 80-100%. Limb salvage rates after PTA 
vary, and depend on the clinical and anatomical extent of the dis-
ease. There are no prospective randomized trials comparing endo-
vascular treatment and bypass surgery in patients with CLI and infr-
apopliteal occlusive disease. In a meta-analysis of infrapopliteal PTA 
for chronic CLI, results of PTA were compared with those of a meta-
analysis of popliteal to distal vein bypass grafts. Primary patency of 
PTA at 6 months (65±7.0%) and 12 months (58.1±4.6%) was signifi-
cantly lower than those of bypass surgery (85.8±2.1%, p<0.05, and 
81.5±2.0%, p<0.05, respectively), but there was no significant differ-
ence between limb salvage at 6 months (88.2±4.4% vs. 90.9±1.9%) 
and 12 months (86.0±2.7% and 88.5 ±2.2%). By preferentially using 
PTA for CLI and bypass surgery for patients not suited for PTA, 2-year 
primary cumulative patency rates and limb salvage rates of 60% and 
76% were reported for 32 limbs with mainly TASC D classification 
that underwent infrapopliteal PTA. In the 82 limbs that underwent 
infrapopliteal bypass surgery, primary cumulative patency was 53% 
and limb salvage 57%. At 30 days, mortality and complication rates 
were higher for all patients undergoing bypass than those under-
going PTA. A propensity score analysis of 1023 patients, of whom 
262 underwent PTA and 761 surgical bypass, reported similar 5-year 
results for leg salvage (75.3 vs. 76.0%), survival (47.5 vs. 43.3%), and 
amputation-free survival (37.7 vs. 37.3%).
Drug-eluting balloons (DEB) have recently been introduced as local 
drug delivery-assisted angioplasty systems that are an alterna-
tive to drug-eluting stents. Theoretical advantage of these DEB is 
that they offer anti-proliferative effect of local drug elution without 
leaving a metallic platform behind on the arterial wall. This could 
reduce restenosis rates and facilitate future interventions espe-
cially at anatomical sites such as the infrapopliteal bifurcations and 
the distal tibial arteries where stenting is not recommended. The 
first data regarding BTK treatment with a paclitaxel-eluting balloon 
were encouraging. A single-centre study investigating 104 patients 
(82.6% of whom had CLI) reported clinical improvement in 91.2% 
and complete wound-healing in 74.2% of patients. One-year tar-
get lesion revascularization and limb-salvage rates were 17.3% and 
95.6%, respectively. The 3-month restenosis rate was significantly 
lower than that in the historical control group treated with con-
ventional PTA (27.4 vs. 69%, respectively). In the DEBATE-BTK trial, 
results of DEB were compared with those of non-eluting balloons 
in 132 patients with 158 lesions. Binary restenosis occurred in 27% 
of lesions in the DEB group and in 74% of lesions in the PTA group 
(P<0.001). Target lesion revascularization in 18% vs. 43% (P=0.002) 
and target vessel occlusion in 17% vs. 55% (P<0.001). Only one 
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amputation occurred, in the PTA group (P=0.9). However, in the 
IN.PACT Deep trial, use of the IN.PACT Amphirion DEB did not result 
in a different treatment result for patients with below-the-knee CLI 
compared with the use of a standard PTA balloon. Clinically driven 
TLR at 12 months was 9.2% with DEB vs. 13.1% with PTA. Late lumen 
loss was 0.61±0.78mm vs. 0.62±0.78mm, respectively. At 6 months, 
all-cause mortality, major amputation and clinically driven TLR was 
17.7% for the DEB group and 15.8% for the PTA group of patients.
Use of bare metal stents in the infrapopliteal arteries is generally 
reserved for patients with residual stenosis, flow-limiting dissections 
or elastic recoil after PTA. A small single-centre prospective random-
ized study with 38 limbs in 35 patients with CLI found no statistically 
significant difference in survival (69.3 vs. 74.7%), limb salvage (90 vs. 
91.7%) or primary (66 vs. 56%) and secondary (79.5 vs. 64%) patency 
at 1-year follow-up after PTA or primary stenting.
Enthusiastic results have been reported regarding the use of drug-
eluting stents (DES), especially sirolimus-eluting stents in infrapopli-
teal arteries. In the industry-initiated DESTINY trial, 140 patients with 
CLI were randomized to receive either a bare metal stent or an everoli-
mus-eluting stent below the knee. Primary arterial patency was signifi-
cantly higher after treatment with the everolimus vs. bare stents (85 vs. 
54%), but was only obtained in 46% of patients at follow-up. There was 
no difference in pain relief or limb salvage between both groups. The 
major amputation rate was only 3% at 12 months, which may be due 
to the selection of patients. Other randomized trials that investigated 
the use of DES BTK are the industry-initiated ACHILLES trial (sirolimus-
eluting stent vs. PTA in patients with CLI and intermittent claudication). 
A systematic review of infrapopliteal drug-eluting stents, involving the 
ACHILLES, DESTINY and YUKON-BTX trials with a total of 501 patients, 
reported that at 1 year there was superiority of DES compared with 
control treatments in terms of higher primary patency (80.0 vs. 58.5%), 
improvement of Rutherford classification (79 vs. 69.6%), decreased TLR 
events (9.9 vs. 22.0%), improved wound healing (76.8 vs. 59.7%) and 
better overall event-free survival (72.2 vs. 57.3%). Another systematic 
review by a different group of authors, however, reported equal effi-
cacy of DES vs. PTA and also equal efficacy for DES vs. bare metal stents. 
Thus, the use of DES below the knee in patients with CLI remains con-
troversial. Finally, 6- and 12-month results of the PADI trial, PTA with bail-
out bare metal stenting vs. DES in infrapopliteal arteries in patients with 
CLI, an investigator-initiated trial in 137 patients will be presented.
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1803.2
Techniques and complication management
L.M. Palena
Interventional Radiology Unit, Policlinico Abano Terme, Abano 
Terme, Italy

Learning Objectives
1.  Understand the basic technique used and the alternatives
2. What specialist equipment and devices are required
3. To learn about the major complications and how to treat them

No abstract available.

1803.3
Wound care and patient follow-up
K.N. Katsanos
Interventional Radiology, Guy’s and St. Thomas’ Hospitals, London, 
United Kingdom

Learning Objectives
1.  Understand the basic principles of venous/arterial ulcer care
2. Evidence for ulcer healing with different techniques
3. To learn about drug therapies and diabetic control for 

prevention and healing

No abstract available.

1803.4
Bioresorbable vascular scaffolds
T.W.I. Clark
Radiology Department, Penn Presbyterian Medical Center, 
Philadelphia, PA, United States of America

Learning Objectives
1.  To learn about the available stents
2. Basic technique of deployment and adjunctive procedures
3. To learn about the technical and clinical outcomes, short- and 

medium-term in comparison to other techniques

No abstract available.



SS/FC/HL/HTS/CMCIRSE 2015 S109SS/FC/HL/HTS/CM

Special Session
Credibility and value for money: the keys to 
success

1805.1
Cost effectiveness in medicine: what is it, and how do you 
measure it?
P. McCrone
Centre for the Economics of Mental and Physical Health, King’s 
College London, London, United Kingdom

Learning Objectives
1.  To learn what cost effectiveness means in medicine
2. To learn about the potential of cost effectiveness in IR
3. To learn how cost effectiveness in IR can be measured

No abstract available.

1805.2
Quality assurance and value for money: how IR can prove its worth
L.M. Kenny
Cancer Care Services, Royal Brisbane and Women’s Hospital, 
Brisbane, Australia

Learning Objectives
1.  To learn about the requirements for quality assurance systems 

in medicine
2. To learn about quality assurance systems in interventional 

radiology
3. To learn how quality assurance systems can be cost-effective
Interventional Oncology (IO) has a tremendous opportunity to dem-
onstrate its worth to the cancer community. It has the potential to 
be equivalent to other local treatments with less short and long-
term morbidity and less cost than open procedures.
It must however be able to demonstrate that it can do so. 
Randomized controlled trials are unlikely to be designed and com-
pleted satisfactorily. The creation and maintenance of sophisticated 
databases that incorporate appropriate cancer outcome measures is 
a priority and these should include:
• The appropriateness of the choice of treatment
• Appropriate measure of local control/cure within a quality 

framework
• Overall economic burden to the patient and the syste
• Quality of life and other relevant patient reported outcome 

measure
IO must strive to prove its worth in this comprehensive manner in 
order to become part of mainstream cancer care.

1805.3
Comparative effectiveness research: IR states its case
R. Lencioni
Division of Diagnostic Imaging and Intervention, University of Pisa, 
Pisa, Italy

Learning Objectives
1.  To learn what comparative effectiveness research is in medicine
2. To learn what comparative effectiveness research is in IR
3. To learn how comparative effectiveness research can and should 

be used in IR
Comparative effectiveness research is designed to inform health-
care decisions by providing evidence on effectiveness, benefits, 
and harms of different treatment options. Evidence is generated 
from research studies that compare drugs, medical devices, tests, 

surgeries, and ways to deliver healthcare. There are two ways in 
which this evidence is found: (1) researchers look at all of the avail-
able evidence about benefits and harms of each choice for differ-
ent groups of people from existing clinical trials, clinical studies, and 
other researches, and these are called research reviews because they 
are systematic reviews of existing evidence; (2) researchers conduct 
studies that generate new evidence of effectiveness or comparative 
effectiveness of a test, treatment, procedure, or healthcare service. 
Comparative effectiveness research requires development, expan-
sion, and use of various data sources and methods to conduct timely 
and relevant research and to disseminate results in a form that is 
quickly usable by clinicians, patients, and policymakers as well as 
health plans and other payers. In this presentation, the available 
data on the comparative effectiveness of interventional radiology 
treatments will be reviewed and issues involved in the design of clin-
ical trials will be discussed.

1805.4
Next important steps for IR
A. Adam
Radiology, 1st Floor Lambeth Wing, St. Thomas’ Hospital, London, 
United Kingdom

Learning Objectives
1.  To learn about factors defining succes for IR
2. To learn about future strategies for advancing IR
3. To learn how quality improvement advances IR
Interventional procedures have been used for the treatment of 
patients with cancer for several decades. At the beginning, these 
were mainly palliative techniques such as percutaneous biliary 
drainage and percutaneous nephrostomy. These methods made 
a significant contribution to the quality of life of cancer patients. 
However, as they were seen as adjuncts to other oncological treat-
ments, interventional radiologists who performed them provided a 
largely technical service. Consequently, it was unnecessary for them 
to have a detailed understanding of the malignant conditions that 
they were treating as the decisions were largely taken by others.
The advent of potentially curative interventional radiological tech-
niques, particularly thermal ablation and cryotherapy, has com-
pletely changed the role of interventional radiologists in the treat-
ment of cancer patients, and this has created a new discipline of 
interventional oncology (IO). Imaging-guided therapy is a step 
change in the local treatment of tumours. Although modern imag-
ing has provided the surgeon with very accurate methods of local-
isation of tumours, when the surgeon operates on a solid organ, 
he or she is still like a person who has the floor plan of a house but 
enters it in darkness and has to find the way to a particular room. In 
contrast, the interventional radiologist is like a person who in addi-
tion to the map, has a torch to find his way to the target.
There are two sets of future developments in IO. The first one con-
sists of scientific and technological advances. As interventional radi-
ologists are by nature innovative people, these developments are 
inevitable, and I am sure that we shall see excellent progress in these 
areas. The second set is more difficult, as there is no individual gain 
involved; professional and educational developments require strate-
gic thinking and collective political will from organisations such as 
CIRSE and SIR.
Scientific and technological developments
Imaging guidance for interventional radiological procedures is 
improving rapidly. The fusion of functional and structural imaging 
and greater computing power providing ‘instant’ 3D images increase 
the accuracy of tumour targeting. Ablation technology is getting 
ever more sophisticated and powerful; combined approaches with 
chemotherapy and radiotherapy promise improved clinical out-
comes and lower recurrence rates.
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Ablation improves vascular permeability and increases tumour sen-
sitivity to chemotherapy. In addition, chemotherapeutic agents 
increase the area of coagulation after thermal ablation. There have 
been some excellent animal researches in these areas, which is now 
being followed by early clinical studies. For example, the combina-
tion of radiofrequency ablation and brachytherapy seems to be an 
effective method of treatment of early non-small cell lung cancer.
Professional and educational developments
The future of IO will depend, to a significant extent, on the credibil-
ity of this discipline within the oncological community. It will also be 
influenced by the acquisition of infrastructure necessary for inter-
ventional oncologists to practise as clinicians and by ensuring that 
interventional radiological procedures are funded appropriately.
Cancer is complicated. We used to think that malignant tumours 
consisted of a relatively homogeneous population of cells. We 
now know that this is far from being correct; mutations take place 
within tumours, giving rise to different cell populations. Each of 
these groups of cells may give rise to metastases that are very dif-
ferent from the primary tumour and from each other. This process is 
repeated within each metastasis, thereby giving rise to many differ-
ent types of secondary tumours.
Other factors contributing to the complexity of cancer are the gra-
dient of acidity and hypoxia within tumours, which depend on the 
distance from tumour vessels. These can have a profound influence 
on the response to treatment. For example, we know that doxorubi-
cin depends on free radical formation for its action, and that hypoxia 
inhibits this process.
Credibility within oncology will depend on the following factors:
a) Education: it is important that future interventional oncologists 
are trained appropriately, and that a curriculum to ensure that this 
happens is created; this should include a basic understanding of 
chemotherapy and radiotherapy as well as knowledge of the ele-
ments of tumour biology.
b) Presence: interventional oncologists should be present at multi-
disciplinary meetings where cancer patients are discussed in order 
to have an opportunity to contribute their knowledge and to partici-
pate in decisions related to the management of patients.
c) Clinical pattern of practise: interventional oncologists should 
practise as clinicians rather than as technicians; they should conduct 
ward rounds and outpatient clinics as well as follow up their own 
patients.
d) A robust quality assurance system for IO: this is a very important 
development; this will ensure that the processes we use are fit for 
purpose and will increase the safety of patients.
IO and radiation oncology are natural partners; both rely heavily 
on imaging, undertake local tumour treatment and have common 
potential research themes such as studies on the combination of 
radiotherapy and thermal ablation. Also, some procedures such as 
brachytherapy for cholangiocarcinoma rely on skills from both dis-
ciplines. Therefore, there are great potential opportunities from col-
laboration between radiation oncology and IO. There could be joint 
appointments of interventional oncologists in departments of radi-
ology and radiation oncology. These would provide great opportu-
nities for clinical practise and greater access to patients.
CIRSE, SIR and other organisations involved in the training of inter-
ventional radiologists should create a curriculum for training in IO, 
set up a credible quality assurance system in this discipline and 
encourage clinical practise.

Fundamental Course
Men’s health – basic principles of BPH treatment

2501.1
Indication for treatment – patient triage
M.R. Sapoval1, N. Thiounn2, G. Amouyal3, O. Pellerin3;
1Dept. of Cardiovascular Radiology, Hôpital Européen Georges 
Pompidou, Paris, France, 2Service d’Urologie, Hôpital Européen 
Georges Pompidou, Paris, France, 3Interventional Radiology, Hopital 
Européen Georges Pompidou, Paris, France

Learning Objectives
1.  To learn how to select patients for BPH treatment
2. To learn about pre-treatment imaging requirements and urody-

namic assessment
3. To describe other non-endovascular options, including medical 

and surgical treatments currently available
1- Understand lower urinary tract symptoms (LUTS)
Benign prostatic hyperplasia (BPH) is the primary cause of LUTS, 
which affects more than 50% of men >60 years of age (1). Many men 
with LUTS are not bothered enough by their symptoms to need 
drug treatment or surgical intervention. All men with LUTS should 
be formally assessed prior to any allocation of treatment.
It is important to understand that there are many other causes of LUTS 
such as neurological disease, urogenital infection, urinary inconti-
nence, urethral stones, and malignant disease of the urinary tract.
2- What is the standard of care?
Men with mild-to-moderate so-called “uncomplicated LUTS” are 
suitable for watchful waiting. Lifestyle advices include reduction of 
fluid intake, avoidance of caffeine, bladder retraining, and treatment 
of constipation (2).
The first-line treatment of bothersome LUTS related to BPH is medi-
cal therapy as recommended by European guidelines (2,3). The first-
line drugs are alpha-blockers because they allow a rapid improve-
ment of symptoms and are usually well tolerated. In case of insuf-
ficient improvement or LUTS, 5 alpha-reductase inhibitors (5-ARIS) 
can be combined with an alpha-blocker, which allows additional 
benefits for LUTS as well as reduction of the prostate size (4). 
Phytotherapy based on various species may also be used, although 
there are limitations in their evaluation (2).
The indication for an invasive treatment is based on the severity of 
the symptoms according to the patient’s perception (International 
Prostate Symptoms Score [IPSS] and QoL scale); the reference 
method is trans-urethral resection of the prostate (TURP) for pros-
tate <80 ml, while open trans-vesical prostatectomy is indicated 
when the prostate volume is >80 ml.
Since 10 years, several other minimally invasive approaches have 
been introduced such as various types of lasers, radiofrequency 
ablation, intra-prostatic injection of botox, and urethral stents. Their 
level of validation is variable, but they are usually offered by urolo-
gists as an alternative to TURP.
The introduction of PAE by the pioneer Portuguese and Brazilian 
teams is changing the field and represents another minimally inva-
sive therapy for these patients. There are many potential advan-
tages of PAE over surgical treatment, and the most important one 
is probably the absence of sexual complications. In fact, most surgi-
cal approaches aim at destroying/ablating the prostate around the 
intra-vesical urethra, where the internal smooth muscle cell sphinc-
ter is placed, thus preventing its normal function after surgery. This 
results in a very high rate of retrograde ejaculation.
The experience of PAE is not widespread, and the validation is still in 
its infancy. Like all interventional techniques including surgery, there 
is a need for the development of the technique in a well-controlled 
multidisciplinary environment to ensure that the learning curve is 
covered on patients in whom there is no alternative treatment and 
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after full informed consent. At a later stage, appropriate randomized 
trial would be needed to provide level 1 evidence.
Those who intend to offer a PAE program in their environment 
should understand that there is a need for a high level of commit-
ment, given the complexity of the technique, which is related to the 
size of the prostatic arteries, numerous anatomical variations, and 
pelvic navigation that is often complex. It is also important to have 
access to CBCT in the angio room as it is a very helpful tool in guid-
ing the intervention in some cases.
3- Patients triage for PAE?
There is no risk to overstate the need for a consultation both with 
the IR and the urologist to ensure that appropriate patients will be 
selected. The clinical work-up of patients with bothersome LUTS in 
whom PAE is considered consists of digital rectal examination, trans-
rectal ultrasound, PSA, IPSS, WOL, and IIEF (International Index of 
Erectile Function). MR should also be performed as it helps to rule 
out cancer and allows visualizing median lobe hyperplasia.
In most reported experiences, after appropriate work-up and only 
in case of bothersome LUTS PAE will be discussed in the following 
situation.
• Bothersome LUTS with at least 2 of following conditions: IPSS > 8, 

QOL >3, Q max < 15 ml/s
• Patients in whom surgey is contra-indicated
• Patients who do not want surgery (most of the time because of the 

fear of retrograde ejaculation)
• Patients with chronic indwelling catheter
At the beginning of the experience, we recommend to treat patients 
with large prostate (>50 ml). In fact, even if the size of the arteries is 
not always large, the prostatic blush on selective angiography will 
be more visible and will help to guide the intervention.
4- Which patients should not be treated?
In addition to the usual absolute contra-indications to iodine con-
trast, one should consider before offering PAE to a patient that the 
intervention will be long and the patient needs to stay quiet on 
the angio table for 2 hours. Therefore, patients with poor under-
standing of the technique and their condition as well as those with 
severe osteo-articular disease should be considered for appropriate 
sedation. In addition, PAE should not be proposed in the following 
situations.
•  Known or suspected prostate cancer requiring specific 

management
•  Known acute or chronic prostatitis
•  On-going acute urinary infection
•  Acontractile detrusor
•  Neurogenic lower urinary tract dysfunction
•  Urethral stenosis
•  Bladder diverticulum
•  Bladder stone with surgical indication
•  Patients ineligible for pelvic angiography and embolization includ-

ing severe atheromatous condition or any anatomical condition
The role of the IR together with the urologist is to offer the best 
treatment to each patient; this is possible only when there is a global 
understanding of the disease and of the embolization technique 
and results by both of them.
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2501.2
Current evidence on prostate artery embolisation
N. Hacking
Department of Interventional Radiology, University Hospital 
Southampton, Southampton, United Kingdom

Learning Objectives
1.  To learn about the results of current relevant trials
2. To outline the outcomes of non-endovascular techniques and PAE
3. To become familiar with the evidence regarding outcomes
Promising clinical studies from Sao Paulo (1,3) and Lisbon (2) pub-
lished by Carnevale et al. and Pisco et al., respectively, from 2010 to 
2013 have suggested an 80% improvement in men with symptom-
atic prostatic enlargement who were treated by prostate artery 
embolisation (PAE).
This has encouraged many other interventional radiology/urol-
ogy centres around the world to engage in PAE research to estab-
lish its position in treatment algorithms for symptomatic prostatic 
enlargement.
At Southampton, UK, a successful pilot study was conducted by Dr. 
Hacking and Dr. Bryant (4), which stimulated the launch of a multi-
disciplinary registry comparing PAE with trans-urethral resection 
of prostate (TURP). The UK-ROPE (6), a CEDAR, NICE, BSIR and BAUS 
sponsored study has till date (April 2015) recruited over 50 patients 
into the PAE arm and 25 into the TURP arm. Initial results will be pre-
sented at this meeting. Twelve-month follow-up data is due at the 
end of 2016.
Registries in Italy and the USA are now underway and recruiting.
The first randomised controlled trial (RCT) of PAE vs. TURP has been 
published by Gao et al. from two Chinese institutions in 2014 (5). One 
hundred and fourteen men were enrolled into the study, with 57 in 
each arm. Once again, the effectiveness and safety of PAE was con-
firmed. Symptom scores (IPSS), flow studies, QOL and prostate vol-
umes improved after PAE in the majority, although not quite as 
well as the improvement in the TURP group. The authors reported 
a higher incidence of complications after PAE compared with that 
after TURP; however, these were minor, with acute retention requir-
ing catheterization and mild post-embolisation syndrome making up 
the majority of these ‘complications’. In the TURP group, one patient 
required an ITU stay for TUR syndrome and another patient required 
blood transfusion for blood loss. Two patients needed further sur-
gery for bladder neck stenosis and urethral stricture, respectively.
There were no cases of non-target embolisation reported from the 
PAE group.
Further RCTs are planned in Switzerland (7) and elsewhere, and 
results should be available by 2016–2017.
Although PAE is technical and requires a high level of experience 
and training, it appears to be safe and efficacious. Further good 
quality evidence is being collected.
Although not as effective as TURP in most parameters measured, 
it is a day-case procedure and can be offered to suitable symp-
tomatic men, with a good chance of success and low morbidity. 
Symptomatic failures (20%) can still be offered conventional TURP.
References
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2501.3
Prostate artery embolisation: technique
F.C. Carnevale
Interventional Radiology, University of Sao Paulo Medical School, 
São Paulo, Brazil

Learning Objectives
1.  To learn about materials used including selective catheters, 

guidewires and embolic agents
2. To describe the technique for super-selective embolisation
3. To demonstrate the technical success rates and clinical outcome
A refined embolization technique is crucial for imaging and clinical 
success when performing PAE. Before the procedure, a Foley cathe-
ter is introduced into the bladder and filled with a mixture of 10-20% 
iodinated contrast medium and 70% normal saline solution. This 
technique is used as a landmark. In patients without indwelling cath-
eter, due to urinary retention, the Foley catheter is removed immedi-
ately after PAE and every 7-10 days for patients with chronic use.
The PErFecTED Technique: Proximal Embolization First, Then 
Embolize Distal.
Selective digital subtraction arteriography of the internal iliac artery 
with a 5-French cobra or vertebral diagnostic catheter placed at the 
common internal iliac trunk is performed to assess the blood supply 
to the prostate and perform the internal vesical artery (IVA), cathe-
terization under ipsilateral 25-55° oblique view. 5-French catheters 
like cobra, vertebral, Simmons, and RUC can be used.
After entering the inferior vesical artery, vasodilator is injected 
through the microcatheter to prevent vasospasm and to increase 
artery size in order to facilitate microcatheter navigation and distal 
positioning. The microcatheter should cross any collateral branch 
to the bladder, rectum, corpus cavernosum, gonad, or penis and be 
placed distally into the prostatic artery before its branching to the 
central gland (urethral group of arteries) and peripheral zone (capsu-
lar group of arteries). Any embolic agent can be used. We think that 
a high dilution and very slow injection with 1-cc injection syringe 
is essential to avoid early proximal occlusion and get diffuse gland 
parenchymal ischemia.
When reaching “near stasis,” the microcatheter should be advanced 
into the prostatic parenchyma branches for an intraprostatic embo-
lization. Because BPH develops primarily in the periurethral region 
of the prostate, the urethral group of arteries should be embolized 
first. Since we added the second step to the PErFecTED technique, 
we have observed infarcts in all patients.
Patients treated with the PErFecTED technique have moderate post-
embolization syndrome, including dysuria, urethral burning, and pol-
lakiuria. Antibiotics, oral hydration, non-opioid pain relievers, and 

nonsteroidal anti-inflammatory drugs are fully recommended. Laxative 
diet and medication are useful for constipation. Due to concern over 
risk of urinary retention, we continue to administer alpha-blockers for 1 
week after PAE due to their affect on smooth muscle tone.
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2501.4
Tips and tricks for difficult PAE procedures
T. Bilhim
Interventional Radiology, Saint Louis Hospital, Lisbon, Portugal

Learning Objectives
1.  To learn how to perform pre-procedural imaging that may 

influence difficult cases
2. To learn technical tips and tricks to overcome challenging proce-

dures
3. To describe possible technical and clinical complications
Prostate artery embolization (PAE) can be a challenging procedure 
due to the following reasons:
1. tortuous iliacs
2. angled/atherosclerotic prostate artery (PA) origin
3. variant anatomy
4. anastomoses
1. When facing tortuous iliac arteries, a bilateral femoral puncture 
may be adequate for the catheterization of the ipsilateral inter-
nal iliac artery (IIA) origin. Navigation inside the IIA remains mostly 
dependent on the microcatheter. This approach may be limited due 
to poor catheter support and loss of steerability. Another option 
is to try the crossover over the aortic bifurcation and place a long 
sheath in the contralateral IIA providing better support for cathe-
ters. This approach can be very time-consuming.
2. Entering PAs from the superior vesical artery is frequently chal-
lenging. The superior vesical artery usually has a 90° angled origin, 
and sometimes an atherosclerotic plaque may be present near the 
ostium. The PA also has another 90° angled origin from the supe-
rior vesical artery. This double 90° curve can be very difficult to cross, 
and forcing the microcatheter to go down into the PA can some-
times be impossible. Atherosclerotic stenoses or occlusions of the IIA 
or PA can lead to technical failure and unilateral PAE procedures.
3. PAs may arise from many different branches of the IIA and aber-
rant obturator arteries and from the external iliac artery. PAs may 
arise from the posterior division of the IIA, accessory pudendal arter-
ies, penile arteries, and prostatorectal trunks. Correct identification 
of these variant origins is necessary to obtain central gland emboli-
zation of the prostate.
4. Anastomoses of PAs with the surrounding organs are found in 
60% of pelvic sides. Potential untargeted ischemia to the blad-
der, seminal glands, the rectum, and the penis poses an additional 
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technical difficulty. When large anastomoses between PAs and 
penile (accessory pudendal arteries) or rectal arteries are present, 
coil embolization of anastomosis before particulate embolization of 
the prostate is a good option. If the accessory pudendal artery is the 
main supply to the penis, advancing the microcatheter distally into 
the PA and sparing the accessory pudendal artery may be the best 
option.
Planning PAE procedures with CTA allows identifying the IIA and 
PA with confidence and guiding the procedure through hostile iliac 
arteries and variant anatomies as well as helps in excluding potential 
technical failures. Correct identification and management of anasto-
moses and knowledge of the PA and IIA anatomy are necessary for 
safe PAE procedures without untargeted embolization to surround-
ing organs.
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Special Session
State-of-the-art aorto-iliac disease treatment

2502.1
Current evidence and practice since TASC II
P. Minko
Diagnostic and Interventional Radiology, Saarland University 
Medical Center, Homburg, Germany

Learning Objectives
1.  To learn about recent developments of the TASC classification 

and beyond
2. To learn about which lesions to treat
3. To learn about the newest developments in classification
Since 2007, when TASC II was published, major changes have taken 
place in the treatment techniques and strategies for aortoiliac occlu-
sive disease (AIOD). One third of the lesions in patients with periph-
eral artery obstructive disease (PAOD) affect the aortoiliac segment 

[1, 2]. Prevalence of PAOD increases with age, rising from 6% in 
patients 38-50 years of age, to 16% in patients 60-69 years of age, to 
34% in patients greater 70 years of age [3]. Former patients requir-
ing aortofemoral bypass can now be treated with less invasive pro-
cedures showing comparable or even superior results [1]. Evidence 
in that regard is found in the literature depicting that endovascular 
treatment (EVT) should be considered as a first-line therapy even for 
complex and long aortoiliac stenosis and/or occlusions [1].
According to the recommendations of TASC II published in 2007, for 
lesions classified as type A lesions, EVT is the method of choice [4]. 
Reconstructive surgery is preferred for type D lesions [4]. Patients 
with type B and C lesions can be managed by either EVT or surgery 
depending on patients’ comorbidities [4]. However, these guidelines 
are outdated and not practicable because new data supports other 
treatment strategies.
In 2012, guidelines on EVT in AIOD were published by the 
Cardiovascular and Interventional Radiological Society of Europe 
(CIRSE). These guidelines recommend an EVT for TASC A-C aortoiliac 
lesions as a first-line strategy due to the low morbidity and mortality 
rates and high technical success obtained, with a class 1 recommen-
dation and level of evidence C [1]. Technical success rate is > 90% in 
almost all series with regard to TASC A-C lesions [1, 5]. The reason 
for such high technical success rates are new treatment strategies 
and technologies in AIOD, which have evolved over the past years 
with a new wider range of balloon-expandable and self-expandable 
stents/covered stents as well as re-entry devices for safe and reliable 
re-entry into the true lumen after subintimal recanalization [6-8]. A 
recently published, prospective, nonrandomized, multicenter, multi-
national trial (Bravissimo study) confirmed these high technical suc-
cess rates for TASC A-C lesions [9].
CIRSE guidelines also recommend EVT for TASC D lesions, with a 
class of recommendation 2b and a level of evidence C [1]. Technical 
success rate for TASC D lesions have been reported to be around 
90% [1, 8, 10].
Supporting the recommendations of EVT in former TASC A-D lesions 
are the high patency data obtained over the past years. In the litera-
ture, primary patency rates for TASC A and B lesions after 3, 4, 5, and 
10 years are 84%, 80%, 77%, and 69%, respectively, and secondary 
patency rates are 96%, 90%, 90%, and 80%, respectively [1]. Primary 
patency rates for TASC C and D lesions after 3, 5, and 10 years are 
88%, 80%, and 71%, respectively, and secondary patency rates are 
98%, 95.4%, and 98%, respectively [1, 11]. Patency data for TASC C 
and D lesions appear to be longer than that of TASC A and B lesions, 
which is most likely due to more recent studies published for TASC 
C and D lesions than for TASC A and B lesions [1]. Also, the recently 
published practice guidelines of the Society of Vascular Surgery in 
March 2015 recommend an EVT as first-line treatment in focal and 
advanced AIOD, with a class 1 recommendation and level of evi-
dence B [12]. The guidelines recommend that open surgery should 
nowadays be reserved for patients with such an extensive disease 
that EVT is impossible or ill-advised, in patients with severe disease 
and associated aortic aneurysms, and in those with failed endovas-
cular interventions [12].
Furthermore, several studies have compared EVT versus open recon-
struction of AIOD, showing equivalent patency, limb salvage, and 
survival rates [8, 13, 14]. For example, a study published in 2008 com-
pared open repair versus EVT of AIOD, reporting a primary patency 
at 3 years being greater for aorto-bifemoral bypass (93% versus 
74%). However, secondary patency (97% versus 95%), limb salvage 
(98% versus 98%), and long-term survival (80% versus 80%) were 
similar [1, 13]. Most importantly, these studies showed no preclu-
sion or disadvantage of any surgical option in case of unsuccessful 
outcome after EVT, making EVT the first-line therapy in AIOD [5, 13, 
14]. In addition, these reports revealed a decreased morbidity and 
mortality for endovascular procedures compared to open surgical 
reconstructions [8, 13, 14]. Indes et al., for example, report an over-
all in-hospital complication rate of 16% in the endovascular group 
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versus 25% in the surgical group (p < 0.001) [3]. Length of hospital 
stay in the endovascular group was significantly shorter, and it was 
less costly than open surgical treatment [3].
The most dangerous and life-threatening complication during 
EVT is iliac artery rupture with a mean rate of 1.73% (range, 0.2-3.4), 
as described in the literature [1]. Other complications during EVT 
are arterial dissection, treated vessel thrombosis, distal emboliza-
tion, pseudoaneurysm, groin hematoma, retroperitoneal hema-
toma, device malfunction, and acute aortic occlusion, with a cumula-
tive complication rate of 7.51% [1]. In comparison with open surgical 
reconstruction complications like cardiac arrest, hematoma, and post-
hemorrhagic anemia with transfusion, all respiratory complications, 
postoperative and device-related infections, oliguria, and wound 
seroma are significantly higher (p < 0.05) in the surgical group [3].
However, some topics in EVT remain unclear like primary versus sec-
ondary stenting [10, 15, 16]. For example, in the study by Ye et al. 
over the first 4 years, primary stenting resulted in a patency rate that 
was 10% higher than that for selective stenting [10]. At 5 years, how-
ever, the two groups showed comparable patency rates (67.1% ver-
sus 63.0%) [10]. The issue of lesions extending from the EIA to the 
CFA, an area of high biomechanical stress, also being described as 
a “no-stent area,” remains a surgical domain. New treatment strat-
egies though, e.g., a combination of covered stent implantation 
with surgical femoral patch plasty, show good initial and short-term 
patency data; however, long-term data is limited and should be dis-
cussed critically [12, 17-19]. The issue of lesion and/or stent lengths 
used in regards to patency rates in the treatment of AIOD is also 
unclear. One study revealed a significant difference in the primary 
and assisted-primary patency rates for iliac artery occlusions over 10 
cm in length [20]. However, other studies did not find any significant 
difference between localized versus extensive AIOD [5]. A recently 
published study in 2015 revealed a significant difference (p = 0.016) 
in primary and secondary patency rates of 90.6% (after 12 months) 
and 86.6% (after 24 months) for stents < 61 mm and 67.7% (after 12 
months) and 60.2% (after 24 months) for stents > 61 mm in the treat-
ment of AIOD for TASC B-D lesions.
Since TASC II, different treatment strategies have evolved due to 
recent evidence in the literature resulting in EVT as a first-line ther-
apy for AIOD. Nowadays, therapy planning has changed in regards 
to the strict TASC II classification of lesions, recommending EVT over 
surgery due to lower morbidity and mortality rates. Similar patency 
rates for EVT are achieved, and, importantly, EVT does not preclude 
or worsen surgical treatment options as second-line treatment.
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Treatment of bifurcational lesions
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Learning Objectives
1.  To learn about the indications for bifurcational treatment
2. To learn about which material to use and how
3. To learn about the outcomes of bifurcational treatment
Percutaneous endoluminal therapy is the treatment of choice for 
aortic bifurcational lesions, due to reduced invasiveness as well 
as shorter patient recovery and hospital stay. Clinical indications 
include pelvic and lower limb ischemia (short-distance claudica-
tion, critical ischemia, blue toe syndrome) due to atherosclerosis or 
Takayasu’s disease. Due to the rapid evolution of minimally invasive 
endovascular materials and accumulation of experience, endolumi-
nal therapy can be applied successfully even in TASC C and D lesions.
Reconstruction of the aortoiliac bifurcation with “kissing” angio-
plasty and/or stenting is the most commonly used endoluminal 
technique. The procedure is normally performed under local anes-
thesia with full cardiorespiratory monitoring. Access is typically 
obtained percutaneously using bilateral common femoral access. 
The obstructive lesions are commonly crossed using hydrophilic 
guide wires and selective catheters, which are then exchanged for 
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stiffer wires. In case of subintimal guidewire passage, a re-entry 
device maybe useful in order to avoid extensive dissection above 
the aortic bifurcation. Sometimes, a brachial approach may also be 
required to help cross difficult lesions and is useful for reference 
imaging. Stenting may be performed as a primary or secondary 
procedure due to failed or inadequate PTA. Predilatation can facil-
itate primary placement of stents; however, primary stent place-
ment without predilatation (so-called ‘‘direct’’ stenting) is com-
monly used, as it potentially reduces distal embolization by trapping 
atheroma and clot between the stent and the arterial wall. In addi-
tion, there is some evidence that this technique results in less inti-
mal hyperplasia. It is suggested that primary (or direct) stenting may 
be particularly good for complex stenosis (irregular, eccentric, ulcer-
ated, or calcified lesions) and occlusions. According to the “kissing” 
technique, bilateral stents are deployed simultaneously and ideally 
should extend 5–15 mm into the distal aorta. New self-expanding 
stent design has enabled better anatomic results with kissing stent-
ing, but there is no solid evidence of any long-term advantage of 
self-expanding over traditional balloon-mounted stents. The cov-
ered endovascular reconstruction of aortic bifurcation (CERAB) tech-
nique is a new approach for extensive and/or recurrent aortoiliac 
occlusive disease using three covered balloon-expandable stents to 
reconstruct the aortic bifurcation. This configuration provides the 
ability to deal with TASC II C and D lesions, simulating a neo-bifur-
cation or flow divider in combination with the benefits of covered 
stents.
Complications include aorto-iliac rupture, aortoiliac dissection with 
or without associated thrombosis, distal embolization, access-site 
hematoma, pseudoaneurysm, puncture-site infection, infected 
stent, and myocardial infarction. To prevent arterial rupture, as a 
general rule, balloons and balloon-expandable stents should not be 
sized to a maximum of the native aorta immediately proximal to the 
diseased segment, especially in heavily calcified lesions.
To prevent thromboembolic complications, anticoagulant/anti-
aggregant therapy is essential and includes a) low-dose LMWH until 
hospital discharge; b) aspirin (100-325mg/d) on a lifetime basis alone 
or in combination with clopidogrel; and c) dicumarol anticoagula-
tion in selected cases.
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Learning Objectives
1.  To learn about the indications for long occlusion treatment
2. To learn about which material to use and how
3. To learn about the outcomes of different materials (BMS, DEB, DES)
Definitions and Classifications
There is no generally accepted definition of what length an iliac 
lesion has to have to be regarded as “long”. Most interventional-
ists would agree that occlusions ≥ 10 cm in length are long. Some 
define 5-cm occlusions to be long (1,2). However, length of a lesion 
is only one factor influencing its complexity, the other is anatomy. 
Complexity of an iliac lesion in combination with the clinical state of 
the patient triggers the choice of treatment that may be either endo-
vascular or open surgical. This is also reflected by the recommenda-
tions of the Trans-Atlantic Inter-Society Consensus (TASC II) for the 
Management of Peripheral Arterial Disease (3). According to TASC, an 
iliac stenosis ≤ 3 cm is “short” and defined as a type A lesion. Type 
A lesions should be treated endovascularly. An external or common 
iliac artery occlusion that is dependent on the height of the patient 
may have a length of about 5 to 9 cm regarded as a type B lesion, 
whereas an occlusion of the external iliac artery involving the internal 
iliac and/or the common femoral artery artery - that may be of simi-
lar length as the simple external iliac occlusion - is considered a type 
C lesion. According to the TASC recommendations type B lesions 
should be treated endovascularly, whereas surgery is the preferred 
treatment for low-risk patients with type C lesions. “The patient’s co-
morbidities, fully informed patient preference and the local opera-
tor’s long-term success rates must be considered when making treat-
ment recommendations for type B and type C lesions” (3).
The TASC recommendations date back to the year 2007. Endo-
vascular techniques have improved and endovascular experiences 
have increased since then. Type C lesions are nowadays frequently 
treated on an endovascular way. Surgery is still the treatment of 
choice for type D lesions which among others comprise (a) the uni-
lateral occlusion of one common iliac artery and the distal abdomi-
nal aorta, and (b) the unilateral occlusion of the common and exter-
nal iliac artery (3). The standard treatment of complex aortoiliac 
lesions is still surgical y-graft-implantation. In the hands of an expe-
rienced vascular surgeon mortality and morbidity of surgery is low, 
and long-term patency is very good.
Preinterventional Imaging and Examination
Usually, a recent MRA, CTA, or diagnostic angiography of the aor-
toiliac and femoral arteries is available for planning the interven-
tion. Prior to the intervention a colour duplex ultrasound exami-
nation of the lower extremity arteries is performed, and the ankle-
brachial index is measured bilaterally. The medical history and the 
actual symptoms of the patient are recorded (Fontaine/Rutherford 
classification) (4). The typical symptom is claudication; in more ada-
vanced disease, the patient complains of rest pain and ulcers. A clin-
ical examination is performed. Groins are inspected and the pulse 
state is determined and recorded.
The clinical evaluation is important because an acute iliac artery 
occlusion should be treated surgically. A subacute occlusion (< 30 
days) is also preferably treated surgically or with a hybrid interven-
tion. Percutaneous lysis and/or mechanical therapy are possible; 
however, due to the large amount of thrombus and plaque mate-
rial to be lysed and/or removed, there is considerable risk of distal 
embolization. Finally, the cardiovascular risk factors and the anti-
platelet and anticoagulant medication of the patient are noted.
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Access
It is a matter of personal experience and preference whether an 
ipsi- or contralateral approach is preferred for crossing a long iliac 
occlusion (1,2,5-9). There are arguments in favour of both ways. Vis-
a-tergo and manoeuvrability of catheters and guidewires are bet-
ter with the retrograde ipsilateral approach. However, advancing 
devices in the direction of flow, i.e. cross-over via the contralateral 
groin, may reduce the risk of dissections and increase the rate of 
successful passages of an occlusion. Therefore, if one way fails, one 
chooses the other. Hence, both groins should be prepared prior to 
the intervention. A 6-F sheath is mostly used. If access is obtained 
from the contralateral groin, a cross-over sheath is required. In case 
of an iliac occlusion involving the distal abdominal aorta, access via 
the left or right axillary or brachial artery may be necessary.
Guidewires and Catheters
Guidewires and catheters used are a matter of personal preference 
(1,2,5-9). Most interventionalists prefer a hydrophilic guide wire. 
The wire may be floppy or stiff; it may have an angled or straight 
tip. A straight guidewire with a movable core may be a further alter-
native. Various types of catheters may be used to cross the lesion. 
Preferentially, short multi-purpose 4- or 5-F catheters with angled 
tips are engaged. A straight 4-F catheter may be helpful. Frequently, 
passage of the occlusion is partly subintimal (8). Usually, it is not diffi-
cult to enter the occlusion with a guidewire and catheter, but it may 
be difficult to re-enter the true lumen at the end of the occluded 
segment. If standard catheters and guidewires fail, a re-entry device 
may be the ultimate option (10).
Stents and Stentgrafts
At least bare metal stents should be implanted after successful 
crossing of long iliac occlusions. PTA alone is considered inferior to 
primary stent placement with regard to technical success, complica-
tions, and likely also long-term patency (6,11). Selective stent place-
ment was inferior to primary stent placement in a recent meta-anal-
ysis of endovascular treatment of TASC C and D aorto-iliac lesions 
(2). Predilatation with a balloon about 2 mm smaller than the origi-
nal diameter of the artery to be treated is recommended by some 
investigators (6,8,9); other groups avoid predilatation to prevent 
distal embolization (1). Self-expanding or balloon-expandable 
stents can be inserted. Self-expanding stents are made from stain-
less steel or cobalt-chromium alloy. Most self-expanding stents are 
made from nitinol, a nickel-titanium alloy. Patency of both types of 
stents seem to be similar in the iliac arteries. However, the use of 
balloon-expandable stents is less time-consuming since no addi-
tional balloon dilatation is needed after stent placement to adapt 
the stent to the arterial wall. On the other hand, balloon-expand-
able stents are available only up to a length of about 8 cm; they are 
stiffer and less easily manoeuvred through and placed into tortuous 
vessels. If advanced rigorously in heavily calcified iliac lesions, bal-
loon-expandable stent may get caught and slip off the balloon cath-
eter. Therefore, it is advisable to cross the lesion with a long sheath 
first and place the balloon expandable stent only later after retrieval 
of the sheath. There is no risk of dislocation from the catheter in 
self-expanding stents, and they are more flexible and more easily 
to push through highly tortuous vessel. The diameter of the stents 
used is 6-10 mm (6,9).
A recent prospective study indicated that stent-grafts may have bet-
ter long-term patency in TASC C and D iliac lesions compared to bare 
metal stents (12). In 2012, a prospective double blind randomized 
study (DISCOVER) was started to compare covered and uncovered 
balloon expandable stents in the common iliac arteries (13). Results 
have not yet been published. However, it has to be taken into con-
sideration that stentgrafts are much more expansive, and results of 
bare metal stents are already quite good even in TASC C and D iliac 
lesions. Since data is still sparse, primary implantation of stentgrafts 
in long iliac occlusions is not a generally accepted indication until 
now (14). There is no sufficient data on the performance of drug elut-
ing iliac stents or ballons to give any founded recommendations.

Anti-platelet and Anticoagulant Therapy
Many patients are already treated with acetylsalicylic acid (ASA) (100 
mg/d) and clopidogrel before the intervention. This medication is 
not discontinued before the intervention. During the intervention, 
unfractioned heparin is applied intraarterially. Either a standard 
bolus of 5,000 IU of heparin, or a weight adjusted bolus (i.e. 70 IU/kg 
bodyweight) is administered. The optimal time for bolus administra-
tion is after placement of the sheaths.
After the intervention, anti-platelet medication with ASA 100 mg/d 
is continued unlimited. In addition, thienopyridines (prasugrel, clop-
idogrel, ticlopidine) are administered for at least 1 month. However, 
the effectiveness of this medication is proven only for secondary 
prevention of general cardiovascular events. Evidence for preven-
tion of restenosis is only weak (15). Long-term data is not available.
Postinterventional Imaging and Examination
Usually, at the day after the intervention, a colour duplex ultrasound 
is performed to exclude complications at the puncture site (haema-
toma, arteriovenous fistula, false aneurysm) and assess the perfu-
sion of the treated segment. The ankle-brachial index is measured 
and compared with the results before treatment.
Results and Discussion
With some experience, the technical success rate of recanalization of 
long iliac artery occlusions is > 90 % (5-9). Reported 1-, 3- and 5-year 
primary patency rates are 85-95%, 70-85%, and 55-75%, respectively 
(1,2,5-9). Secondary patency rates are roughly 10% higher. The rate 
of major complications ranges from 7% to 20% (1,2,5-9). Besides 
access site problems, such as haematomas, arteriovenous fistulas, 
and false aneurysms, other frequently reported complications are 
acute stent thrombosis (about 3% of cases) and ipsi- or contralateral 
distal embolization of thrombotic and/or plaque material (about 5%) 
of cases (5-9). The latter is treated by endovascular methods, such as 
aspiration thrombectomy and/or local thrombolysis, or surgery. The 
most serious complication is iliac rupture that occurred in 3/103 pro-
cedures in a recent study; however, this rate is rather high (9). A rare 
complication reported is infection (< 1%).
Some authors advocated lysis therapy in combination with mechan-
ical recanalization (5); however, results do not appear to be better 
than with mechanical recanalization alone, at least in chronic occlu-
sions (> 3 months).
In a recent retrospective comparative study of aortobifemoral 
bypass surgery versus endovascular therapy in iliac artery occlu-
sions, primary patency after 72 months was significantly higher in 
patients treated surgically (91% vs 73%, p = 0.01); however, the sec-
ondary patency rate did not differ significantly (98% vs 85%; p > 
0.05). The length of hospital stay was significantly shorter, and the 
perioperative mortality was lower in the endovascular group (9).
In summary, there is increasing evidence that even long iliac occlu-
sions may successfully be treated by endovasclular techniques in the 
first line.
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2502.4
Treatment of iliac aneurysms
G.S. Goh
Department of Radiology, The Alfred Hospital, Melbourne, Australia

Learning Objectives
1.  To learn about the indications for iliac aneurysm treatment
2. To learn about which material to use and how
3. To learn about the outcomes of iliac aneurysm treatment
Iliac aneurysms represent approximately 2% of all arterial aneu-
rysms. They are most common in males aged 70 years and above. 
Most present in combination with an abdominal aortic aneurysm 
(75-95%); isolated iliac aneurysms are uncommon to rare and most 
frequently occur in the common iliac and internal iliac arteries. It is 
not uncommon that common iliac artery aneurysms involve the ori-
gin of the internal iliac artery.
Generally, as the size of an aneurysm increases, the risk of rup-
ture also increases. Many smaller aneurysms are at low risk of rup-
ture and are generally stable and may be followed up with surveil-
lance. Treatment of common iliac artery aneurysms associated with 
an abdominal aortic aneurysm includes surgical repair or endo-
vascular stent-graft placement. Treatment of isolated iliac artery 
aneurysms includes stent-graft placement, iliac branch devices, or 
embolization.

Special Session
HCC in liver transplantation

2503.1
Patient selection and criteria for organ allocation
V. Mazzaferro
Chirurgia Apparato Digerente e Trapianto di Fegato, National 
Cancer Institute, Milan, Italy

Learning Objectives
1.  To learn how to stage patients with HCC
2. To learn how to select patients for liver transplantation
3. To learn how to use the criteria for organ allocation

No abstract available.

2503.2
Imaging before transplantation
V. Vilgrain1, M. Ronot2, M. Abdel-Rehim2, A. Sibert3;
1Service de Radiologie, Hopital Beaujon, Clichy, France, 2Radiology, 
Hopital Beaujon, Clichy, France, 3Department of Radiology, Hopital 
Beaujon, APHP, Clichy, France

Learning Objectives
1.  To learn how to define the tumour burden in patients with HCC
2. To learn how to diagnose vascular invasion
3. To learn how to understand imaging findings that may be 

relevant for locoregional therapy before liver transplantation
Imaging prior to liver transplantation is crucial and has several goals.
In patients with hepatocellular carcinoma (HCC), which represent a 
major group of patients, the role of imaging is first to perform intra-
hepatic staging of the disease, namely to assess the number, size 
and characteristics of the tumour. Liver transplantation is the best 
curative treatment when the tumour is confined to the liver and 
has limited extension. Indeed, best survival is observed in Milan In 
patients compared to Milan Out patients. Second, most patients 
with HCC awaiting liver transplantation are treated either with intra-
arterial treatments (transarterial chemoembolization or radioem-
bolization) or percutaneous tumour ablation. Imaging is needed to 
assess tumour response and is performed when complications are 
suspected.
In all patients planned for liver transplantation, pretransplant imag-
ing is required and is mostly focused on liver vessels. Presence of 
extrahepatic portal vein obstruction might contraindicate liver 
transplantation or change the surgical procedure. Splenic artery 
aneurysms should be checked because they are at risk of bleeding 
in this clinical setting. Similarly, celiac artery stenosis can impair the 
postoperative course, and careful analysis of the celiac artery should 
be done prior to liver transplantation. The imaging workup mainly 
relies on CT and MRI.
Imaging plays also a very important role in living donors before 
donation.
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2503.3
The role of bridging therapies
M.C. Burgmans
Radiology, Leiden University Medical Center, Leiden, Netherlands

Learning Objectives
1.  To learn how to use the term bridging
2. To learn how to use bridging therapies in liver transplantation
3. To learn how to select the most appropriate bridging technique
Approximately 90% of hepatocellular carcinomas (HCCs) are asso-
ciated with an underlying risk factor (1). Liver cirrhosis is an impor-
tant risk factor and may be a result of chronic hepatic B or C infec-
tion, alcohol abuse, inherited metabolic disorders, or non-alcoholic 
steatosis hepatis. For patients with HCC and cirrhosis, liver transplan-
tation is the treatment of choice with excellent oncological results 
and providing a cure for cirrhosis. Due to a shortage of liver donors, 
not all patients with HCC and cirrhosis are candidates for liver trans-
plantation. In most transplant centers, the Milan criteria (single HCC 
≤5cm or ≤3 tumor of ≤3cm each) are used to assess the eligibility for 
liver transplantation (2). After admission to the waiting list, patients 
with HCC are at risk of tumor growth beyond accepted transplant 
criteria. The probability of drop-out from the transplant list due to 
tumor progression has been reported to be 15-30% at 1 year (3,4). 
Many transplant centers have therefore adopted a strategy of using 
locoregional therapies as neoadjuvant treatment for patients on the 
transplant list. These therapies are referred to as ‘bridging’ proce-
dures aimed at preventing tumor growth beyond transplant criteria. 
Bridging therapy differs from ‘downstaging’ which refers to treat-
ment of patients initially outside of transplant criteria. After down-
staging therapy, the tumor burden will be re-assessed and patients 
fulfilling transplant criteria for an adequate period of follow-up may 
be allowed to enter the transplant list.
Robust randomized trials evaluating the effectiveness of bridging 
therapies are lacking. Case series and cohort studies have suggested 
that locoregional therapies may reduce the drop-out rate of HCC 
patients on the waiting list to 0-25% (5,6). The impact of bridging 
procedures on survival is difficult to assess. Data from a large regis-
tration study showed a higher 3-year post-liver transplantation sur-
vival in HCC patients who received ablation prior to transplantation 
compared to those who did not (7). Other studies indicate similar 
survival rates after liver transplantation in patients with or without 
pre-transplantation locoregional therapy (8,9). The benefit of locore-
gional therapy is likely to be lower when waiting time for trans-
plantation is relatively short. A cost-effectiveness analysis pointed 
to benefits of neo-adjuvant bridging therapies when waiting times 
exceed 6 months (10).
Radiofrequency ablation (RFA) and transarterial chemoemboli-
zation (TACE) are the most commonly used bridging therapies. 
RFA is accepted as a first-line therapy for HCC at early stages (BCLC 
0-A), and TACE is the treatment of choice for intermediate stage 
HCC (BCLC B). RFA is recommended as the preferred bridging ther-
apy as it achieves higher rates of complete necrosis compared with 
TACE (1). Local tumor progression rates after RFA are higher for 
tumors >3cm than for smaller lesions. Several studies indicate bet-
ter results of combined RFA and TACE in HCCs >3cm, but combined 
RFA-TACE has not been shown to be superior as a bridging therapy 
to RFA or TACE alone (11). Other ablative techniques, such as micro-
wave ablation (MWA), irreversible electroporation (IRE) and high-
focused ultrasound (HIFU), or stereotactic radiation therapy (SRT), 
may be an alternative to RFA in individual cases. MWA may be cho-
sen over RFA in cases with an increased risk of heat-sink. IRE is a non-
thermal ablation technique and may be considered in cases where 
the tumor is abutting a central bile duct. HIFU and SRT are non-inva-
sive techniques and may be a valuable alternative when percutane-
ous placement of a RFA probe into a tumor is impossible or difficult 
due to the location of the tumor. TACE is considered as an alternative 

to ablation and is best performed super-selectively in order to min-
imize ischemia of the non-tumorous liver parenchyma. Either lip-
iodol-based conventional TACE or drug-eluting bead TACE may be 
performed with the latter being associated with less systemic tox-
icity. Transarterial radioembolization (TARE) with Yttrium-90 micro-
spheres has also been shown to be an effective treatment for HCC 
and can be safely performed in patients with portal vein thrombo-
sis as the embolic effect of TARE is limited. Radioembolization in 
infrequently used as a bridging therapy, but may be of particular 
value in individual patients with non-tumorous portal vein occlu-
sion. Surgical resection is a potentially curative treatment for early 
HCC stages, but may also be used as a bridging therapy. Local tumor 
progression rates are lower after resection compared to RFA in HCCs 
>2cm, but resection is associated with higher rates of morbidity and 
mortality. It is questionable whether the higher rate of complica-
tion of resection is acceptable when the aim of treatment is to offer 
tumor control while a patient awaits curative transplantation.
Whatever type of locoregional therapy is chosen as a bridge to trans-
plant, treatment should be evaluated using modified Response 
Evaluation Criteria in Solid Tumors (mRECIST) (12). Although mRECIST 
has not been validated in assessing response after bridging therapy, 
it is generally regarded to be superior to RECIST in treatment evalu-
ation after ablation or transarterial therapies. Reassessment of treat-
ment response and transplant eligibility criteria at 3-montly intervals 
is recommended. The probability of dropout from the transplant list 
has been shown to be reduced in patients with a complete or par-
tial response after locoregional therapy compared to patients with 
no response (13,14). Other factors associated with a higher dropout 
probability are more advanced tumor stage and poor liver function. 
In a retrospective study, patients with partial or no response to bridge 
therapy experienced a significantly higher recurrence-rate after liver 
transplantation compared to patients with complete response (14). It 
has been suggested that response to locoregional bridging therapies 
may be regarded as a predictor of biological tumor behavior that may 
be helpful in selecting and prioritizing liver transplant candidates (12).
In conclusion, locoregional bridging therapies have been adopted by 
most transplant centers to prevent tumor progression in patients on 
the waiting list. Bridging procedures are most beneficial when wait-
ing times are longer and may reduce the dropout rate. Ablation is the 
bridging therapy of first choice and TACE may be used as an alternative.
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2503.4
Downstaging
N. Goldberg
Radiology, Hadassah University Hospital, Jerusalem, Israel

Learning Objectives
1.  To learn how to use the term downstaging
2. To learn how to use downstaging therapies in liver transplan-

tation
3. To learn how to select the most appropriate downstaging 

technique
This lecture will discuss the various ways in which percutaneous 
image-guided tumor ablation can be used to further liver transplan-
tation as “definitive therapy” in the treatment of end-stage liver dis-
ease in the presence of hepatocellular carcinoma formation as well 
as to address specific issues regarding optimization of these impor-
tant clinical tools. Two primary roles of interventional oncology 
(IO), namely the “downstaging” of overall tumor burden in order to 
enable a patient to meet accepted transplantation criteria and the 
methods of treatment to minimize malignancy progression during 
the window prior to transplantation (i.e., tumor ablation serving as 
a bridge to transplantation) will be highlighted. The benefits of var-
ious ablation strategies (embolic strategies and ablation devices) 
will be compared. Finally, recently characterized important systemic 
considerations, including experimental evidence, for potential accel-
erated tumorigenesis following IO therapies and potential methods 
to deal with this issue will be presented.

Special Session
Quality in IR

2504.1
Influence of data on quality
P. Reimer
Institute for Diagnostic and Interventional Radiology, Klinikum 
Karlsruhe, Karlsruhe, Germany

Learning Objectives
1.  To learn about the use of registries in IR
2. To learn about quality improvement through IR registries
3. To learn how to start an IR registry
Why use a registry: is there a truth beyond randomized trials?
Evidence-based medicine strategies replace traditional, anecdotal, 
and theoretical reasoning by evidence from high-quality random-
ized controlled trials and observational studies in combination with 
clinical expertise and the needs and wishes of patients. Evidence-
based medicine quickly became an energetic intellectual com-
munity committed to making clinical practice more scientific and 
empirically grounded, and thereby achieving safer, more consistent, 
and more cost-effective care. Wide variation in implementing evi-
dence-based practice remains a problem. However, there are several 
problems involved with the attempt of collecting evidence-based 
data such as unmanageable volume of clinical guidelines, marginal 
statistically significant benefits in clinical practice, or poor mapping 
to complex multimorbidity (http://www.bmj.com/content/348/bmj.
g3725; accessed on April 3, 2015).
We do not have prospective randomized-controlled trials (RCT) 
available for many or most of our clinical questions. Professional 
registries provide knowledge on a large scale. Tracking down the 
best available evidence is a key step in searching for evidence, 
which answer clinical or research questions (http://www.cebm.net/; 
accessed on April 3, 2015). Large-scale registries are not the average 
company-driven, single-device, post-marketing registries to pro-
mote the transition of a new device into the market. Such registries 
are scaled on a national level or by means of a professional society 
potentially collecting data of large cohorts.
Quality improvement through IR registries
IR may be more accepted if professional societies would stimulate, 
foster, or organize registries, with the potential advantage of faster 
enrolment. Clinical results of IR may be documented on a national or 
professional society level, providing a database for technical/clinical 
complications, success, or relevant results such as survival or qual-
ity of life. Such a database triggered and provided by a national or a 
professional society may also be used to monitor new devices drift-
ing into the market on the basis of CE labelling in Europe without 
clinical trials being available. The registry of the German IR Society 
(DeGIR) organized within the National Society of Radiology (DRG) 
will be explained as a potential tool.
How to start an IR registry
Since 2005, the DeGIR launched a server-based central data man-
agement and online documentation. Software modifications and 
improvements are implemented during the year and released at the 
beginning of each year. Each participating institution may extract 
their own data compared with the pooled data of all other partic-
ipating institutions. Specific data per case are required for docu-
menting a patient completely such as patient selection criteria, pro-
cedural details, outcome, i.e., technical success, medical success, 
complications, or radiation exposure, and involved interventional-
ists. The name of the involved interventionalist is also forwarded for 
quality programs. The number of participating institutions is steadily 
increasing, and these receive an annual certificate, which may be 
used for strategic purposes within or outside the hospital. The pool 
of data is a valuable source for systematic reviews of the DeGIR, 
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proving the broad coverage of interventions across the spectrum of 
vascular and non-vascular interventions such as quality reports. The 
number of documented cases has increased to >100,000 in 2012.
The most recent development targets the issue of new devices with 
CE marks. Sometimes, they lack clinical data compared with those 
needed for drug approval. On the other hand, the rapid develop-
ment of interventional radiology in the last decade would not have 
been possible without the rapid technical progress made in the field 
of medical devices; no major complications have occurred so far. 
Nonetheless, new devices shall be separately monitored with more 
care to ensure patient safety and even further technical and clinical 
success. In summary, a registry such as the DeGIR QM-software may 
be used as a tool for quality assessment and quality assurance in 
interventional radiology. It is adaptive to modifications of interven-
tional procedures and to the introduction of new techniques and 
devices. Furthermore, it is the basis of documented expertise in the 
certification of qualified departments and radiologists (http://www.
degir.de/site/qualitaetssicherung?PHPSESSID=v8oe7d7164cmlqchjg
mt0io37me3shuq; accessed on April 4, 2015).

2504.2
Influence of checklist use on patient safety
M.J. Lee
Radiology, Beaumont Hospital, Dublin, Ireland

Learning Objectives
1.  To learn about the use of checklists in medicine
2. To learn about the use of checklists in IR
3. To learn how checklists improve patient safety in IR

No abstract available.

2504.3
Influence of standardisation on outcome (CIRSE guidelines)
T.J. Kroencke
Department of Diagnostic Radiology and Neuroradiology, Klinikum 
Augsburg, Augsburg, Germany

Learning Objectives
1.  To learn about the process of establishing guidelines in IR
2. To learn about implementation of guidelines in IR
3. To learn how guidelines can improve patient outcomes in IR

No abstract available.

2504.4
Factors influencing patient satisfaction
T.J. Cleveland
Radiology, Sheffield Vascular Institute; Northern General Hospital, 
Sheffield, United Kingdom

Learning Objectives
1.  To learn about factors influencing patient satisfaction in IR
2. To learn about ways to measure patient satisfaction in IR
3. To learn about ways of improving patient satisfaction in your IR 

practice
Patient satisfaction is often individually based, and at times is diffi-
cult to achieve and quantify. What is considered either satisfactory 
or indeed exemplary by one may be considered to have little impor-
tance by another. It is also true that something that is unnoticed by 
one person is unacceptable to others.
In addition, satisfaction comes at a number of levels. Most doc-
tors and Allied Healthcare Professionals would consider the most 
important issue to be the success and outcomes of an intervention. 
Whilst it is clear that a patient will want the best outcomes possible, 

they will balance this against other factors. For example, when the 
Sheffield Vascular Institute was being established, a patient ques-
tionnaire clearly identified that patients from a surrounding city 
would accept a 2.5% increase in mortality for aneurysm repair, if 
it meant that they did not need to travel outside the city for that 
improved outcome.
Thus, what healthcare deliverers may consider to be paramount (and 
the previous presentations in this symposium will have addressed), 
patients may be prepared to compromise on, so long as other fac-
tors are addressed.
Thus we have to consider, whilst accepting that we will not be able 
to please all the people all of the time:
•  The factors influencing satisfaction in interventional radiology
•  Ways to measure satisfaction in interventional radiology
•  Ways to improve satisfaction in interventional radiology
The patient journey may be a long one, or it may be short in the case 
of emergency care. Interventional radiology is directly involved in 
both extremes. Thus, we need to consider the entire process poten-
tially including the following:
•  Waiting lists or planned admissions
o Choice
o Waiting to be admitted
o Transition between services
•  The hospital/ward
o Waiting to get to the ward
o Single sex accommodation
o Noise at night
o Cleanliness
o Security
o Food
•  Doctors and nurses
o Communication
o Confidence and trust
o Staff availability
•  Care and treatment
o Involvement in decisions
o Privacy
o Pain management
o Operations and procedures
o Before the procedure
o After the procedure
•  Leaving hospital
o Preparing to leave
o Delays to discharge
o Medication
o Information provision
o Transition from hospital
Some (or many) of the stages above may seem to be at some dis-
tance for interventional radiologists. However, if a patient has (either 
as a day case or an in-patient) one of our procedures performed, 
this will be seen as the over-riding factor. Thus, if a patient is happy, 
they will describe their procedure (EVAR, biliary drainage, ureteric 
stent) as being satisfactory, they will not say “my angioplasty was 
great”, they will say “the ward toilet was dirty”. Thus, it is important 
to the perception of interventional radiology procedures that inter-
ventional radiologists take an active, and leading role in as many of 
these areas as possible.
As far as the procedure itself is concerned, it is vital that the expec-
tation of that procedure is managed and set at appropriate levels. 
How often have many of us been in Multiple Disciplinary Meetings, 
where it has been said, “Mr X is not fit/suitable for an open proce-
dure, therefore we must try an endovascular approach”? This may be 
the only active treatment option for Mr X, but unless he understands 
the potential risks, limitations and alternatives, should the risky pro-
cedure fail, he will be disappointed. On the other hand, if there is a 
realistic understanding that there is little alternative, then a good 
outcome will be met with joy, a failure with an understanding and 
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appreciation that an effort was made. Interventional radiology out-
patient clinics provide an excellent route to ensure this properly 
approached, as well as being a vehicle to a good consent process 
(Consent: patients and doctors making decisions together1).
So, how can we approach measuring the degree of satisfaction (or 
otherwise) felt by our patients?
The modern patient is much more aware of the importance of their 
opinions and input into the process. Web-based forums (such as the 
Patient Experience Network – www.institute.nhs.uk) provide easy 
access for patients to express their views and document their expe-
riences. However, it is still true to say that a significant proportion of 
our patients are not regular Internet users, and more personal tradi-
tional approaches to measurements remain prevalent.
The most commonly researched approaches include surveys, inter-
views and patient stories. There is little comparative information 
about the relative merits of each, but it should be remembered that 
there is also much to be learned from complaints as well as compli-
ments. The Health Foundation performed an evidence scan, mea-
suring patient experience2 and concluded that it was not possible to 
suggest a certain approach or a particular tool as the most effective, 
but their evidence base suggested 10 things to consider when plan-
ning how to measure changes in patient and carer experience over 
time:
• How experience is to be defined, to inform what needs to be 

measured.
• Consider why the experience is being measured and how the infor-

mation will be used.
• Assess if it would be useful to combine approaches to include both 

qualitative and quantitative material.
• Consider whether to ask everyone using the service or only a sample.
• Think about whether the best time to collect feedback is immedi-

ately after using the service, when experiences are fresh in people’s 
minds.

• Allocate enough time at the outset to plan and test measurement 
methods.

• Think about how the end-result needs to be presented for various 
audiences as this may shape how the data are collected.

• Make sure there is appropriate infra structure at an organizational 
level to analyse and use the data.

• Make sure that patients, carers, managers and health professionals 
are comfortable with why the feedback is being collected and how 
it will be used.

• Ensure that patient experience measures are seen as one compo-
nent of a broader framework of measurement and that all of the 
approaches work well together, without excessive burden for staff 
or patients.

So how do we set about improving satisfaction?
Clearly, the first step in improving anything is to take note of the 
information available. This can be at a national or more local level. 
Taking the UK as an example, the 2008 report “high quality care for 
all”3 highlighted the importance of the entire patient experience 
within the NHS, ensuring that people are treated with compassion, 
dignity and respect in a clean, safe and well-managed environment. 
Leading on from this the NHS Constitution (2013) describes the pur-
pose, principles and values of the NHS and illustrates what both 
patients and staff can expect from the service. Leading on from this 
are national initiatives aimed at improving patients experience of 
healthcare, which include NHS Choices which provides patients and 
carers with information and choice about their care. Patient advice 
and liaison services (PALS) are also available in most NHS hospi-
tals. Despite these initiatives in the UK, there remains further work 
to deliver the best possible experience for users. In 2012, NICE pub-
lished quality standard 15, Quality Standard for Patient Experience in 
Adult NHS Services4 . This describes markers of “high-quality, cost-
effective care that, when delivered collectively, should contribute 
to improving the effectiveness, safety and experience of care for 
patients using adult NHS services”.

Clearly, there are organizational as well as individual motivations 
to improve patient experience. In addition to these professional 
and altruistic motivations, healthcare systems may include a finan-
cial “carrot” such as the CQUIN payment framework that allows pur-
chasers to reward excellence, by linking a proportion of the provid-
ers’ income to the achievement of local quality improvement goals.
It is worth remembering that we do not just experience healthcare 
as patients, we are tax payers, we have friends and family who use 
it and we read about it. Its political, cultural and social importance 
is reflected in the fact that it is the second most important issue to 
us when we are deciding how to vote in national elections (Nuffield 
Trust).
Interventional radiology and interventional radiologists undertake 
procedures that, in general, provide significant benefits to patients, 
as judged by clinical assessment of outcomes. However, ultimately, 
they will be judged by our patients in the environment of how 
and where these are delivered. It is simply not sufficient to deliver 
a technically sound and ingenious minimally invasive treatment; it 
is essential that we do this in a pathway that delivers a high-qual-
ity patient experience. We ignore that fact, and avoid involvement of 
achieving it at the peril of the perception of the procedures.
References
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Fundamental Course
Women’s health – basic principles of UAE for 
symptomatic fibroids

2601.1
Indication for treatment – patient triage
J.B. Spies
Radiology, Georgetown University, Washington, DC, United States 
of America

Learning Objectives
1.  To learn how an IR should assess patient suitability for UAE
2. To learn which patients are unsuitable
3. To learn how to manage patients under your care
Most patients with symptomatic fibroids are suitable candidates for 
embolization. There are both patient factors and anatomical consid-
erations that might guide the gynecologist in advising patients con-
cerning their options.
The important patient factors are age, prior fibroid and surgical his-
tory, interest in future fertility, interest in uterine preservation, and 
preferences in terms of recovery and tolerance of fibroid recurrence. 
While women of any reproductive age may be good candidates for 
embolization, UFE is most common in women in their 40s. Younger 
women are candidates, but the decision is more complex as there 
must be consideration of the patient’s interest in future child bear-
ing. Based on current evidence, those with a strong interest in hav-
ing a child in the future are likely better served by myomectomy. 
Women can become pregnant after UFE, but the pregnancy and 
delivery rates appear to be lower than with myomectomy. However, 
in those with fibroids too extensive for myomectomy, those who 
have had a prior myomectomy, and those who are poor surgical can-
didates, UFE may be the best alternative to surgery. The question of 
UFE and future fertility is discussed in greater detail in a later section.
Another important consideration is whether the patient wishes to 
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retain her uterus. Despite having completed child bearing, many 
women do not want to lose their uterus. In this case, uterine embo-
lization and myomectomy are both considerations with similar out-
comes, although embolization allows a much easier and faster 
recovery. Any of the uterine-sparing therapies has the potential to 
allow growth of new fibroids until the patient reaches menopause. 
Recurrence rates for both myomectomy and embolization are 
20–25% by 5 years after treatment. Hysterectomy is the only defini-
tive therapy for uterine fibroids. For those who do not wish to have 
the potential of recurrence and who do not mind losing their uterus, 
hysterectomy may be the best choice. For those who wish to retain 
their uterus and avoid surgery, UFE is often the most effective choice.
There are some anatomical factors to consider with any fibroid ther-
apy. The uterine size, number of fibroids, size of the largest fibroids, 
and the location of key fibroids are all important to consider when 
recommending therapies. For small intracavitary fibroids, hystero-
scopic resection is preferred, provided they are resectable. For very 
large pedunculated serosal fibroids, particularly if they are attached 
by a narrow base, surgical resection may be preferred.

2601.2
Pre-procedural imaging, patient preparation and medication
H. Vernhet-Kovacsik
Vascular Radiology, CHU Montpellier Hopital A. de Villeneuve, 
Montpellier, France

Learning Objectives
1.  To learn what imaging information is essential before UAE
2. To learn how to prepare a patient for UAE
3. To learn about the medication required before and during UAE
The aim of the presentation is to delineate a suitable patient care 
process before UFE.
Before planning pre-therapeutic consultation, imaging should be 
performed. MRI is the preferred pre-therapeutic imaging tech-
nique. The first goal of MRI is to verify that there is no morpholog-
ical contraindication to perform embolisation, especially by ruling 
out pedunculated subserosal fibroma. Secondly, MRI serves as base-
line and post-UFE imaging data (evaluation of the volume of the 
uterus and volume, location and enhancement of fibroids). MRI also 
checks for associated diseases such as adenomyosis and endometri-
osis and helps to identify the risk of major and minor complications 
regarding fibroid location. Due to the fact that UFE is a procedure 
with moderate risk of bleeding (category 2), biological tests should 
include serum blood urea nitrogen, serum creatinine INR and APTTs 
as well as menorrhagia hematocrit and platelet count for this popu-
lation. Complete clinical history should be provided.
During consultation, the interventional radiologist should confer 
information to the patient regarding risks and benefits. The proce-
dure should be scheduled after menses and before ovulation dur-
ing complete hospitalisation. The procedural technique of UAE and 
ancillary care is described as follows: placement of a Foley cathe-
ter, injection of antibiotics given as prophylaxis and set-up of a con-
scious sedation. Post-embolisation pain management can involve an 
anaesthesiologist and should be planned. Patients are informed of 
the following complications that can arise: uterine necrosis, expul-
sion of fibroid tissue, infection or sepsis, post-embolisation syn-
drome, chronic vaginal discharge, amenorrhea and UAE failure. 
Some specific situations are discussed as follows: UFE and contra-
ception, UFE and intrauterine devices, UFE and specific patient care 
such as allergy to contrast agent and pre-menopausal evaluation. 
The post-embolisation process including counseling for rest, drug 
against pain and information concerning symptoms requiring re-
admission (infection, pain and fibroid sloughing) is given. Clinical 
and imaging follow-up is planned.

2601.3
Tips and tricks for difficult UAE procedures
P.N.M. Lohle
Radiology, Elisabeth TweeSteden Ziekenhuis, Tilburg, Netherlands

Learning Objectives
1.  To recognise an alternative arterial supply of fibroids
2. To learn how to avoid technical failure
3. To learn how to manage procedural complications
In the past, cases were considered too difficult/dangerous for uter-
ine artery embolization (UAE), with contraindications based more 
on theory and not on fact. Today, fibroid size is no longer a contra-
indication for uterine fibroid embolization (UFE), and the so-called 
“rapid growing fibroids” and pedunculated fibroids can be treated 
successfully [1,2,3]. The difficulty in treating submucous/intracav-
itary, pedunculated fibroids is caused by the possibility of fibroid 
expulsion resulting in pain, vaginal discharge, and endometritis. 
Studies have reported good clinical outcome without complications 
after UFE of pedunculated subserosal fibroids. Women with fibroids 
and adenomyosis, immunocompromised/HIV+ patients, and intra-
uterine device (IUD) in place can be treated successfully [4]. Do not 
exclude cervical fibroid cases automatically. Super-selective UFE 
with microwires (MWs), curved microcatheters (MCs) of 45°-90°-180°, 
and microspheres may provide good results.
Proximal/complete UAE is not necessary. Embolization should be 
continued until the occlusion of uterine artery branches to the 
fibroid. It is useful to wait for a few minutes at the apparent conclu-
sion of the procedure to ensure a stable endpoint. Besides the right 
unilateral femoral access, the bilateral femoral access allows parallel 
UAE, and the left brachial access is more comfortable for the patient.
When catheterization becomes difficult, consider second femoral 
access, oblique projections, special catheters, and MCs/MWs. MWs/
MCs are used to pass spastic/dissected/perforated arteries to regain 
arterial free flow.
Special attention is necessary when offering UFE to women with 
symptomatic fibroids who wish to conceive. Consider bilateral femo-
ral access with parallel instead of sequential embolization to decrease 
procedure time and radiation exposure. Measures to decrease radia-
tion are optimization of source-object-image distance, pulsed flu-
oroscopy, collimation, road mapping, avoidance of magnification/
oblique projections, last-image-hold, and no surveys. A standard UAE 
procedure has a target DAP below 50,000 mGy·cm2 [5].
Uterine-ovarian shunts increase the risk of ovarian ischemia/infarc-
tion. Under such circumstances, place the catheter tip more distally 
in the uterine artery beyond the shunt and consider placing the coil 
in the shunt or upsizing the embolic to protect the ovary.
In case of recurrent symptoms due to insufficient fibroid infarction, 
a second embolization procedure should be considered; repeat UAE 
and/or ovarian artery embolization (OAE). When performing OAE, 
choose a coaxial approach and advance the MC tip at 1/3 of the dis-
tance from the origin to the level of the ovary [6]. When there is no 
uterine/ovarian supply, look for a round ligament or for the inferior 
mesenteric artery. Knowledge and improvement of catheterization/
embolization techniques have contributed to a wider applicability of 
UAE for fibroids [7,8,9,10].
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Procedural complications and pain management
J.-P. Pelage
Department of Radiology, University Hospital and Medical Center, 
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Learning Objectives
1.  To learn which complications can occur after UAE
2. To learn how to manage these complications
3. To learn how to manage pain following UAE
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Special Session
Evidence Forum: Drug-eluting devices

2602.1
Drug-eluting devices in supra-aortic lesions
R. Gandini
Diagnostic and Molecular Imaging, Radiation Therapy and 
Interventional Radiology, University Hospital Policlinico Tor Vergata, 
Rome, Italy

Learning Objectives
1.  To learn about the indications for use
2. To learn what evidence supports their use
3. To learn whether there is evidence for cost effectiveness
Endovascular treatment of stenotic lesions of supra-aortic ves-
sels is a widely accepted treatment both for anterior and posterior 
circulation.
With regard to carotid arteries, CAS has been demonstrated to be a 
valid alternative to carotid endoarterectomy.
Unfortunately, in-stent restenosis (ISR) still represents a potential 
complication occurring in self-expandable stents, ranging from 4% 
for atherosclerotic lesions to 14% post-TEA stenting.
To manage this problem, many approaches have been considered: 
medical treatment, restenting, and repeating balloon angioplasty 
(often with cutting balloon).

Unfortunately, none have proven to be resolutive because they did 
not inhibit the neointimal hyperplasia related with the stress gener-
ated by PTA and stent.
In the last decade, on the basis of positive results in terms of clinical 
outcomes in coronary and peripheral artery lesions using DCBs, sev-
eral authors have proposed this treatment in an attempt to verify its 
efficacy on carotid arteries.
In 2009, Montorsi et al. and Liistro et al. evaluated the efficacy of 
DCBs in de novo carotid ISR in seven and three patients, respec-
tively, who were previously treated with CAS using an over-the-wire, 
6x120-mm paclitaxel-eluting balloon (Amphirion In.Pact).
Differently, for the very first time in 2007, our group used the only 
monorail DCB in the market (DIOR) produced for treating coronary 
artery lesions in a selected group of nine patients with recurrent refrac-
tory carotid ISR and multiple endovascular treatments (interven-
tions, 3.4±0.9). Despite the limited maximum diameter of 4.2 mm and 
restricted indications for the procedure to maintain a 1:1 DEB size to ves-
sel diameter ratio (ICA diameter of <4 mm and type II ISR), this balloon 
was effective in preventing ISR recurrence in six patients and in postpon-
ing retreatment for the remaining ones from 4 to 18, 25, and 32 months.
At that time, there were no self-expandable DES specifically 
designed for carotid arteries; as described by Chakhtoura et al., the 
first and second generation of DES were related to compression, 
bending, torsion, and fracture. Furthermore, the risk of restenosis 
was also increased by the deployment of a second stent because 
of the narrow carotid lumen. For all these reasons, this approach 
should be discouraged.
With regard to the posterior circulation, the panorama is still uncer-
tain due to lesser attention, but PTA and stenting of the vertebral 
artery represent a valid alternative to surgery, with less periproce-
dural neurologic adverse events and mortality.
Moreover, Langwieser et al. in a recent meta-analysis have docu-
mented that the use of DES for extracranial vertebral artery stent-
ing compared with bare metal stents significantly reduced the over-
all rate of restenosis from 23.7% to 8.2% and the recurrence of symp-
toms from 11.6% to 4.7%.
Thus, results of clinical trials with drug-eluting devices are changing 
the state of the art.
In conclusion, for carotid arteries, DEBs are showing promising 
results despite the necessity for larger randomized studies, whereas 
on the vertebrobasilar trunk, the use of balloon-expandable DES is 
recommended.
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2602.2
Drug-eluting devices in haemodialysis access
R.H. Portugaller, P.I. Kalmar, H.A. Deutschmann;
Vascular and Interventional Radiology, Medical University Graz, 
Univ. Clinic of Radiology, Graz, Austria

Learning Objectives
1.  To learn about the indications for use
2. To learn what evidence supports their use
3. To learn whether there is evidence for cost effectiveness
Percutaneous transluminal balloon angioplasty (PTA) is the pre-
ferred treatment modality for hemodialysis access stenoses. 
However, after initial PTA, the 6-month cumulative patency rate of 
dialysis fistulas and grafts tends to be as low as 23% to 38% (1,2). 
The implantation of bare-metal stents represents a valuable bail-
outs strategy for vascular recoil after primary balloon angioplasty of 
central venous stenoses. With respect to restenosis, however, bare-
metal stents did not exhibit any advantages in dialysis access ves-
sels. In this context, the drug-eluting technology could offer a valu-
able alternative.
Balloon angioplasty induces excessive mechanical stress with con-
secutive disruption of the vessel intima and media as well as ten-
sion of the adventitia. This triggers the migration and proliferation 
of fibroblasts, myofibroblasts, smooth muscle cells, and consecu-
tive neointimal hyperplasia (3). These biological reactions to angio-
plasty are regarded to be equally present in arteriosclerotic arter-
ies and shunt veins, respectively. However, in hemodialysis fistulas 
and grafts, the non-physiological direct conduction of high pres-
sure fluid into a low-pressure system triggers certain hemodynamic 
changes. The abrupt geometric change of the vessels at their anas-
tomoses leads to flow turbulence with consecutive spatial and tem-
poral gradients in tangential wall stress and shear stress (4,5,6). As 
a consequence, neointimal formation is permanently stimulated (7). 
Compliance mismatch between an artery and a vein or, even more 
pronounced, between a polytetrafluoroethylene (PTFE) graft and 
a vein may stimulate neointimal growth as well (8). Periodical nee-
dle punctures are another reason of traumatic intimal formation in 
dialysis access vessels (9). In PTFE grafts, foreign body reaction con-
tributes to intimal growth. Finally, patients with chronic renal failure 
exhibit an inflammatory condition with oxidative stress that causes 
endothelial dysfunction, a serious promoter of intimal hyperplasia 
(10, 11).
Drug-eluting balloons (DEBs) are usually coated with paclitaxel, an 
antineoplastic substance which deranges cell replication by stabiliz-
ing polymerized microtubules and enhancing microtubule assem-
bly. In vitro, paclitaxel has been shown to inhibit smooth muscle cell 
proliferation and migration, and, thus, has the potential to prevent 
neointimal hyperplasia.
To date, several clinical studies on the use of DEBs in hemodialy-
sis access vessels have been published. Two of these report con-
secutive results of a prospective randomized trial in 40 patients 
with arteriovenous fistulas (AVFs) or PTFE-grafts. Venous outflow 
lesions were assigned to either paclitaxel-coated or standard bal-
loon PTA. Treatment success was significantly higher after drug-elut-
ing balloon angioplasty than after standard balloon angioplasty 
with primary target lesion patency of 70% versus 25% at six months 
(p<0.001) and 35% versus 5% at one year follow-up, respectively 
(p<0.001) (12,13). The authors also judged the use of DEB to be cost-
effective. In another randomized trial on ten patients with juxta-
anastomotic tandem stenoses of radiocephalic arteriovenous fistu-
las, each of two lesions per patient was randomized to either DEB or 
plain balloon dilatation. At six months, DEB-PTA and plain balloon 
PTA revealed lesion patencies of 70% and 0%, respectively (p< .01). 
At one year, patency rates were 20% and 0%, which, however, was 
not significantly different (p>0.05) (14). A pilot study focused on the 
long-term results of juxta-anastomotic radiocephalic shunt stenoses 

of 26 consecutive patients who had been treated by DEB-PTA. Target 
lesion primary patency rates were rather high with 96.1%, 90.9%, 
and 57.8% at 6, 12, and 24 months, respectively (15). However, a 
randomized trial on 30 patients that was presented at the SIR 2013 
annual scientific meeting reported no significant advantage of DEB-
PTA over plain balloon PTA with primary target lesion patencies of 
50% and 68% at 6 months, respectively (p=0.153) (16).
With regard to neointimal hyperplasia, drug-eluting stents (DES) 
might, theoretically, be superior to bare metal stents for steno-
ses with elastic recoil in dialysis access vessels. In a porcine model, 
artificially created ePTFE AV grafts were investigated for their reac-
tion after implantation of sirolimus-eluting nitinol stents as well as 
uncoated nitinol stents at the graft/ vein anastomosis and in the 
venous outflow tract. At the sections with the sirolimus-eluting 
stents, intimal hyperplasia was 77% less compared to the unstented 
control sections (p=0.01), whereas intimal hyperplasia increased 
markedly at the uncoated stent sections (p=0.05) (17). However, no 
clinical study on the efficacy of DES in hemodialysis access vessel 
stenoses has been published yet.
Even though most of the clinical studies showed superiority of DEB-
PTA over plain balloon PTA, one has to take into account that all tri-
als comprised only limited numbers of patients. Hence, no general 
recommendation on the use of DEB-PTA in hemodialysis access ves-
sels can be seriously stated unless prospective randomized trials 
with large study populations have been published (18). The perfor-
mance of DES in dialysis vessel stenoses is still to be evaluated by 
clinical studies.
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2602.3
Drug-eluting devices in SFA lesions
P. Krishnan
Endovascular Services, Mount Sinai Hospital, New York, NY, United 
States of America

Learning Objectives
1.  To learn about the indications for use
2. To learn what evidence supports their use
3. To learn whether there is evidence for cost effectiveness
Femoropopliteal segment is the most commonly involved compart-
ment in peripheral arterial disease. Until the advent of drug-eluting 
devices, endovascular interventions of SFA disease had a high target 
vessel revascularization and target lesion revascularization, rang-
ing from 30% to 60%. Restenosis is predominantly the result of neo-
intimal hyperplasia, intimal dissection, and elastic recoil of the arte-
rial wall. Metallic stents were able to overcome the pitfall of elastic 
recoil, but bare metal stents continue to have increased restenosis, 
with primary patency rates ranging from 50% to 65%.
After learning from the above pitfalls, it became evident to design 
an endovascular intervention that would overcome factors, lead-
ing to restenosis. Thus came the drug-eluting stents (DES) for SFA. 
Zilver PTX is a nitinol stent, which is coated with paclitaxel. The stent 
platform would prevent the recoil of the arterial wall, and the drug 
would inhibit neointimal hyperplasia. The two key studies to be dis-
cussed, regarding the Zilver PTX stent are the randomized and sin-
gle-arm studies. The randomized study compared the Zilver PTX 
stent with standard balloon angioplasty (bare metal stenting for 
suboptimal PTA). The 5-year follow-up continued to show that the 
Zilver PTX stent had superior patency than that of the PTA arm. The 
single-arm study was a prospectively defined protocol with broader 
inclusion criteria, including complex lesions (longer and restenotic 
lesions). This single-arm study demonstrated similar encouraging 
results to those of the randomized study. This led to the approval 
of Zilver PTX stenting in SFA lesions. However, the Zilver PTX study 
was criticized for including short lesions, thereby not representing 
the real-world pathology. No doubt the stent platform overcomes 
the arterial wall recoil; however, it becomes an Achilles heel by being 
the source for physical, chemical, and immunological irritation. The 

common femoral and popliteal arteries are considered as no-stent 
zones as they are prone to fractures. Finally, stenting precludes sur-
gical bypass sites.
In view of the above drawbacks with stenting, the concept of drug-
eluting balloons was very enticing. Drug-coated balloons (DCBs) are 
an attractive alternative to DES because they can deliver the antip-
roliferative agent during the critical phase of neointimal hyperpla-
sia without leaving a permanent implant (stent) behind. There have 
been multiple trials over the last few years studying the efficacy 
and safety of DCBs in SFA lesions. The THUNDER, FemPac, LEVANT-I, 
and PACIFIER trials showed improved TLR and TVR rates with fewer 
adverse events. Some recent trials, In.Pact I and II, showed better pri-
mary patency, better clinically driven TLR and TVR rates, and fewer 
adverse events when compared with standard balloon angioplasty. 
This led to the FDA approval of DCB use in femoropopliteal lesions 
in October 2014. However, DCBs fail to overcome the elastic recoil of 
the arterial wall, and they are unable to prevent negative remodel-
ing in heavily calcified lesions. Calcified lesions preclude the homo-
geneous delivery of the antiproliferative drug. Finally, there remains 
the concern for drug loss, which raises the plausibility of local and 
systemic toxic effects of the antiproliferative drug.
Biodegradable stents have the unique feature of achieving the best 
of DES and DCBs. It provides a temporary stent platform to over-
come the elastic arterial wall recoil seen during the acute phase of 
angioplasty, and it also has the capability of eluting the antiprolif-
erative agent during the critical phase of neointimal hyperplasia. 
Thus, the idea of biodegradable stents appears to be very enticing 
and promising. The REMEDY trial involving biodegradable stents has 
shown encouraging results.
Thus, drug-eluting technologies initiate a new promising era in the 
endovascular interventions of SFA lesions. It would be interesting to 
see if this technology stands the test of time.

2602.4
Drug-eluting devices in BTK lesions
N. Chalmers
Radiology, Manchester Royal Infirmary, Manchester, United Kingdom

Learning Objectives
1.  To learn about the indications for use
2. To learn what evidence supports their use
3. To learn whether there is evidence for cost effectiveness
The purpose of drug-eluting devices is to slow the rate of restenosis 
or neo-intimal hyperplasia. There are, therefore, four essential ques-
tions to address:
- Is there evidence for improved patency?
- Is there evidence of improved clinical outcomes?
- Is there evidence of risk associated with the drug-eluting tech- 
  nology?
- Are drug-eluting devices cost-effective?
The questions of efficacy need to be addressed through randomized 
controlled trials. Here we will review the trials that have compared 
drug-eluting balloons (DEBs) with plain balloons, and then those 
comparing drug-eluting stents (DESs) with bare metal stents (BMS).
Drug-eluting balloons versus plain balloons
Although there is a consistent body of evidence regarding the effi-
cacy of DEBs in the femoro-popliteal segment, there is a relative 
paucity of data concerning the infra-popliteal arteries.
In the DEBATE-BTK Trial, the Medtronic paclitaxel-coated balloon was 
compared with the standard equivalent in a single-centre open-label 
trial (Liistro); 132 patients were enrolled. Binary restenosis was observed 
on angiogram at 1 year in 27% of the DEB cohort versus 74% of the stan-
dard balloon cohort (P<0.001). There were significantly fewer clinically 
driven re-interventions in the DEB cohort. Complete ulcer healing was 
achieved in significantly more patients in the DEB cohort. There was 
only a single amputation (in the standard balloon cohort).
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However, the evidence of superior patency associated with DEB has 
not been consistently demonstrated, and the possibility that there 
may be additional risk associated with DEBs has recently come to 
light as a result of data from the In.PACT DEEP trial.
The In.PACT DEEP trial, also using the Medtronic paclitaxel-coated 
balloon, showed no advantage in the DEB arm in a multi-centre trial 
(Zeller). In the trial, 358 patients were randomized. There was no dif-
ference in late lumen loss, but there was a trend towards a higher 
amputation rate in the DEB arm. Amputation-free survival at 12 
months was 81.1% in the DEB cohort versus 89.2% in the standard 
PTA arm. More major amputations within 12 months were observed 
in the DEB arm versus the PTA arm (8.8% versus 3.6%; p = 0.080). This 
was unexpected and may be related to chance difference in disease 
severity between the cohorts.
Drug-eluting stents versus bare metal stents
The randomized comparisons of DES versus BMS in BTK arteries have 
shown consistent results in favour of the drug-eluting device. The 
first of these (Falkowski) was a small trial of 25 patients in each arm. 
It showed a massive treatment effect with 6-month restenosis rates 
of 16% versus 76% and TLR rates of 12% and 56% in the DES and BMS 
groups, respectively.
Subsequently, two larger trials have also shown results in favour of 
DES. The DESTINY Trial (Bosiers) involved 140 patients and showed 
12-month restenosis rates of 15% and 46% and TLR rates of 9% and 
34% in the DES and BMS groups, respectively. However, this did not 
translate into improved symptom scores or reduced amputation rate.
The long-term results of the YUKON Trial have recently been pub-
lished (Rastan). This was a randomized double-blind trial involving 
161 patients followed up for a mean of about 1000 days. This has dem-
onstrated a significantly reduction in amputation rate of 2.6% ver-
sus 12.2% (p=0.03) in favour of DES. This is a very important outcome, 
possibly unique to date in endovascular research. There was also a sig-
nificantly improved symptom score in the DES cohort, and a trend 
towards reduced TVR. If these outcomes are confirmed in future stud-
ies, then DESs represent a major advance in clinical practice.
The DES trials in the below-knee arteries have used balloon-expand-
able stents designed for use in the coronary arteries. These short 
stents are clearly not ideal for the long segments of stenosis and 
occlusion that are frequently found in below-knee vessels, partic-
ularly in patients with diabetes mellitus and chronic renal failure. 
The practical value of these trials is therefore limited because they 
exclude patients with long segments of disease. They all involve 
lesions of less than 5cm in length. The apparent clinical benefit of 
DES technology in this vascular bed should stimulate the develop-
ment and evaluation of technologies more suited to this area.
Conclusions
The demonstration of increased risk of amputation in the DEB arm 
of the In.Pact deep trial is clearly of concern. It may be a chance find-
ing, but it should not be dismissed. Until there is further evidence to 
confirm effectiveness, and, more importantly, safety of below-knee 
DEBs, their use outside of the research context cannot be advocated.
The evidence in favour of DES is consistent, in terms of reduced 
restenosis, and there is now evidence of improved clinical outcomes. 
The question of cost-effectiveness remains to be answered. Given 
the healthcare and societal costs associated with amputation, it 
seems probable that a reduction in amputation rate of the magni-
tude demonstrated in the YUKON Trial, if this is borne out by further 
experience, would translate into cost-effectiveness.
References
1.  Drug-eluting balloon in peripheral intervention for below the 

knee angioplasty evaluation (DEBATE-BTK): a randomized trial 
in diabetic patients with critical limb ischemia. Liistro F1, Porto I, 
Angioli P, Grotti S, Ricci L, Ducci K, Falsini G, Ventoruzzo G, Turini 
F, Bellandi G, Bolognese L. Circulation. 2013 Aug;128(6):615-21. 
 
 

2. IN.PACT DEEP Trial Investigators. Drug-eluting balloon versus 
standard balloon angioplasty for infrapopliteal arterial revas-
cularization in critical limb ischemia: 12-month results from 
the IN.PACT DEEP randomized trial. Zeller T, Baumgartner 
I, Scheinert D, Brodmann M, Bosiers M, Micari A, Peeters P, 
Vermassen F, Landini M, Snead DB, Kent KC, Rocha-Singh KJ;J Am 
Coll Cardiol. 2014 Oct;64(15):1568-76.

3. The evaluation of primary stenting of sirolimus-eluting versus 
bare-metal stents in the treatment of atherosclerotic lesions 
of crural arteries. Falkowski A, Poncyljusz W, Wilk G, Szczerbo-
Trojanowska M. Eur Radiol. 2009 Apr;19(4):966-74.

4. Randomized comparison of everolimus-eluting versus bare-
metal stents in patients with critical limb ischemia and infrapop-
liteal arterial occlusive disease. Bosiers M, Scheinert D, Peeters 
P, Torsello G, Zeller T, Deloose K, Schmidt A, Tessarek J, Vinck E, 
Schwartz LB. J Vasc Surg. 2012 Feb;55(2):390-9.

5. Sirolimus-eluting stents for treatment of infrapopliteal arteries 
reduce clinical event rate compared to bare-metal stents: 
long-term results from a randomized trial. Rastan A, Brechtel K, 
Krankenberg H, Zahorsky R, Tepe G, Noory E, Schwarzwälder U, 
Macharzina R, Schwarz T, Bürgelin K, Sixt S, Tübler T, Neumann 
FJ, Zeller T. J Am Coll Cardiol. 2012 Aug;60(7):587-91.

Special Session
Trials and current evidence in interventional 
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TACE
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Learning Objectives
1.  To learn about the evidence for the clinical application of TACE
2. To review the outcomes of TACE trials
3. To learn about the practical impact of evidence studies and trials 

on daily clinical practice
Drug-loaded carriers (beads or microspheres) have been tested 
over the last 10 years to deliver drugs in a precise, controlled and 
sustained manner in order to achieve high intra-tumor drug con-
centration for a sufficient period, without damaging the surround-
ing hepatic parenchyma. Clinical studies have shown encouraging 
results on local response, and level 1 evidence of decreased toxicity 
compared to conventional chemoembolization has been obtained 
(1). The local action is achieved in a two-fold manner: the beads or 
microspheres prevent washout of the drug from the site of tumor, 
and they induce ischemic necrosis. These mechanisms achieve ves-
sel blockade and delivery of the chemotherapeutic locally (in a 
precise and predictable manner) for several days after emboliza-
tion while at the same time the leak of the chemotherapeutic in 
the systemic circulation is low (2-5). In contrast to the conventional 
Lipiodol-based chemoembolization the drug-eluting bead che-
moembolization is standardized, predictable and reproducible. 
Today, there are three platforms of drug-eluting beads including DC 
Bead™ (Biocompatibles UK Ltd, a BTG group company), Hepasphere/
Quadrasphere (Biosphere, Merit Medical Inc.) and Tandem (Celonova 
Biosciences Inc.). Drug eluting beads or microspheres can be loaded 
with a single chemotherapeutic agent, such as anthracycline deriva-
tives or irinotecan, and infused intraarterially for selective tumor tar-
geting (6).
Microsphere bead description: The DC Bead microspheres consist 
of polyvinyl alcohol–hydrogel modified by sulfonate groups (2-3). 
The beads are biocompatible and are capable of being loaded with 
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anthracycline derivatives such as doxorubicin diluted in water for 
injection, by an ion-exchange mechanism (2,3,6). DC Bead is avail-
able in different categories of spherical maximal diameter, ranging 
in size from 70 to 900 μm. The reconstituted beads after loading do 
not change their diameter significantly. HepaSphere/QuadraSphere 
are non biodegradable, superabsorbent polymer and loadable 
microspheres that are available at several diameters that measure 
86-269 μm (30-60 μm dry), 277-478 μm (50-100 μm dry) and 400-600 
μm (10-150 μm dry) (they absorb fluid and expand after loading with 
saline solutions of doxorubicin or epirubicin or idarubicin or irinote-
can by a maximum factor of 4x). They differ from other drug load-
able carriers in that they are softer and deformable and conform to 
the lumen of the embolized vessels. Tandem is available in smaller 
diameters that are tightly calibrated at 40 μm, 75 μm, and 100μm. 
They do not expand significantly after loading, slow good loading 
and release of doxorubicin and irinotecan.
Pharmakokinetics: Studies performed in animals with DC Bead or 
HepaSphere/ QuadraSphere, have shown drug elution at a radius 
of at least 1.2 mm around the embolized vessel. The tissue concen-
tration of drug ranges from 5 μM at 8 h to 0.65 μM at 1 month (7) 
while the serum concentration of the chemotherapeutic is negligi-
ble and significantly lower than that of conventional chemoembo-
lization (6,7). D’inca et al, studying pharmacokinetics in pigs with 
HepaSphere, showed that after embolization the concentration of 
doxorubicin in tissue was high while plasma levels were very low 
(8). The high tissue levels of the chemotherapeutic last for at least 
a month post embolization. Clinical studies have shown proof 
of favorable kinetics; Varela et al found that doxorubicin Cmax 
and AUC were significantly lower in DC Bead chemoemboliza-
tion patients compared to conventional chemoembolization (4). A 
phase II study from China also showed a low peak plasma doxorubi-
cin concentration and no systemic toxicity after DC Bead chemoem-
bolization with doxorubicin (5). In a recent study with HepaSphere 
30-60 μm showed serum peak doxorubicin concentration (Cmax) in 
plasma at 5 minutes after completion of the injection that was sig-
nificantly lower compared to the measurements of patients treated 
with conventional chemoembolization using the same total amount 
of doxorubicin (9). Objective response rates by imaging (EASL cri-
teria: European Association for the Study of the Liver; based on 
lack of contrast enhancement) range from 60 to 90% (1,19), with 
some patients showing complete response by necrosis criteria. The 
Barcelona Center for Liver Cancer (BCLC) reported midterm results 
of 27 Child-Pugh A cirrhotics treated with chemoembolization 
with doxorubicin-loaded DC Bead at doses adjusted for bilirubin 
and body surface with response rate 75% (4). Poon et al found that 
with loaded DC Bead 63.3% of patients had a partial response and 
6.7% had a complete response (5). Geschwind et al reported overall 
tumor response of 100% (25% partial response and 75% stable dis-
ease) (19). Malagari et al at 9 months post embolization with loaded 
DC Bead report a complete response in 12.2%, objective response 
in 80.7%, progressive disease in 6.8%, and 12.2% showed stable dis-
ease (20). Kettembach et al achieved complete response in 27%, par-
tial response in 13%, stable disease in 3%, and progressive disease 
in 40%, respectively (21). In a study with Hepasphere 30-60μm the 
objective response was 68.9% (9).
Mid term survival results document the efficacy of drug-eluting 
chemoembolization;Varela et al report 1- and 2-year survival of 92.5 
and 88.9%, respectively (4). Kettembach et al (21) report an overall sur-
vival rate at 6 months of 93%. Up to 2013 two studies report on long 
term survival; Malagari et al (17) embolizing HCC of a mean diameter 
of 7.6±2.1cm, with a number of scheduled chemoembolizations every 
6-8 weeks and then on demand found an overall survival of 93.6%, 
83.8%, 62.0%, 41.0%, and 22.5 % at 1, 2, 3, 4, and 5 years respectively. 
Mean overall survival was 43.8 months (range 1.2–64.8). Similar 5-year 
survival rates have been reported by Burrel et al. (22) in a single-arm 
clinical series. However any impact on patient survival relative to con-
ventional Lipiodol chemoembolization awaits definitive clinical trials.

The PRECISION V study is the largest prospective blinded random-
ized trial comparing DC Bead chemoembolization with conven-
tional TACE (1).The primary endpoint was tumor response (EASL) at 
6 months with independent blinded MRI evaluation. The drug-elut-
ing bead group showed higher rates of complete response, objec-
tive response, and disease control compared with the conven-
tional chemoembolization group (27% vs. 22%, 52% vs. 44%, and 
63% vs. 52%, respectively). However, the difference was not statis-
tically significant. Subgroup analysis though showed statistical sig-
nificance favouring DC Bead in patients with more advanced disease 
(Child-Pugh B, ECOG 1, bilobar involvement, and recurrent disease). 
Dhanasekaran et al in their comparison study of DC Bead chemo-
embolization vs conventional chemoembolization showed a clear 
advantage of the former (23). Song et al comparing DC Bead with 
conventional chemoembolization found longer time to progression 
for the DC Bead group compared to conventional chemoemboliza-
tion (11.7 and 7.6 months, respectively, p=0.018)(24). Sacco et al ran-
domly assigning HCC patients did not find statistically significant dif-
ferences between DC Bead and conventional chemoembolization 
by means of time to recurrence and local recurrence, radiologic pro-
gression, and survival (25). The estimated 24-month cumulative sur-
vival rates were 83.6% and 86.8% after conventional chemoemboli-
zation and drug-eluting chemoembolization, respectively.
Only a few clinical studies comparing drug-eluting chemoemboli-
zation with bland embolization are available until 2013; Nicolini et 
al (26) compared the two techniques in explanted livers after trans-
plantation for HCC with favorable results with DC Bead over bland 
embolization with regard to histologic necrosis. Ιn a prospective 
randomized trial comparing bland embolization with chemoembo-
lization with DC Bead it was found that at 6 months local response 
was superior with DC Bead compared to bland embolization of sim-
ilar diameters (27). Recurrences at 9 and 12 months were higher for 
bland embolization (78.3% vs. 45.7%) at 12 months while Time to 
progression (TTP) was longer for the DC Bead chemoembolization 
group at a statistically significant level. However, this study had only 
one year follow up and survival benefit cannot be assessed. Today 
that smaller drug eluting beads are available additional studies are 
required for microsphere calibers below 100 μm.
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Learning Objectives
1.  To learn about the evidence for the clinical application of TARE
2. To review the outcomes of TARE trials
3. To learn about the practical impact of evidence studies and trials 

on daily clinical practice

No abstract available.
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Microwave and cryoablation
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Learning Objectives
1.  To learn about the evidence for the clinical application of 

microwave ablation and cryoablation
2. To review the outcomes of trials on microwave ablation and 

cryoablation
3. To learn about the practical impact of evidence studies and trials 

on daily clinical practice

No abstract available.
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HIFU and IRE
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Learning Objectives
1.  To learn about the evidence for the clinical application of HIFU 

and IRE
2. To review the outcomes of trials on HIFU and IRE
3. To learn about the practical impact of evidence studies and trials 

on daily clinical practice

No abstract available.

Special Session
State-of-the-art spinal tumour interventions

2604.1
Procedural approach and bone biopsy
D.K. Filippiadis, A. Mazioti, A.D. Kelekis;
2nd Radiology Department, University General Hospital “Attikon”, 
Athens, Greece

Learning Objectives
1.  To learn how to evaluate pre-procedural imaging for spinal 

tumours
2. To learn how to choose the appropriate image guidance
3. To learn about performing bone biopsy and what to expect 

from it
Robertson and Ball performed the first attempts of percutane-
ous biopsy of the spine in the mid-1930s using a postero-lateral 
approach. Fluoroscopy-guided spinal biopsy has been extensively 
used since 1949, while CT-guided spinal biopsy has become popular 
since 1981. Nowadays, these techniques have been refined as imag-
ing guidance has evolved and biopsy systems have become more 
sophisticated. As a result, the percutaneous biopsy of the spine at 
present is widely performed for the sampling of vertebrae, interver-
tebral discs, and paraspinal soft tissues.
Indications for biopsy in the spine include sampling of a neoplasm 
for characterization and spondylodiscitis for diagnosis and culture 
as well as metabolic bone disease or connective tissue diseases. In 
addition, biopsy in the spine can be used for staging patients with 
known or suspected malignancy with a suspicion of local spread or 
distant metastasis. Contraindications include coagulation disorders 
that cannot be corrected adequately, patient’s inability to cooper-
ate, patient’s refusal for providing informed consent, lack of safe tra-
jectory to the lesion of interest, and hemodynamic instability. There 
is a theoretical risk of causing or aggravating myelopathy when per-
forming biopsy at the level of significant spinal cord compromise. 
This is especially associated with the biopsy of epidural tumor in the 
canal; sampling may result in swelling or bleeding, which might fur-
ther compromise the cord. Complications of percutaneous biopsy 
in the spine include infection, hemorrhage, nerve root damage, and 
pneumothorax. In general, complications are more frequent in the 
thoracic and cervical spine than in the lumbar spine. In practice, 
complication rate is less than 1%, while mortality rate is extremely 
low (<0.05%).
In order to avoid an unnecessary biopsy of a lesion easily diagnosed 
with imaging studies (e.g., osteoid osteoma or Schmorl’s node), 
careful review of imaging and clinical correlation is critical. Fine nee-
dle aspiration can be performed in the same session with core tissue 
biopsy, and it is usually performed first.

Percutaneous biopsy in the spine under imaging guidance is gov-
erned by an overall accuracy ranging from 80% to 95%. Higher accu-
racy rates are associated with osteolytic lesions, while spondylodis-
citis and sclerotic lesions are associated with lower accuracy rates. In 
general, malignant lesions with soft tissue component have higher 
diagnostic yield than sclerotic lesions. Approaches in the lumbar 
spine include transpedicular or posterolateral extrapedicular tra-
jectories. In the thoracic spine, approaches include transpedicu-
lar or posterolateral extrapedicular trajectories through the costo-
transverse joint or costovertebral groove or through the intercos-
tals approach. In the cervical spine, anterolateral approach is pre-
ferred in mid- and lower cervical levels, while transoral approach is 
usually preferred for C1 and C2 levels. Occasionally, posterolateral 
approaches are performed in the cervical spine as well.
Paraspinal soft tissue masses can be biopsied with 16–18-G soft tis-
sue biopsy needle. Vertebral lesions are biopsied with 11–15-G bone 
biopsy systems (most preferably coaxial). The volume of tissue 
required for an accurate pathologic diagnosis is an important fac-
tor, governing the choice of an appropriate biopsy system. Multiple 
samples (up to 3) and large diameter biopsy systems increase diag-
nostic accuracy.
Percutaneous biopsy is a safe and effective technique for the diag-
nosis of lesions in the spine. Proper selection of imaging guidance 
is a key factor for safe and accurate biopsy in the spine. It is also 
important to maximize the diagnostic yield of the technique by 
using large diameter biopsy system and performing multiple sam-
pling. In case of sampling a suspected neoplasm, the spine surgeon 
should be advised for needle trajectory in order to exclude a poten-
tial future surgical removal.
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Percutaneous treatment of benign tumours
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Learning Objectives
1.  To learn how to treat benign spinal tumours
2. To learn how to categorise spinal haemangiomas
3. To learn how to manage benign spinal lesions
A wide variety of benign neoplasms can involve the spine, including 
osteoid osteoma, osteoblastoma, aneurysmal bone cyst, giant cell 
tumour, aggressive vertebra haemangioma (AVH) and osteochon- 
droma.
Spinal osteoid osteomas account for 7-20% of all osteoid osteomas. 
Osteoblastoma (a tumour very similar to osteoid osteoma, with a 
larger diameter) has a greater propensity for the spine and a more 
aggressive biologic behaviour. Ten to thirty percent of aneurysmal 
bone cysts occur in the spine, with a predilection for the lumbar 
level and the posterior elements.
Despite their benign characteristics, the above tumours can cause 
significant pain and pressure on adjacent structures and impair 
patients’ everyday activities. Pain can be due either to the biologic 
behaviour of the tumour or to radicular/spinal cord compression. 
Radiculopathy (direct nerve root compression or due to the pres-
ence of local inflammation), gait disturbances and scoliosis may also 
be present. Scoliosis in cases of spinal osteoid osteoma and osteo-
blastoma is attributed to muscle flexion contractures.
The management of patients with benign bone tumours has 
changed dramatically in the last decades. Image-guided techniques, 
as alternative to surgery, are minimally invasive therapies with excel-
lent treatment outcome, especially for difficult cases near vital struc-
tures, where surgery may not be an option due to the associated 
morbidity.
A variety of percutaneous image-guided treatments can be pro-
posed in patients with symptomatic benign spinal tumours. The 
therapeutic intent and the nature, size and location of the tumour 
should be defined before treatment planning. When the objective 
is to consolidate bone (i.e. AVH with no extra-osseous extension), a 
simple cement injection can suffice. On the other hand, when the 
objective is to decompress the healthy surrounding soft tissue or 
to destroy the painful tumour (i.e. osteoid osteoma nidus), thermal 
ablation techniques should be preferred. Cryoablation, radiofre-
quency, laser and microwave can all be used, depending on tumour-
specific characteristics (nature, location, size), operator’s experience 
and available modalities.
More specifically, the small-sized osteoid osteomas can be treated 
with laser photocoagulation or radiofrequency ablation (non-per-
fused electrodes, manual, temperature-controlled mode). Both 
laser and radiofrequency ablation have a similar efficacy and safety 
profile. We have treated 58 patients with spinal osteoid osteoma. 
Primary clinical success at 1 month was 98.2% and the total recur-
rence rate was 5.3%. All recurrences were addressed percutaneously 
and secondary success rate was 100%. The above results are similar 
to the percutaneous treatment of osteoid osteoma in extra-spinal 
location. No major complications were noted.
When larger-sized lesions are treated, radiofrequency, microwave, 
or cryo-ablation should be preferred over laser photocoagulation. 
Cryoablation has the advantage of visualization of the ablation zone 
(ice ball) with CT or MR imaging, thus ensuring complete coverage 
of the lesion and permitting safe ablation of lesions in proximity to 
nerves. All the thermal ablation techniques should be accompanied 
by cement injection, whenever the risk of secondary vertebral com-
pression fracture is high.

The treatment algorithm for AVH depends on the presence of symp-
toms, the vascularity of the tumour and the presence or absence 
of an extra-vertebral mass. Symptomatic haemangiomas limited to 
the vertebral body should be treated with a simple vertebroplasty. 
Should there be an extra-osseous extension of the AVH (paraverte-
bral or epidural), a sclerosing agent should be used to regress the 
extra-osseous mass and diminish the peri-operative haemorrhage. 
Sclerotherapy can be combined with decompression surgery when-
ever necessary. Anterior consolidation with cement injection can be 
further performed, usually with a 2-week interval.
The complex anatomy of the spine and the proximity of neural struc-
tures should be strictly taken into account when performing percu-
taneous thermal ablation procedures. Both the nerve roots and the 
spinal cord are prone to thermal damage when exposed to extreme 
temperatures. Thermal injury depends not only on temperature 
change but also on total exposure time. Temperature near the neu-
ral structures should be strictly kept between 44°C and 10°C. The 
presence of thick cortical bone and CSF pulsation can help warm or 
cool the neural structures, but should not be taken as a guarantee. 
Thus, whenever the distance of the closest to the ablation zone neu-
ral structure is less than 1.5 cm, the following thermal insulation, tem-
perature and functional monitoring techniques should be applied:
Epidural CO2 dissection for displacement and passive insulation of 
the thecal sac.
Active cooling/warming of a nerve root or thecal sac with contin-
uous slow manual instillation of N/S 0.9% or dextrose (in cases of 
radiofrequency ablation).
Continuous temperature monitoring with thermocouples. The ther-
mocouples are positioned in contact with the neural structures at 
danger, at the exact point of potential axonal damage. Multiple ther-
mocouples can be used simultaneously.
Electrostimulation of peripheral motor nerves with the placement 
of electrodes in contact with the threatened nerve (proximal to 
the level of potential axonal damage). Electrostimulation serves as 
a complementary, functional technique for early detection of an 
impending neurologic injury.
To conclude, interventional radiology has a major role in the treat-
ment of benign bone lesions in the spine. Thermal protection of the 
neural structures is mandatory in most cases of thermal ablation in 
the spine. Combined CT and fluoroscopic guidance is needed for 
precise electrode positioning. AVH with epidural extension often 
necessitates combined treatments and a multidisciplinary approach. 
Thorough consideration of the indications, profound knowledge of 
the complex spinal anatomy and performace of meticulous tech-
nique can help minimize complications.
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Percutaneous treatment of malignancies
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Learning Objectives
1.  To learn how to treat malignant spinal tumours
2. To learn how to use ablation and stabilisation for malignant 

spinal tumours
3. To learn how to manage malignant spinal lesions
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Embolisation
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Learning Objectives
1.  To learn about the best indications for embolisation
2. To learn when to combine embolisation and ablation
3. To learn tips and tricks to increase success and limit 

complications
Introduction
Spinal tumors can result in instability, neurologic compromise and 
intractable pain. In the metastatic setting, corpectomy and instru-
mental stabilisation are the treatments of choice to restore stability 
and relieve or prevent neural compression. Without pre-operative 
embolisation, it is occasionally necessary to abandon operative resec-
tion of hypervascular tumors due to uncontrolled haemorrhage1-2.
First described by Benati in 19743, embolisation of arteries feed-
ing spinal tumours is indicated to limit the potential massive blood 
loss4-16, ensuring optimal visualization facilitating an adequate 
resection4 and reducing operative duration and consequently, mor-
tality. Additional resultant benefits include a reduced recurrence 
rate and a potentially prolonged survival (the latter documented in 
Hepatocellular carcinoma5).
Embolisation may also be performed in the palliative setting and 
with curative intent for some benign primary tumours.
Patient selection
Lesions with histologies known to produce hypervascular metasta-
ses respond more favourably (Renal cell, Thyroid, some Sarcomas, 
Hepatocellular Carcinoma, Germ cell and neuroendocrine metasta-
ses). Some typically hypovascular metastases e.g. breast and pros-
tate, may occasionally be hypervascular and it has been recom-
mended that angiography (and embolisation if the tumor is hyper-
vascular) should be performed regardless of histology prior to a tho-
racolumbar corpectomy or vertebrectomy17.

Predictors of a positive outcome post-embolisation are: purely lytic 
tumours, associated pathologic fracture, rapid increase in size, and / 
or progressive destruction9.
Angiographic anatomy
Critical to avoiding complications, specifically cord or brain isch-
aemia, is a thorough knowledge of the arterial anatomy, its vari-
ants and the variations in flow patterns that may occur during the 
procedure.
Vertebral supply
In the cervical spine, there are four potential arterial supplies, 
namely, the occipital artery (C1 and 2),  the ascending cervical arter-
ies (divisions of the thyrocervical trunk, typically supplying C3 and 
4), the deep cervical arteries (divisions of the costocervical trunk, 
typically supplying C5 and C6) and the vertebral arteries (preferen-
tially supplying C7).
For skull base and C1/2 lesions, the ascending pharyngeal artery 
also requires interrogation given its potential anastomoses with the 
occipital artery.
In the high thoracic spine, the superior intercostal arteries (the right 
usually supplies T1-3, the left usually supplies T1-4) and supreme 
intercostal arteries (arising from the costocervical trunk) must be 
assessed.
For thoracic and lumbar levels, a pair of segmental arteries arise at 
each vertebral body level, coming off as separate origins in the tho-
racic and upper lumbar spine but usually arising from a common ori-
gin in the mid and lower lumbar spine.
For lesions in the sacrum, the median sacral artery (from the aorta) 
as well as the iliolumbar and lateral sacral arteries (both from the 
posterior division of the internal iliac artery) need to be assessed.
Radiculomedullary supply
The spinal cord is supplied by a single anterior spinal artery (ASA) in 
the midline and paired posterolateral posterior spinal arteries.
The ASA commences at the vertebrobasilar junction (from branches 
of one or both vertebral arteries) and extends to the filum terminale.
Variants in appearance include calibre irregularity and “duplica-
tion” (in the cervical region), focal discontinuity (thoracic) and fur-
ther “duplication” at the conus, the latter appearance arising from 
a ”basket” of anastomoses between the ASA and dorsal pial medul-
lary arteries. The anterior and posterior spinal arteries are narrowest 
between T4 and T8, with usually only one radiculomedullary artery 
(T4 or 5) supplying the ASA at this level, resulting in the particular 
vulnerability of this section of cord to radiculomedullary insult.
The ASA receives significant additional supply at the locations where 
oxygen demand is maximal e.g. the sites of cord expansion at the 
origin of the brachial plexus in the cervical cord and in the conus at 
the lumbar plexus origin.
This supplemental supply comes from the segmental arteries arising 
from the aorta that divide at the level of the transverse process into 
ventroparietal and dorsospinal branches. The dorsospinal artery 
divides in turn at the level of the neural foramen into radicular and 
muscular branches. Each radicular branch divides into anterior and 
posterior radiculomedullary arteries running alongside the anterior 
and posterior nerve roots. 6-8 anterior radiculomedullary arteries 
have functional communications with the ASA and 11-16 posterior 
radiculomedullary arteries (radiculopial) communicate with the pos-
terior spinal arteries.
As their name suggests, the radiculomedullary arteries supply the 
accompanying nerve roots and the cord in addition to the dura and 
bony wall of the spinal canal. Crucially, at the expansions, they may 
be the dominant supply to the cord.
A variation, usually thoracic, is a common intersegmental trunk from 
which two adjacent segmental arteries arise. If this trunk is “com-
plete”, each segmental artery gives rise to a dorsospinal branch; how-
ever, if the trunk is “incomplete”, one of the segmental arteries lacks 
a dorsospinal branch which then arises directly from the aorta. When 
this is the case, the direct dorsospinal artery usually gives rise to a 
radiculospinal artery which in turn supplies the anterior spinal artery.
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The most frequently described (largest, and thus most consistently 
identified) radiculomedullary artery is the artery of Adamkiewicz18, 
which, in 75% of cases, is found between T9 and T12, arising three 
times more commonly on the left. This is seen in the midline and has 
the classic “hairpin” appearance. This artery gives most supply to the 
ASA in the lower thoracic and upper lumbar levels.
The cervical radiculomedullary artery (which has a “Y”, as opposed 
to a hairpin, configuration) usually arises from the left vertebral 
artery (C5-6), but can arise from the right vertebral, from one of the 
anterior cervical arteries, or, in 10% of cases, the deep cervical artery.
In the 15% of cases where Adamkiewicz arises above T8, a separate 
conus artery is more likely to be visualised at L3 or above, and rarely 
at L4. If Adamkiewicz arises in its typical location, the supplementary 
conus radiculomedullary artery is not always seen.
A less frequently visualised radiculomedullary artery has a shared 
origin with the right bronchial artery from a T4 level intercosto-
bronchial trunk, hence the risk associated with bronchial artery 
embolisation.
In the majority of cases, the principal supply to a vertebral lesion 
is from the segmental artery of that level; however, the two lev-
els above and below must also be interrogated to identify collat-
eral supply via potentially rich anastomoses (which can account for 
greater than 50% of supply to the vertebra, compared to 30% from 
the named segmental artery alone), and to identify radiculomedul-
lary branches.
Familiarity with the normal appearance of vertebral enhancement 
(hemivertebral blush in the lower thoracic and lumbar regions and 
a complete vertebral blush as a result of cross-filling anteriorly in the 
upper thoracic region) aids in identifying abnormal enhancement 
patterns when present. The angiographer should be aware of com-
mon vascular variants (e.g., aplasia of a segmental artery), and be 
able to recognize those variants where radiculomedullary supply is 
affected (as described above).
Embolisation
The goal of embolisation is complete devascularisation of the 
tumour. As part of the pre-procedural workup, coagulopathies must 
be corrected, as the embolisation procedure will fail in the absence 
of adequate clotting factors.
Best results are achieved with general anaesthesia which ensures 
optimal initial angiography to identify all target and non-target 
arteries, and optimal guidance during embolisation.
The choice of catheter will vary with operator preference but the 
thoracic and lumbar segmental arteries can be cannulated predict-
ably with a 4 or 5 French 0.038” lumen Mikaelsson catheter. The 
upper thoracic levels occasionally require a modified Cobra-type 
catheter. 5 or 6Fr guiding catheters are recommended to secure sta-
ble access in the cervical spine and for lesions deriving supply from 
the internal iliac circulation.
The segmental arteries at the level of the target lesion should be 
catheterised and once access is stable, angiography performed to 
demonstrate the arteries supplying the tumour and potential sup-
ply to the cord. Roadmapping and superselective microcatheters are 
routinely employed.
Calibrated particles are the preferred embolic agent given their 
reduced tendency to clump and consequent more predictable cap-
illary distribution and lesser likelihood of microcatheter occlusion. 
Either polyvinyl alcohol or clear acrylic copolymer (trisacryl) micro-
spheres can be used as, in this setting, no clinical advantage has 
been identified with the use of either19.
300 - 500-micron particles are most frequently used. Extra caution 
must be used when using 100 - 300-micron particles as there is an 
increased risk of non-target embolisation through intralesional arte-
riovenous anastomoses. Particles less than 100 microns should be 
avoided because of potential passage into the systemic venous 
circulation.
In order to protect tissues distal to the tumour circulation, the seg-
mental artery distal to the takeoff of the tumour vessels may require 

protective coiling. When this is performed, it can be described as 
“flow-diversion” as this occlusion also encourages more antegrade 
flow of embolic into the tumour-feeding artery20.
As above, the cervical spine has the most complex supply with the 
most dense anastamotic networks, resulting in increased difficulty 
of achieving a complete embolisation and increased risk of non-tar-
get embolisation. Some of these anastomoses may only become 
apparent during embolisation as a result of altered flow dynamics 
and thus repeated, meticulous monitoring angiography must be 
performed throughout the procedure.
To ensure an adequate embolisation, repeat angiography +/- further 
embolisation of the embolised branches is recommended, as the par-
ticles “pack” distally, which would result in incomplete occlusion if 
unrecognised. Spasm may give rise to a false impression of occlusion. 
Proximal embolisation of feeding vessels (e.g. with coils or gelfoam) 
without microparticle embolisation is doomed to failure as rapid collat-
eralisation occurs (within hours). For this same reason, larger embolic 
particles e.g. greater than 700 microns should also be avoided.
The more complete the embolisation, the greater the reduction in peri-
operative blood loss21. Schmidt showed that the adequacy of emboli-
sation in a group of metastases was the only predictor of the extent 
of blood loss16. The recent randomised controlled trial by Clausen et al 
22 reconfirmed the reduction in operative time and reduced blood loss 
in hypervascular spinal metastases. Although the use of liquid agents 
has been described in this setting (e.g. Onyx and n-butyl cyanoacrylate 
(nBCA), data is very limited, and these are not first-line agents given 
their expense and the expertise required for their use. Direct puncture 
techniques for devascularisation, including cement osteoplasty and 
direct injection of nBCA, have been described23-24.
Clarençon reported two patients with spinal metastases in whom 
arterial embolisation was contraindicated because of an adjacent 
spinal artery. Onyx was injected by direct puncture without compro-
mise of the spinal artery25.
Alcohol is discouraged as an agent in this setting given its propen-
sity to pass into radiculomedullary branches with resultant spi-
nal cord infarction10; however, Sundaresan26 reported good results 
using alcohol in 17 patients with renal cell metastases. A superselec-
tive position and a slow infusion technique are mandatory.
The sooner resection follows embolisation, the greater the reduc-
tion in perioperative blood loss, as, with time, recanalization and col-
lateral establishment occurs. Surgery within 72 hours of the emboli-
sation (optimally within 24 hours) decreases perioperative blood 
loss10, 27, 28.

Ammirati et al29 described direct puncture embolisation with 
n-butyl-cyanoacrylate of a renal cell metastasis following transarte-
rial embolisation with satisfactory results.
Reports of pre-operative embolisation in benign lesions are lim-
ited. Sequential embolisation has been used to treat aneurysmal 
bone cysts (ABCs) and giant cell tumours. Pearl et al30 embolised 
two children with spinal ABCs by percutaneous injection of n-BCA 
and concluded that this technique was a technically simple and effi-
cient adjunct to surgery and that direct injection may be undertaken 
when no acceptable target artery is identified for embolisation.
In three cases, Trubenbach et al31 demonstrated that the radical 
resection of osteoblastomas was facilitated by preoperative emboli-
sation. Hai Bin Shi et al20 reported the successful use of pre-opera-
tive embolisation in small numbers of giant cell tumors, an ABC, and 
an haemangioma.
Complications
In experienced hands, the risk of neurologic complications is less 
than the usually quoted 2%.
When a radiculomedullary artery arises directly from the segmen-
tal artery, this is usually considered an absolute contraindication 
to embolisation10; however, in centres with expertise in these tech-
niques, test occlusion or target vessel provocation, and monitoring 
evoked potentials during embolisation, to determine the risk of cord 
infarction, are used.
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Conclusions
Pre-operative embolisation is effective and safe in the reduction of 
perioperative blood loss. Meticulous technique and avoidance of 
embolisation of radiculomedullary arteries prevents serious perma-
nent neurologic deficits.
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Aim: Current guidelines by the American Association for the Study 
of Liver Diseases (AASLD) regarded portal vein thrombosis (PVT) and 
hepatic carcinoma (HCC) as relative contraindications of transjugu-
lar intrahepatic portosystemic shunt (TIPS) creation since anatomi-
cal anomalies caused by such conditions may complicate the proce-
dure [1]. To address this problem, we developed a percutaneous TIPS 
(pTIPS) creation technique and retrospectively analysed early cases 
aiming to evaluate the feasibility, safety, consistency, and clinical 
effect of this technique.
Materials and Methods: From November 2009 to April 2014, 150 
patients underwent pTIPS and were followed up. Their age aver-
aged at 49.6±12.3 (mean±SD). There were 23 female and 127 male 
patients. There were 35 (23.3%) Child-Pugh class A patients, 92 
(61.3%) class B, and 23 (15.3%) class C, with Child-Pugh score averag-
ing at 7.66±1.63. Average MELD score in this group was 10.57±5.52. 
Thirty-one patients were diagnosed with HCC. Further, 111 had com-
plications of PVT (100 cases) or portal vein tumour thrombosis (PVTT, 
11 cases), of which 42 demonstrated diffuse PVT. Fifty-eight patients 
showed >90% of lumen occupancy or complete occlusion. Statistical 
processing was conducted with ANOVA, logistic regression, and χ2 
tests. All tests were two-sided, and a p value of <0.05 was consid-
ered statistically significant.
Results: Technical success rate was 100%, and 215 bare stents 
and 57 stent grafts were deployed, averaging at 1.81±0.72 per 
patient. The portal pressure gradient decreased from 20.71±8.34 to 
8.52±6.54 mmHg (p<0.001). There was 1 severe procedure-related 
complication (0.67%) and no peri-procedural mortality. During the 
1-year follow-up period, 6 patients (4%) complained of reoccurrence 
of original symptoms. Encephalopathy occurred in 30 cases (20.0%). 
Multivariate analysis indicated that serum indirect bilirubin level was 
independent predictor of encephalopathy (OR: 1.05, CI: 1.01–1.09, 
p<0.05). Shunt dysfunction occurred in 48 cases (21.1%); use of cov-
ered stent grafts (OR:8.97, CI: 2.45–32.76, p<0.05), and number of 
stents used (OR: 2.97, CI: 1.02–8.64, p<0.05) were independent pre-
dictors of primary patency. One-year mortality rate was 12.7% (19 
cases); independent predictors determined by multivariate analysis 
included HCC (OR: 63.76, CI: 8.96–453.72, p<0.05), PVTT (OR:14.46, CI: 
3.12–67.00, p<0.05), and MELD score (OR: 1.21, CI: 1.007–1.46, p<0.05).
Conclusion: We believe that the feasibility, safety, consistency, and 
effectiveness of pTIPS, as demonstrated by our present study, are 
satisfactory and suffice to warrant further large-scale, prospective, 
randomized clinical trials on the effect of pTIPS on cases formerly 
recognized as technically unsuitable for TIPS but may be benefited 
from intrahepatic shunt creation.
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2605.2
Stent loaded with 125I seeds in malignancies – from bench to 
bedside
G.-J. Teng
Department of Radiology, Zhong-Da Hospital, Southeast University, 
Nanjing, China

Implantation of 125I seeds has been widely used for prostate can-
cer. However, it is challengeable if 125I seeds could be implanted in 
malignancies of a luminal organ such as esophageal cancer, biliary 
tract obstruction caused by malignancies, and portal vein tumor 
thrombosis (PVTT), which is expected to have combined effects 
on relieving the obstruction caused by tumor burden and treating 
the tumor directly. A novel stent system loaded with 125I seeds was 
developed in 2005 in the author’s institute. The technical feasibility 
and safety of this new stent have been demonstrated in a healthy 
rabbit model. Both single-center and multi-center randomized con-
trolled clinical trials were conducted, and they both demonstrated 
that dysphagia grades and the overall survival were significantly 
improved in the irradiation stent group than in the conventional 
stent group. The irradiation stent for the biliary tract was modified 
from the esophageal irradiation stent, which needs a much smaller 
access of 9 F as compared with 24-F access of the esophagus by a 
unique design. To evaluate the safety and effectiveness of this irradi-
ation stent, a randomized controlled study was assigned with a bili-
ary irradiation stent or a conventional biliary stent in the malignant 
biliary tract obstruction caused by both primary and metastatic ade-
nocarcinomas. The results showed that both the median and mean 
overall survival in the irradiation stent group were longer compared 
with those in the control group. Recently, two other modified irradi-
ation stent systems were dedicated to PVTT and malignant tracheal 
obstruction, and both showed very promising preliminary results.

2605.3
Hybrid intervention for complex cerebrovascular disease
W.-J. Jiang
The 2nd Artillary General Hospital, Beijing, China

Outcome of hybrid surgical and endovascular recanalization of 
symptomatic chronic internal carotid artery occlusion
Background. The Carotid Occlusion Surgery Study showed an unac-
ceptably high risk of periprocedural stroke or death of 14.4% in 
patients with symptomatic chronic ICA occlusion (SCICAO) assigned 
into extracranial-to-intracranial (EC-IC) bypass. Carotid endarterec-
tomy (CEA) of SCICAO only achieves one-third recanalization effi-
cacy, despite being relatively safe. On the contrary, endovascular 
therapy (ET) improves the rate, but there remains major concern on 
procedure-related embolism.
Objective. To determine the periprocedural outcome of combined 
surgical and endovascular recanalization of SCICAO.
Methods. The SCICAO was managed in hybrid neurovascular oper-
ating room by experienced CEA or ET surgeons or both. Primary effi-
cacy endpoint was SCICAO repatency with TIMI 3 at the procedural 
end. Primary safety endpoint was any stroke or death within 30 days.
Results. Between January 2014 and November 2014, 26 consecutive 
SCICAO patients were enrolled. After completing the initial proce-
dure of 9 ETs and 17 CEAs, 9 lesions achieved repatency (6 after ET, 
3 after CEA). Intraoperative surgery modality shifting was required 
in 13 lesions, which again recanalized 12 lesions (all 3 lesions shifted 
to CEA from ET, and 9 of 10 lesions shifted to ET from CEA). Thus, the 
final rate of achieving primary efficacy endpoint was significantly 
increased to 80.8% (21/26) from 34.6% (9/26) after completing the 
initial procedure (p<0.05). Within 30 days, there was one primary 
safety endpoint event (3.8%), which was minor ischemic stroke, and 
one non-fatal acute myocardial infarction.
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Conclusion. Hybrid surgical and endovascular intervention signif-
icantly improves recanalization efficacy on symptomatic chronic 
ICA occlusion, with lower complication risk compared with bypass 
surgery.
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Special Session
GI tract haemorrhage

2701.1
Clinical evaluation and imaging of GI bleeding
D.A. Brisbois1, M.-L.E. Denis2;
1Radiologie Interventionnelle, CHC Liège, Liège, Belgium, 
2Radiologie, CHC Liège, Liège, Belgium

Learning Objectives
1.  To learn about the epidemiology and clinical presentation of GI 

bleeding
2. To learn about diagnostic strategies for GI bleeding
3. To learn about the technique and interpretation of CTA for GI 

bleeding
Gastrointestinal bleeding (GI) is a common problem encountered in 
the emergency department. For the UK and the US, annual admis-
sions for GI bleeding have been estimated at up to 1.5/1000 inhabit-
ants with a mortality rate of 5%–10%.
Definitions and epidemiology:
GI bleedings can be classified on the rate of blood loss: overt (acute), 
occult (chronic), and obscure form.
-Overt or acute GI bleeding is visible and can be present in the form 
of hematemesis, “coffee-ground” emesis, melena, or hematochezia.
-Occult or chronic form as a result of microscopic hemorrhage can 
present as hemoccult-positive stools with or without iron deficiency 
anemia.
-Obscure GI bleeding refers to recurrent bleeding, with no identified 
source after upper endoscopy and colonoscopy; the clinical presen-
tation can be either overt or occult.
Depending on the location of the source, two groups are defined: 
upper and lower GI bleedings.
-Upper GI bleeding includes hemorrhage originating from the esoph-
agus to the ligament of Treitz at the duodenal flexure.
-Lower GI bleeding means that the source is below the ligament of 
Treitz.
Recently, an “endoscopy-based” classification separated the hemor-
rhage above the ampulla of Vater within the reach of upper endos-
copy: upper GI bleeding (5).
A location between the ampulla of Vater and the terminal ileum 
defines a mid-GI bleeding (from the small bowel) and lower GI 
bleeding originating from the colon.
Overt (acute) or obscure (presenting as an acute form) GI bleed-
ings are clearly the target of the talk in this session dedicated to 
endovascular treatment.
Acute GI bleeding is more common in men, and its prevalence 
increases with age. Upper GI bleedings are 2–6 times more frequent 
than lower ones.
Acute GI bleeding is responsible for 300,000 hospital admissions a 
year in the US.
Etiology and pathophysiology:
The commonest causes of acute upper GI bleeding are peptic ulcer 
disease, use of aspirin and other NSAIDs, variceal hemorrhage, 
Mallory–Weiss tear (traumatic), and neoplasms including gastric can-
cers. Other causes are esophagitis, erosive gastritis or duodenitis, 
vascular ectasias, and Dieulafoy’s lesions.
Acute lower GI bleeding may originate in the small bowel, colon, or 
rectum, with vascular, inflammatory, neoplastic, traumatic, or iat-
rogenic causes. Commonest causes are diverticular disease, angio-
dysplasia, neoplasms including colorectal cancer, colitis including 
Crohn’s disease and ulcerative colitis, and benign anorectal lesions.
If the patient has an aortic graft or endograft, a secondary aortoen-
teric fistula should be considered until proven otherwise.
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Clinical presentation:
Upper GI bleeding:
-Hematemesis, “coffee-ground” emesis, and/or melena
-Hematochezia could be present in case of briskly bleeding upper GI  
  source
Lower GI bleeding:
-Hematochezia
-Melena or dark blood mixed with stools may be present in case the  
  source of bleeding is located at the right side of the colon
Accompanying presentations:
-Hemodynamic instability
-Abdominal pain, anemia, fatigue, syncope, and angina
-In general, vascular causes of bleeding present with painless large    
  volume of blood, and inflammatory causes are associated with diar- 
  rhea and pain
Diagnostic strategies:
1) Rapid assessment and resuscitation in unstable patients with 
acute severe bleeding
2) Evaluation of the risk of rebleeding and complications
3) Diagnostic of the underlying source of bleeding
Investigations of acute upper GI bleeding:
Upper endoscopy is considered the investigation of choice; in most 
patients, it permits diagnosis and targeted endoscopic treatment.
The reported sensitivity and specificity of this endoscopy for upper 
GI bleeding are 92%–98% and 30%–100%, respectively.
The airway should be secured by endotracheal intubation in case of 
massive bleeding.
Prokinetics as erythromycin or metoclopramide before upper 
endoscopy promotes gastric emptying and clearance of blood, clots, 
and food. It can reduce the need for repeat endoscopy.
Routine second-look endoscopy after hemostasis achieved on first 
endoscopy remains controversial.
In case of non-diagnotic endoscopy, if a bleeding site cannot be 
identified or treated, the next investigation depends on patient’s 
hemodynamic stability.
If the patient is unstable (under resuscitation), with large-volume 
upper blood loss, urgent surgery is required.
If the patient is stable with low-volume bleeding, repeat endoscopy 
may be considered (with a colonoscopy in case of melena to exclude 
a right-sided source).
If the patient is stable with large-volume bleeding and endoscopy is 
inefficient with or without colonoscopy, CT angiography and cathe-
ter angiography are options to be discussed. Upper GI barium stud-
ies are contraindicated.
Investigations of acute lower GI bleeding:
Colonoscopy and CT angiography are two diagnostic tools of choice 
for the evaluation of acute lower GI bleeding.
American College of Gastroenterology guidelines suggest that colo-
noscopy should be the first-line modality for the evaluation and 
treatment of lower GI bleeding.
However, there are several limitations in the setting of acute bleed-
ing (such as inadequate bowel preparation and inability to explore 
most of the small bowel). The sensitivity of colonoscopy for the diag-
nosis and successful treatment of lower GI bleeding decreases to 
21% in case of the acute setting.
The American College of Radiology recommends the use of colonos-
copy in the initial examination of hemodynamically stable patients 
(allowing for adequate bowel preparation) and the use of angiogra-
phy for those unstable with massive lower GI bleeding.
If the source is unidentified by endoscopy, then CT angiography, 
catheter angiography, and eventually radionuclide imaging has to 
be discussed among the clinical presentation and local expertise.
CT angiography:
CT angiography is reliable, and it showed an ongoing arterial bleed-
ing of as low as 0.4–0.5 ml/min and less in a recent in vitro study 
(0.35 ml/min).

Due to this accuracy and readily availability CT angiography, con-
trast-enhanced multidetector CT is widely used as a rapid and easy-
to-perform diagnostic method to detect and localize acute GI bleed-
ing; otherwise, it involves an intravenous iodine contrast agent and 
a substantial radiation dose. Moreover, it has limited utility in case of 
intermittent hemorrhage.
A systematic review of the diagnostic accuracy of CT angiography 
demonstrated a sensitivity of 86% and a specificity of 95% in the 
evaluation of patients with acute GI bleeding. This high sensitivity 
reduces in case of obscure GI bleeding (47%). It can also detect neo-
plasms or vascular malformations.
Disadvantages of CT angiography are the lack of therapeutic capa-
bility and the risk of contrast-induced nephropathy in impaired 
patients.
Technical aspects:
Due to the multiple-phase acquisitions needed, a radiologist has to 
be aware of acquisition parameters.
Example of technical data of CTA acquisition in our institution:
MDCT 64
80 cc contrast medium, with a flow rate of 5 cc/s
40 cc saline; 5 cc/s
100 Kv for arterial phase and 120 Kv for portal phase
pitch: 0.984; rotation time: 0.7 s
Interpretation:
To be accurate, the following three differently timed acquisitions are 
necessary (plain, arterial, and portal venous phases):
-Plain phase: identification of any preinjection hyperdensity inside 
the bowel. No oral contrast material as well as water ingestion is 
necessary
-Arterial phase: detection of a focal area of high attenuation (>90 HU) 
corresponding to active extravasation into the bowel lumen (linear, 
jet-like, swirled, and pooled configurations)
-Portal-venous phase: confirmation of extravasation with increasing 
and pooling hyperdense contrast material in the bowel lumen and 
complete filling in some cases
Additional postprocessing tools could be helpful as multiplanar 
reconstructions (MPR) and vascular tree analysis in maximum inten-
sity projections (MIP), especially to precisely complete the localiza-
tion of the source and to guide the interventional treatment if an 
endovascular route is chosen.
If no GI bleeding is detected, it could be due to an intermittent hem-
orrhage; thus, a repeated CT angiography could be indicated if the 
patient rebleeds.
CT angiography has to be performed as close as possible to the clin-
ically overt GI bleeding to avoid false negative examination due to 
intermittent hemorrhage.
Catheter angiography (DSA):
Catheter angiography is able to detect bleeding, with a rate of 1–1.5 
ml/min and probably as less as 0.5 ml/min if superselective catheter-
ization is performed. It offers the advantage of being diagnostic and 
therapeutic.
No bowel preparation is necessary, but its performance drops if bar-
ium had been used in the days before.
The sensitivity for acute GI bleeding is 42%–86%, with a specificity 
close to 100%.
Its pitfalls are mainly the difficulty in obtaining good subtracted 
images with bowel movements and variable compliance of the 
patients, especially those with limited hemodynamic stability, inter-
mittent bleeding, procedural delays, atherosclerotic anatomy, and 
venous or small vessel bleeding.
Complications occur in 0%–10% of patients, with <2% of serious 
complications.
Some drug infusions can help to increase diagnostic performance: 
IV injection of spasmolytic agent to block any bowel movement and 
transcatheter injection of local thrombolytic agent (urokinase).
In our clinical routine, it is important to be as sure as possible that 
the catheter angiogram follows a positive CT angiography to 
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increase the chance to observe active bleeding and then try to treat 
the hemorrhage in one single procedure. Catheter angiography 
has to be realized as fast as possible after the CT angiogram shows 
bleeding.
In case of non-diagnostic catheter angiography, the femoral intro-
ducer is left in place to be rapidly accessed in case of rebleeding.
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2701.2
Treatment and outcome: upper GI bleeding
P.E. Bize
Radiology and Interventional Radiology, CHUV, Lausanne, 
Switzerland

Learning Objectives
1.  To learn about the different causes of upper GI bleeding
2. To learn about embolisation techniques for upper GI bleeding
3. To learn about the results and complications of embolisation for 

upper GI bleeding
Upper GI bleeding is defined as bleeding occurring above the liga-
ment of Treitz and accounts for 76% of all GI bleeding. Origin of the 
bleeding can be arterial, such as in ulcer disease (50% of cases), or 
venous, i.e., from esophageal varices. The initial management of GI 

bleeding is guided by the hemodynamic status of the patient. The 
diagnosis is usually confirmed by endoscopy, which is often accom-
panied with hemostatic maneuvers aiming to control the bleeding. 
In case of failed endoscopy, embolization of the bleeding artery is a 
relatively straightforward procedure with a high success rate. In case 
of venous bleeding, when endoscopy fails, emergency placement of 
a TIPSS should be considered.

2701.3
Treatment and outcome: lower GI bleeding
P.F.F. Sousa
Radiology, Centro Hospitalar Trás-os-Montes e Alto Douro, Vila Real, 
Portugal

Learning Objectives
1.  To learn about the different causes of lower GI bleeding
2. To learn about embolisation techniques for lower GI bleeding
3. To learn about the results and complications of embolisation for 

lower GI bleeding
Acute lower gastrointestinal bleeding (LGIB) is a common clinical 
presentation that can lead to significant morbidity and mortality 
without appropriate treatment. Mortality rate for LGIB is estimated 
to be around 10%.
LGIB has many different etiologies such as infection, vascular anom-
aly, inflammatory diseases, trauma, and malignancy.
Patients with LGIB commonly present with hematochezia as most 
LGIB sources are located in the colon. Less commonly, patients may 
present with melena if the source of bleeding is located in the small 
bowel or right colon.
LGIB can manifest with various signs such as tachycardia, ortho-
static hypotension, and chronic anemia. In hemodynamically unsta-
ble patients, resuscitation with fluid replacement and blood product 
administration should occur promptly. Correction of coagulopathy 
may also be needed.
Diverticulosis is the most common cause of LGIB. Other causes 
include inflammatory bowel disease, ischemic colitis, neoplasia, pol-
yps, vascular malformations, postpolypectomy, and angiodysplasia.
Although most LGIB respond to conservative management, around 
15% of patients eventually require endovascular intervention.
For patients suspected of having a LGI source, colonoscopy is the ini-
tial diagnostic and therapeutic intervention of choice.
If a lesion is identified endoscopically, therapeutic intervention can 
be performed to effectively stabilize bleeding. Metal clips are espe-
cially useful in patients who require transcatheter intervention later 
because these clips can be visualized by imaging studies and facili-
tate lesion localization during angiography.
For heavy active LGIB, endoscopic view may be limited and yield 
inconclusive results. When a patient has non-diagnostic endoscopic 
results or remains refractory to medical and endoscopic treatment, 
radiologic imaging and endovascular intervention are the next 
interventions of choice.
Noninvasive radiologic imaging options include computed tomog-
raphy angiography (CTA) and nuclear scintigraphy.
CTA can detect flow rates as low as 0.3 mL/min. In addition to iden-
tifying the site of bleeding, CTA can often identify the etiology of 
LGIB. It also provides important information about vascular anatomy 
variance that becomes useful for endovascular intervention.
The role of nuclear medicine for the detection of acute GI bleeding 
varies on an institutional basis. On nuclear scintigraphy, bleeding 
rates as low as 0.1–0.35 mL/min can be detected. GI bleeding often 
is intermittent and nuclear scintigraphy has the advantage of con-
tinuous monitoring to localize the sites of intermittent bleeding for 
potential angiography and intervention.
Angiography is able to identify an active bleeding rate of at least 0.5–1 
mL/min. For LGIB, DSA has a sensitivity of 60%, specificity of 100%, 
positive and negative predictive values of 100% and 24%, respectively.
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The aim of endovascular angiography is to identify bleeding vessels 
and use selective catheterization to prepare for embolization.
For suspected LGIB, SMA and IMA are examined. If bleeding appears 
to originate in the proximal colon, SMA is initially evaluated. If bleed-
ing appears to originate in the distal colon, IMA is selected. If neg-
ative, internal iliac arteries should be evaluated as the middle and 
inferior rectal arteries can be a source of hemorrhage.
Extravasation of contrast agent is indicative of active bleeding. 
Positive findings include mucosal blushes with abnormal vessels 
suggestive of tumor, prolonged contrast spots suggestive of inflam-
mation, and visualization of arteries and veins on the same phase of 
the study suggestive of arteriovenous malformation. Other lesions 
to consider include pseudoaneurysms and arteriovenous fistulas.
One of the advantages of endovascular angiography is that it can be 
both a diagnostic and a therapeutic tool. Also, endovascular angiog-
raphy can be performed emergently without any bowel preparation.
Transcatheter arterial embolization (TAE) is effective for controlling 
acute LGIB. Some studies have shown that TAE is safer than surgical 
intervention and has a lower mortality rate.
The goal of TAE is THE super-selective embolization of bleeding ves-
sels to reduce arterial perfusion pressure while maintaining adequate 
collateral blood flow to reduce the risk of bowel infarction. A 5-French 
angiographic catheter is used to access celiac, superior mesenteric, or 
inferior mesenteric arteries. Then, a smaller coaxial 3-French micro-
catheter can be advanced through the 4- or 5-French catheter.
When no contrast extravasation is visualized under fluoroscopy, 
blind embolization of suspected bleeding vessel may be performed 
at the discretion of an interventional radiologist.
For LGIB, the catheter should be positioned as close to the bleed-
ing site as possible. If the source is in the SMA, the catheter should 
be advanced to the vasa rectum, and if it is in the IMA, the catheter 
should be placed in the marginal or terminal artery, if possible.
Embolization should only be performed when the catheter has been 
advanced to the mesenteric border of the colon. The bowel distal to 
the ligament of Treitz does not have a dual supply; therefore, the risk 
of bowel infarction is higher.
The type of embolic agent used is conventionally dependent on 
experience and preference of the interventional radiologist, eti-
ology of bleeding, and availability of the agent. Embolic agents 
include coils, glue, onyx, gelfoam, polyvinyl alcohol particles (PVA), 
and Amplatzer vascular plugs. The most commonly used embolic 
agents are coils and PVA.
Coils can be visualized under fluoroscopy after placement, which 
is an important advantage when compared with gelfoam or PVA. 
Newer types of embolization coils have the ability to be removed 
after deployment if the initial placement is unsatisfactory.
Gelfoam (absorbable compressed sponge) is a temporary agent that 
remains effective for weeks to months before recanalization occurs. 
For this reason, gelfoam is not recommended as a single agent.
Using coils with gelfoam or PVA particles on both sides of the bleed-
ing vessel is recommended to avoid “backdoor” bleeding and to 
decrease the risk of recurrent bleeding.
For LGIB, some studies advocate using coils and larger PVA particles 
instead of gelfoam.
More peripheral embolization just proximal to the vasa recta is rec-
ommended to minimize the length of bowel at risk of ischemia.
Success rate for embolization of LGIB ranged from 88% to 93%.
N-butyl 2-cyanoacrylate (NBCA) glue is a promising, newer embolic 
agent to control GI bleeding. Advantages of using NBCA include the 
ability to occlude the vessel beyond the most distal site of micro-
catheter advancement, permanent vessel closure, an alternative 
option for using ultra-microcatheters not suitable for microcoil 
delivery, and more efficient obliteration of bleeding pseudoan-
eurysms with complex anatomy. There is a significant risk of glue 
reflux, bowel infarction, and future bowel stenosis. Also, the glue 
may polymerize with the catheter tip, which may subsequently get 
stripped off as the catheter is retracted. Prompt catheter removal 

and aspiration of the guide catheter after microcatheter removal can 
significantly reduce this risk.
Another potential agent, Onyx®, is a liquid embolic agent composed 
of ethylene-vinyl alcohol copolymer dissolved in dimethyl sulfoxide 
(DMSO). The main advantages of Onyx® are its nonadhesive proper-
ties, high radiopacity, and long solidification periods, which make 
the embolization procedure more predictable. However, the most 
prohibitive and restrictive factor is its high cost and requirement for 
DMSO compatible catheters.
Vasopressin infusion is a less frequently used treatment for acute 
LGIB. Vasopressin acts by constricting arteries and reducing blood 
flow to the target site, but it can also cause bowel ischemia. It may 
be indicated when GIB is caused by diffuse lesions or super-selec-
tive catheterization is not possible. Vasopressin infusion has a suc-
cess rate of 59%–90% and a high rebleeding rate of up to 36%–43%.
Patients with acute LGIB who do not respond to medical and endo-
scopic treatment should be considered for imaging studies and 
endovascular interventions to prevent morbidity and mortality. CTA 
can localize lesions and provide information, which is helpful for 
endovascular intervention. Rapid LGIB stabilization can be achieved 
with endovascular angiography and transcatheter embolization. It is 
a safe and effective alternative to surgery.

2701.4
Diagnosis and treatment of chronic GI bleeding
V. Vidal
Service de Radiologie, Hôpital Timone Adultes, Marseille, France

Learning Objectives
1.  To learn about the causes of chronic GI bleeding
2. To learn about diagnostic strategies for chronic GI bleeding
3. To learn about the treatment and results for chronic GI bleeding
Chronic gastrointestinal bleeding (GIB), also called obscure GIB 
(OGIB), has been designated as bleeding of unknown origin that per-
sists or recurs after a negative endoscopy. Although OGIB is uncom-
mon, representing only 5% of all GIB, the detection of its underly-
ing cause is clinically challenging because most of these lesions are 
located in the small bowel, beyond the reach of conventional endos-
copy. Vascular lesions are the most common cause of OGIB, espe-
cially in elderly patients. Other causes are neoplasms, ulcerations, 
and Meckel diverticulum. The diagnostic and therapeutic approach 
to patients with OGIB will vary according to the clinical presenta-
tion of the bleeding. Patients presenting with silent OGIB who have 
previously undergone upper endoscopy and colonoscopy should 
undergo repeat upper endoscopy or colonoscopy. If no lesions are 
seen, the patient should undergo CT, and if CT shows no lesion, the 
next step will be capsule endoscopy. If a lesion is detected, dou-
ble-balloon enteroscopy should be performed with diagnostic and 
therapeutic intentions. Catheter-directed angiography should be 
reserved for the selected rare cases of silent OGIB where no diag-
nosis is obtained. If no lesions are seen, efforts to control the OGIB 
with pharmacologic therapy should be considered. For patient with 
overt OGIB, if results are negative, tagged RBC scanning can be the 
next diagnostic step. If results of radionuclide scanning are positive, 
the following step should be catheter-directed angiography with 
embolization. When significant bleeding is ongoing despite a thor-
ough evaluation with negative results, laparotomy and intraopera-
tive enteroscopy should be performed.
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Special Session
State-of-the-art endovascular thrombectomy

2702.1
Lower extremity aspiration thrombectomy
M. Katoh
Diagnostic and Interventional Radiology, HELIOS Klinikum Krefeld, 
Krefeld, Germany

Learning Objectives
1.  To learn about the reasons for lower extremity emboli/thrombosis
2. To learn about different techniques and devices for throm-

bectomy in the lower extremeties
3. To learn about indications, alternative treatments and outcomes
Acute vessel occlusion of the lower extremity is mostly caused by 
arterial emboli or thrombosis. Dissection and vessel ruptures are 
other entities, which can lead to acute vessel occlusion. The affected 
limb is at risk due to the sudden onset of ischemia. Thrombus mate-
rial can be removed operatively, e.g., using a Fogarty balloon. 
Endovascular procedures include intra-arterial thrombolysis or 
mechanical thrombectomy using different catheter devices.
On the other hand, chronic vessel occlusion is mostly associated 
with progressive atherosclerotic disease. If thrombotic material is 
organized, thrombolytic therapies are of limited value. However, 
mechanical thrombectomy procedures might also be challenging. 
Particularly, the passage of the occluded vessel segment and access 
to the true lumen distal to the occlusion might raise difficulties. A 
huge amount of thrombotic material in long occlusions is another 
issue, which can cause difficulties during the procedure.
Today, a great variety of devices is available for the endovascular 
treatment of acute as well as chronic vessel occlusions, which fol-
low different therapeutic strategies. Thrombi can be removed by 
aspiration or rheolytic, laser, and rotational thrombectomy, which 
have their own advantages and disadvantages. In addition, there 
are dedicated devices that facilitate the passage of chronic throm-
bus material and re-entry into the true lumen in case of subintimal 
recanalization.
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2702.2
Visceral artery thrombectomy
J. Raupach
Department of Radiology, University Hospital, Hradec Králové, 
Czech Republic

Learning Objectives
1.  To learn about indications of visceral artery thrombectomy
2. To learn about different techniques and devices for throm-

bectomy in visceral arteries
3. To learn about indications, alternative treatments and outcomes
Clinical symptoms
Acute visceral thrombembolic event with occlusion of visceral arter-
ies is a potential life-threatening situation, especially when the supe-
rior mesenteric artery (SMA) is affected. Patients with acute SMA 
embolic occlusion present with an acute abdomen having the follow-
ing signs: sharp abdominal pain, nausea, vomiting, bloody diarrhea, 
and systemic hypotension. Splenic artery occlusion is usually accom-
panied by epigastric or left upper quadrant discomfort. Sharp back 
pain, nausea, vomiting, and hematuria may be present in sudden 
renal artery occlusion. Hepatic artery occlusions are either asymp-
tomatic or associated with pain in the right upper quadrant (1).
Diagnosis
The diagnosis of visceral ischemia due to thromboembolic artery 
occlusions is usually established via contrast-enhanced computed 
tomography (CT). The range of the CT examination is from the dome 
of the liver to the level of the perineum. Both arterial and venous 
phases (slice thickness of 1-5 mm, increment 0.75 mm) are obtained. 
Three-dimensional multiplanar reconstructions are used in the sag-
ittal, coronal, and transverse planes for better orientation (2).
Centre experience and results
We would like present our experience with mechanical thrombec-
tomy of the visceral arteries. Between 2003 and 2015, we applied 
the endovascular recanalization technique for the treatment of SMA 
embolic occlusion in 44 patients and of renal artery embolic occlu-
sion in 4. Transcatheter embolus aspiration was used as the primary 
technique in all 48 patients. Adjunctive local thrombolysis (n=4) and 
stenting (n=5) were also utilized in cases of incomplete recanaliza-
tion. Laparotomy on demand was considered by the further clinical 
course after primary endovascular therapy of SMA occlusion.
Patient selection protocol for therapy of embolic SMA occlusion
We started with endovascular approach in patients with CT signs of 
embolic occlusion of main stem of the SMA and with mild or mod-
erate clinical and laboratory signs of peritonitis. After successful 
endovascular procedure, we re-evaluated clinical status and course 
in 4 hours. Patients whose symptoms subsequently improved were 
treated conservatively with anticoagulation and antiaggregation 
therapy. Conversely, patients with progressive worsening of abdom-
inal symptoms and deterioration of laboratory results were referred 
to laparotomy. Patients with signs of severe peritonitis and shock or 
with CT signs of advanced intestinal ischemia and perforation were 
primary indicated for surgical laparotomy and based on the find-
ings, subsequent therapy was given.
Patient selection protocol for therapy of embolic renal artery 
occlusion
Only large embolic occlusions of the main renal artery with renal 
function impairment were treated. Small, unilateral, segmental 
occlusions without renal function impairment were not indicated for 
treatment despite initial significant pain.
Endovascular revascularization techniques
- Transcatheter embolus aspiration (3-6): Femoral access was 
used in all cases. An 8-9-F angled guiding catheter (JCV Vistabritetip, 
Cordis, Miami Lakes, USA) was inserted behind the origin of the SMA 
or renal artery to gain a stable position. The aspiration catheters (5F, 
6F, 7F) were advanced coaxially close to the embolus, and then neg-
ative pressure for suction was created. The aspiration was applied 
manually using a 20- or 50-ml syringe. The aspiration catheter was 
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removed during continuous suction with captured embolus. To 
achieve good recanalization, several passes and aspirations were 
necessary.
- Local thrombolysis with rt-PA: in cases of incomplete embolus 
aspiration from the SMA or renal artery trunk (7)
- SMA or renal artery stenting: in cases of flow-limiting stenosis at 
the origin of the SMA or renal artery
Center results
In the group with SMA embolism (n=44), we endovascularlly 
achieved complete recanalization of the stem of the SMA in 39 
patients (88.6%). After a failed endovascular approach, two patients 
underwent successful surgical Fogarty embolectomy. Subsequent 
laparotomy was performed in 32 patients (72.7%), and bowel necro-
sis required resection in 18 (40.9%). One fatal hemorrhagic complica-
tion based on injury of the jejunal branches developed after endo-
vascular therapy. We observed moderate groin hematoma in three 
patients, which was treated conservatively. In one patient, groin 
haematoma was associated with postcatheterization pseudoaneu-
rysm, which was treated by ultrasound-guided thrombin injection. 
Peripheral embolization associated with the aspiration technique 
developed in two patients (renal artery, common femoral artery). 
Renal embolization was successfully treated by means of another 
aspiration; femoral artery occlusion was solved surgically. The total 
in-hospital mortality within this group was 22.7% (10/44).
In the group with renal embolism (n=4), we endovascularlly recana-
lized main renal artery trunk in all cases. Significant segmental artery 
occlusion was still present after treatment in one patient. Clinical 
improvement was achieved in 3 patients (75%), and one required 
dialysis for the progressive deterioration of renal function.
Other techniques for visceral artery thrombectomy may be applied 
and are available in current literature.
Mechanical thrombectomy by Rotarex (8).
Suction thrombectomy by AngioJet (9).
Pharmacologic thrombolysis with EKOS catheter (10).
Mechanical thrombectomy with a carotid filter (11).
Mechanical thrombectomy with stent retriever.
Thrombectomy system Penumbra/Indigo.
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2702.3
Venous thrombectomy
G.J. O’Sullivan
Interventional Radiology, U.C.H. Galway, Galway, Ireland

Learning Objectives
1.  To learn about indications for venous thrombectomy
2. To learn about different techniques and devices for venous 

thrombectomy
3. To learn about indications, alternative treatments and outcomes
Deep vein thrombosis (DVT) is a serious health problem and 
accounts for approximately 300-500,000 admissions to U.S. hospitals 
each year. Traditional treatments for DVT rely on anticoagulation to 
diminish the incidence of proximal propagation but do not directly 
address the thrombus itself.
Not all DVTs are the same, and essentially, the more proximal the 
DVT, the more painful and swollen the leg is initially and the more 
serious the long-term problems (the post-thrombotic syndrome). 
Therefore, more attention is focused on the ilio-femoral segment 
than elsewhere.
Methods of attacking the thrombus include surgical removal, chem-
ical thrombolysis, ultrasound accelerated thrombolysis, mechanical 
thrombectomy, pharmaco-mechanical thrombectomy, aspiration, 
and a combination of these. The latter techniques are usually achiev-
able in a single treatment session.
Venous thrombectomy relies on accurate diagnosis, usually a patent 
popliteal vein, and aggressive thrombus removal. Finally, successful 
thrombectomy commonly reveals an underlying venous stenosis, 
and this will require large-bore stent placement.
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2702.4
Mechanical intracranial thrombectomy
C.P. Stracke1, R. Chapot2;
1Klinik für Neuroradiologie, Alfried Krupp Krankenhaus, Essen, 
Germany, 2Klinik für Radiologie und Neuroradiologie, Alfried Krupp 
Krankenhaus, Essen, Germany

Learning Objectives
1.  To learn about the logistic requirements around intracranial 

thrombectomy
2. How to use different devices for thrombectomy
3. To learn about recent outcomes of intracranial thrombectomy
Mechanical thrombectomy has proven its efficacy in acute stroke 
with major vessel occlusion in recently published randomized trials 
(MR CLEAN, ESCAPE, and EXTEND IA). All studies showed the supe-
riority of mechanical thrombectomy compared with conventional 
stroke therapy including IV lysis. Studies differ in patient selection, 
recanalization rate, and clinical outcome.
However, the studies to date provide no clear criteria for patient 
selection and treatment indication.
All studies proved the efficacy of stent retrievers, whereas aspiration 
techniques without retrievers have no positive clinical evidence yet.
Mechanical thrombectomy with stent retrievers can be performed 
in different technical strategies. The use of a proximal balloon-guid-
ing catheter, intermediate catheters, or normal-guiding catheter 
represents different technical strategies. We present multicenter 
data comparing those techniques.

Special Session
Transcatheter embolisation in liver metastatic 
disease

2703.1
Neuroendocrine liver metastases
B.A. Radeleff
Diagnostic and Interventional Radiology, University of Heidelberg, 
Heidelberg, Germany

Learning Objectives
1.  To learn about pathology pathways of neuroendocrine liver 

metastases
2. To learn about when and how to treat neuroendocrine liver 

metastases
3. To learn about the outcomes of the treatment
Liver metastases from neuroendocrine tumors (NETs) have, similar to 
hepatocellular carcinomas (HCCs), a predominant blood supply from 
the hepatic artery. Using the ischemic effect of embolization parti-
cles alone (bland embolization; TAE) or combined with an intra-arte-
rial injected chemotherapeutic agent (TACE), these minimally inva-
sive procedures are indicated in NETs with progressive liver metas-
tases or in a palliative situation, when symptoms do not respond to 
somatostatin analogs.
Loading the chemotherapeutic agent into embolization particles 
(drug-eluting beads, DEBs), the so-called DEB-TACE, offers a higher 
local toxicity but significantly lower rate of doxorubicin-related side 
effects. In the literature, there is still no significant difference regard-
ing the time to progression between SIRT, TAE, and TACE/DEB-TACE, 
with a positive trend for TACE & DEB-TACE. (1-8)
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2703.2
CRC liver metastases
A. Denys
Radiology and Interventional Radiology, CHUV, Lausanne, 
Switzerland

Learning Objectives
1.  To learn about the newest guidelines on the treatment of CRC 

liver metastases
2. To learn about the role of embolisation techniques for CRC
3. To learn about the different techniques, and how and when to 

use them

No abstract available.

2703.3
Other liver metastases
K.P. van Lienden
Dep. of Interventional Radiology, Academic Medical Center, 
Amsterdam, Netherlands

Learning Objectives
1.  To learn whether there are guidelines for non-CRC treatment
2. To learn about different approaches and how these compare 

with those for CRC
3. To learn about the outcomes of different metastases

No abstract available.

2703.4
Portal vein embolisation
M. Das
Department of Radiology, Maastricht University Medical Center, 
Maastricht, Netherlands

Learning Objectives
1.  To learn about the indications for portal vein embolisation
2. To learn about different approaches and techniques for PVE
3. To learn how to evaluate treatment success and outcome data
In patients suffering from liver malignancies (metastasis or primary 
liver cancer), surgical liver resection is usually the treatment method 
of choice. Depending on the extent of liver diseases, this may not 
be possible in the majority of patients (>70%). This is mostly due to 
extensive liver disease, which would result in insufficient healthy 
liver tissue (remnant liver tissue) after resection. Postoperative liver 
failure is feared as it occurs in up to 30% of patients. Portal vein 
embolisation (PVE) is performed in patients in whom resection can-
not be performed due to small liver remnant. The rationale behind 
PVE is to occlude portal vein vessels of the diseased liver part, 
thereby stimulating compensatory contralateral hypertrophy to 
increase future liver remnant (FLR).
Different approaches are currently being used and have been eval-
uated in the literature: mainly perioperative portal branch ligation 
and percutaneous PVE. For interventional PVE, different embolisa-
tion materials have been used and described. Depending on local 
preference and availability, microparticles, coils, gelatin sponge, 
n-butyl cyanoacrylate with lipiodol, plugs and fibrin glue have been 
used. Often different embolisation materials are combined, e.g. 
peripheral embolisation with microparticles and proximal occlusion 

with plugs. Due to lack of prospective trials with different embolisa-
tion materials, evidence remains unclear as to the best embolisation 
material to choose; nevertheless, n-butyl cyanoacrylate resulted in 
the highest increase in FRL in the published studies (27.5-69.4%). 
Technical success rate is almost 100%. Usually four weeks prior to 
surgery, PVE is performed. PVE is performed if FLR to total liver ratio 
is <25-30%. Prior to surgery, FLR is calculated again, usually based 
on CT imaging. Portal venous access is usually gained under ultra-
sound guidance. No consensus exists regarding the choice of con-
tralateral or ipsilateral approach. A 5-Fr access sheath is most com-
monly used. After visualisation of the portal branches, especially 
anatomical variants and segment IV branches, embolisation is per-
formed from distal branches superselectively to central branches. 
Some authors recommend closure of the puncture route by gelfoam 
or other material, but again no consensus exists on this technique. 
Fortunately, complication rate is low. Most common minor compli-
cations are abdominal pain (20-23%) and fever (25-37%), while major 
complications such as liver abscess (0.3%) and cholangitis (0.2%) are 
extremely rare.
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Special Session
Malignant bone tumours: current evidence and 
new frontiers

2704.1
Focal treatment: when and how
M.R. Callstrom
Department of Radiology, Mayo Clinic, Rochester, MN, United States 
of America

Learning Objectives
1.  To learn about the indication of focal therapies
2. To learn about the differences of focal therapies
3. To learn about combination with systemic therapies

No abstract available.
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2704.2
Pain palliation of bone metastases
A.D. Kelekis
2nd Radiology Dpt, University of Athens, Athens, Greece

Learning Objectives
1.  To learn about the different IR options
2. To learn about the role of radiation therapy
3. To learn about patient selection

No abstract available.

2704.3
Fractures: prevention and treatment
J. Garnon1, B. Schenck2, S. Schuller3, G. Tsoumakidou1, A. Gangi1;
1Interventional Radiology, University Hospital of Strasbourg, 
Strasbourg, France, 2Traumatology, University Hospital of 
Strasbourg, Strasbourg, France, 3Spine Surgery, University Hospital 
of Strasbourg, Strasbourg, France

Learning Objectives
1.  To learn about technique of osteoplasty
2. To learn when osteoplasty is not enough
3. To learn the role of IR in minimal invasive osteosynthesis
Management of bone metastases is multidisciplinary, and the inter-
ventional radiologist has a key role to play. Several minimal percuta-
neous techniques have been developed over the past years to treat 
and prevent fractures. It offers an alternative to surgery in some indi-
cations. Fractures may occur because of an underlying bony tumour 
but also because of bone insufficiency. Another issue in cancer 
patients is the management of impending fractures, especially when 
the patient is asymptomatic. The interventional radiologist may face 
different clinical situations, and should be able to choose the most 
appropriate treatment regarding the location of the lesion, but also 
the symptoms and the general status of the patient. He should also 
be aware of the existing surgical possibilities, as interventional radi-
ology is not appropriate for all situations. We will review the indica-
tions and evidences in the literature for different locations of lesions.
Spine
Vertebroplasty is indicated to consolidate malignant compression 
fractures of the vertebral body in the cervical, thoracic and lumbar 
spine. Publications about the use of cementoplasty to consolidate 
pathological fractures of the vertebral body have been published 
for more than 20 years, with a high level of evidence. Vertebroplasty 
reduces the pain related to pathological fractures and provides bone 
stabilization, thus avoiding further vertebral collapse. Although sev-
eral publications have highlighted the safety and efficacy of other 
vertebral augmentation techniques (such as kyphoplasty, vertebral 
body stenting, and kiva implants), the benefit of these devices over 
conventional vertebroplasty in the management of malignant frac-
tures is unclear.
With the improvement of imaging and follow-up, more and more 
asymptomatic lytic lesions are detected before a fracture occurs. 
Decision of prophylactic consolidation should be based on imaging 
features. The risk of vertebral body collapse increases with the per-
centage of bone destruction, and becomes significant if the tumour 
infiltrates more than 50% to 60% of the vertebral body in the tho-
racic spine and more than 35% to 40% in the lumbar spine. These 
rates decrease if there is an associated destruction of the posterior 
elements of the vertebra. Scores of spinal instability exist and may 
be used to decide whether vertebroplasty or surgery is the most 
appropriate.
In case of posterior wall disruption with epidural infiltration, surgery 
has to be discussed as the first-line treatment especially if the patient 
presents neurological symptoms. Percutaneous procedures associated 

to cementoplasty, such as plasma mediated radiofrequency ablation 
or mechanical removal of the tumour, have been reported but there 
are only case series and the level of evidence is low.
Pelvis
Pelvis is very frequent location of bone metastases. Cementoplasty 
has been widely used to treat lytic lesions of the acetabular roof 
with good results. Care should be taken in case of cortical disrup-
tion, as intra-articular cement leakage may have disastrous func-
tional consequences.
Fixation of pathological fractures of the iliac wing with open surgery 
is effective and is usually performed in patients with a long life expec-
tancy. In many cases, end-stage patients cannot benefit from a surgi-
cal treatment, as it is associated with a high morbidity. Cementoplasty 
may be used but mechanical properties of the cement are not 
adapted to stress forces applying to the iliac wing. Secondary fracture 
of a cemented zone is therefore likely to occur. Recently, percutane-
ous screw fixation has been proposed to treat these fractures. Several 
publications already reported the feasibility and safety of CT-guided 
screw fixation in the pelvis of trauma patients. Performing percuta-
neous osteosynthesis in cancer patients is feasible but may be tech-
nically more demanding, as the underlying bone is usually pathologic 
(whether it is lytic, blastic or both). Associated cementoplasty may 
help to fix the screws in the bone, therefore avoiding secondary dis-
lodgement. It should be emphasized that there is only scarce litera-
ture available on the subject. Further studies are needed to confirm 
that percutaneous screw fixation is really effective.
Fractures or impending fractures of the proximal extremity of the 
femur requires surgery whenever possible. In non-surgical patients 
presenting with an impending fracture, combination of cemen-
toplasty and screw fixation of the femoral neck may be proposed. 
Treatment should be proposed based on imaging and Mirel’s score. 
To date, only 20 cases have been reported in the literature
Long bones of the limbs
Metastases in the limbs are associated with a high risk of frac-
tures. To evaluate this risk, Mirel’s score is widely used in the liter-
ature. The score evaluates the risk of secondary fracture based on 
the site, the size and the kind of lesion, and the presence of pain. In 
case of fracture or score>8, surgical fixation has to be considered. 
Intramedullary Nailing seems to be the most effective technique 
and offers an immediate consolidation with a minimal invasive 
approach. Alternatives to surgery, such as cement-filled catheters 
of flexible nails, have been proposed but there are only small case 
series in the literature. Cementoplasty alone has also been reported 
and seems effective to improve the pain and the mechanical func-
tion of the limb, especially for lesions measuring less than 3cm and 
located in the upper limb. Secondary fractures may occur (up to 10% 
in the literature). However, fracture in a cemented long bone does 
not preclude secondary surgery.
In conclusion, interventional radiology may help to treat patients, 
which are not surgical candidates. Except vertebroplasty, level of 
evidence of other percutaneous techniques is still low; and further 
studies are needed.

2704.4
The potential of high-intensity focused ultrasound
A. Napoli
Department of Radiological Sciences, University of Rome La 
Sapienza, Rome, Italy

Learning Objectives
1.  To learn about the technique of MR guided HIFU
2. To learn about MR-HIFU beyond palliation
3. To learn about patient selection
Malignant bone tumors: current evidence and new frontiers
Bone is the third most common organ to which cancer metastasizes 
(1). The increase in life expectancy has resulted in more patients with 
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cancer and thus in an increase in the incidence of bone metastases, 
particularly in patients with prostate or breast cancer (2). However, 
while systemic disease progression is managed with chemotherapy 
alone, bone metastases may often require an additional independent 
local therapy in order to prevent skeletal complications and preserve 
the quality of life (1, 3). Pain is the most common symptom of bone 
metastases, with 50%–70% of patients suffering from severe pain.
Current treatments for patients with bone metastases are primar-
ily palliative and include localized therapies (radiation and sur-
gery), systemic therapies (chemotherapy, hormonal and radiophar-
maceutical therapies, and bisphosphonates, although the primary 
goal of the use of these therapies is often to address the disease 
itself), and analgesics (opioids and non-steroidal anti-inflammatory 
drugs). Recently, radiofrequency ablation has been tested as a treat-
ment option for bone metastases. Following large efforts in the field 
of technological and medical research to significantly reduce side 
effects of the conventional treatment and provide additional thera-
peutic options, several new modalities have been introduced in the 
last decades including radiofrequency, laser, microwaves, and cryo-
ablation. External beam radiotherapy (EBRT) is the current noninva-
sive standard for local pain palliation; however, 20%–30% of patients 
do not achieve symptom relief (4, 5), and pain may recur in up to 
25% of patients following treatment (6).
Magnetic resonance-guided focused ultrasound (MRgFUS) is already 
clinically approved in the European Union for the palliative care of 
bone metastases (7-9). MRgFUS combines focused ultrasound energy 
to thermally ablate tissue in combination with continuous MR imag-
ing and thermal feedback. The treatment is noninvasive, does not 
require ionizing radiation, and usually conducted in an outpatient 
setting. Because focused ultrasound energy is nonionizing, there 
is no dose limit; treatment can be repeated, if needed, upon symp-
tom recurrence or new tumor appearance. The major advantages 
of MRgFUS include MR-guided three-dimensional visualization for 
high-accuracy treatment planning, real-time monitoring of thermal 
damage in the target zone using MR thermometry, continuous tem-
perature mapping of treated tissue (10), and immediate post-treat-
ment assessment of therapy. An additional advantage of MRgFUS 
over other ablative techniques is the totally noninvasive nature of the 
focused ultrasound intervention. During treatment, real-time mul-
tislice MR thermometry was used to evaluate the rise in temperature 
of the tissue. Based on this feedback, portions of the periosteum and/
or tumor that were not fully ablated may be retreated. This real-time 
MR feedback also enables the physician to overcome mis-registration 
due to respiratory or bulk patient movement (11-13).
In general, focused ultrasound systems produce acoustic energy by 
using a piezoelectric transducer that operates at frequencies of 200 
kHz–4 MHz. At these energy levels, the interaction between focused 
ultrasound beams and biologic tissue results in a rise in cell tempera-
ture over the treated volume of tissue. The increased cell temperature 
leads to coagulative necrosis at a thermal range of 65–85°C depend-
ing on the tissue absorption coefficient (14-15). To achieve a greater 
and more rapid elevation in temperature, each sonication is usually 
limited to focal volumes of 0.2–5 mm3, with a substantially negligible 
effect on the surrounding tissue. Sonications are limited in duration 
to only a few seconds, thereby reducing the potentially detrimental 
effects of perfusion and blood flow on energy distribution (16-17).
For pain palliation, the concentration of acoustic energy on the 
intact surface of cortical bone rapidly creates a temperature increase 
that determines critical thermal damage to the adjacent periosteum; 
because the periosteum is the highest innervated component of the 
mature bone tissue, its ablation is an extremely effective approach 
for pain management (18-19).
MRgFUS ablation is indicated to treat painful bone lesions from met-
astatic disease in patients with known history of malignancy, as 
shown by clinical or imaging examinations. In particular, MRgFUS 
ablation is indicated in patients who are considered radiation failures 
(those patients who received radiation without adequate symptom 

relief, those who can no longer undergo ERBT for safety reasons, and 
those who refuse other therapy options. In our department, we have 
evaluated the safety and efficacy of MRgFUS treatment for the pain 
palliation of lesions from different known primary tumors. Our study 
was conducted in patients who had exhausted EBRT as well as in 
patients not previously treated with EBRT for target metastases, and 
it demonstrated that MRgFUS can be effectively applied as primary 
noninvasive technique for pain palliation related to bone metasta-
ses (20). Clinical data include evaluation of visual analog pain score 
(VAS), changes in the drug schedule, and improvements in the qual-
ity of life. The VAS is an 11-point pain scale that ranges between 0 and 
10 where 0 is considered to be no pain at all and 10 is the worst pain.
As compared with other biological tissues, the absorption rate of 
ultrasound by the cortical bone is up to 50 times higher, thereby 
allowing only a minimal fraction of the applied energy to penetrate 
across the cortex (16-17). As a result, for many years, the general con-
sensus was that high-intensity focused ultrasound could not be 
used for the therapeutic ablation of lesions localized deeply within 
the bone marrow, thereby limiting its application to pain palliation 
in superficial lesions (13). Recently, it has been demonstrated that 
while both high acoustic absorption and low thermal conductivity 
of the cortical bone limit the diffusion of the conventional focused 
ultrasound energy to the cortex surface, the use of treatment pro-
tocols with modulated treatment parameters may achieve heating 
effect at therapeutic level deeper into the bone marrow (21). The 
modulation of treatment parameters for tumor control relies on sys-
tem tuning to increase acoustic energy levels and sonication dura-
tion and to decrease the frequency, allowing heating beyond the 
cortex (22-24). In fact, lower the frequency, deeper is the penetra-
tion. Therefore, this technique also has a potential role in achieving 
local tumor control allowing remineralization of the trabecular bone 
or reducing the lesion size (25).
In our department, to evaluate treatment efficacy in terms of local 
tumor control, lesion changes were evaluated according to MD 
Anderson (MDA) criteria (20). High-intensity focused ultrasound cre-
ates a variable degree of lesion necrosis quantifiable with nonper-
fused volume (NPV) defined as the volume of cancer tissue enhanc-
ing at baseline that did not show any contrast uptake after treatment. 
The use of NPV parameter can represent an added value in the evalu-
ation of treated area and should be analyzed in association with MDA 
criteria. The use of NPV as the immediate predictor of tumor necro-
sis and thus of the efficacy of the treatment might play an important 
role in future patient management, thereby avoiding persistence 
with a potentially ineffective treatment and consequences such 
as toxic effects and morbidity, accelerated tumor growth, delay in 
potentially effective treatment, and unnecessary expense.
MRgFUS is performed on an outpatient basis and has the poten-
tial to be repeated if necessary; moreover, the absence of adverse 
events suggests this treatment option as a viable alternative to stan-
dard pain palliation treatments including EBRT.
In conclusion, MRgFUS ablation is an extremely promising alter-
native therapy for pain palliation in patients suffering from bone 
metastases. The treatment can be performed in a single session, is 
non-invasive, does not use ionizing radiation, and utilizes MR guid-
ance for precise targeting and thermal control, which confers a high-
safety profile. Focused ultrasound energy creates bone metastasis 
necrosis, which might have a future role in local tumor control.
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Honorary Lecture
Josef Roesch Lecture

2901.1
CLI beyond pipe fitting
J.A. Reekers
Department of Radiology, Academic Medical Centre, Amsterdam, 
Netherlands

Critical limb ischemia (CLI) is an ill-defined clinical status. In daily 
practice, the diagnosis of CLI is based on clinical symptoms such as 
pain at rest, non-healing ulcers, or gangrene. These clinical signs 
can be supported by more or less objective parameters such as ABI, 
absolute ankle pressure, toe pressure, and transcutaneous oxygen 
measurement. In 1992, European consensus document, Nordgren, 
was published by defining CLI based on these parameters. It has 
been known for a long time that these objective parameters are 
variable and not an absolute proof of CLI but are merely supportive 
for the diagnosis of CLI. In daily practice, CLI is an absolute indica-
tion for revascularization as without revascularization, the limb will 
be lost. If this is true, it is very important to have a clear and undis-
puted agreement about what CLI is. From the literature, it has been 
shown that about 50% of patients who have CLI under the definition 
of the consensus document will not lose their limb, and their ulcers 
will heal without revascularization. It is also known that around 
15% of patients with CLI will lose their leg despite revascularization. 
Therefore, according to the definition of CLI, 50% does not need 
revascularization and 15% will not benefit from any revasculariza-
tion. It has been known for a long time that the result of revascu-
larization by any technique for the endpoint limb salvage is around 
85%. This is with or without a patent bypass or PTA. Because 50% 
will not lose their limb even without revascularization and 15% 
will, anyhow, be amputated, revascularization is only beneficial for 
the remaining 30% of the patients with CLI. The most important 
research question for the coming decade regarding CLI is therefore 
to develop tests to identify those 30% for whom revascularization is 
mandatory. This personalized treatment regarding CLI will lead to a 
huge reduction in costs without an extra limb loss.

Hot Topic Symposium
Paediatric IR – expand your horizons

2902.1
Aneurysmal bone cysts
P. Warren
Interventional Radiology, Nationwide Children’s Hospital, 
Columbus, OH, United States of America

Aneurysmal bone cysts (ABCs) are benign, locally aggressive bone 
tumors most commonly diagnosed in the first and second decades of 
life. Historically, treatment consists of surgical intralesional excision or 
en bloc resection; however, recurrence rates are generally high ranging 
from 12% to 71%, with the highest recurrence rates seen in younger 
patients. In the 1990s, sclerotherapy was introduced as an alterna-
tive to surgical therapy and has proven to be highly effective with low 
recurrence rates and more favorable side-effect profile. Sclerotherapy 
offers a minimally invasive percutaneous option for therapy with 
decreased length of recovery, greater mobility, and lesser disruption 
of daily activities during treatment. This presentation will focus specif-
ically on techniques, potential pitfalls, and expected outcomes when 
performing percutaneous sclerotherapy of ABCs as well as on the use 
of doxycycline as a chemical ablation agent for these lesions.
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2902.2
Lymphatic malformations of the orbit
A.M. Barnacle
Radiology, Great Ormond St Hospital for Children, London, 
United Kingdom

Lymphatic malformations (LMs) of the orbit are benign vascular mal-
formations, often diagnosed in early childhood. They are defined 
within the group of slow-flow malformations in the classification 
devised by Mulliken and Glowacki and recently updated by the 
International Society for the Study of Vascular Anomalies (ISSVA). 
Most commonly, orbital LMs present with slow, insidious propto-
sis or pseudoptosis, but they also can present with acute, painful 
proptosis secondary to intra-lesional haemorrhage. Complications 
include cellulitis, amblyopia and impaired visual acuity (VA). 
Historically, the management of orbital LMs has involved complex, 
aggressive surgical intervention with variable results and high recur-
rence rates; thus, oculoplastic surgeons are, understandably, reluc-
tant to intervene in order to treat these lesions.
LMs of the orbit appear to be more commonly macrocystic than 
microcystic, although macrocystic orbital LMs may be associated 
with microcystic disease elsewhere on the face. The malformations 
may have a slow-flow venous component to them of variable signifi-
cance. Orbital macrocysts occur in both intra- and extra-conal loca-
tions, often surrounding the optic nerve complex. Cysts vary in size 
and often contain altered blood, as demonstrated by varying signal 
characteristics on MRI. Long-standing lesions can be associated with 
bony orbital expansion.
Small published series have reported the use of percutaneous 
sclerotherapy for orbital LMs, with a variety of sclerosing agents 
and techniques. Results are very promising in terms of reduction 
in lesion size and improvement in proptosis. Detailed post-sclero-
therapy VA outcomes are poorly documented, but the risk of dam-
age to or the loss of VA appears to be low in experienced hands; 
in the author’s experience, generally, VA improves significantly 
post-sclerotherapy.
Sodium tetradecyl sulphate and bleomycin are the sclerosing agents 
most commonly used in the orbit. Technique must be meticulous, 
with every effort made to exclude aberrant intra-cranial drainage 
or arterial communication before injecting the sclerosant. The ini-
tial post-operative course can be stormy due to swelling and inflam-
mation within the orbit; hence, a robust ophthalmological back-
up is essential. The volume of sclerosant must be titrated carefully 
according to the size and distribution of the lesion and the patient’s 
recent ophthalmological history. The procedure usually needs 
to be repeated several times for complex, long-standing lesions. 
Recurrence is recognised.
There is a steep learning curve associated with orbital sclerotherapy, 
and treatment by an experienced team is strongly recommended.

2902.3
Lymphatic intervention in children
M. Itkin
Department of Radiology, University of Pennsylvania Medical 
Center, Philadelphia, PA, United States of America

Lymphatic system is an integral part of the body fluid exchange. 
Injury or disease of lymphatic ducts can result in significant morbid-
ity and mortality. Over the years, the main impediment for the diag-
nosis and treatment of lymphatic flow disorders was the inability to 
image the lymphatic system. The new methods of central lymphatic 
imaging such as intranodal lymphangiogram and contrast-enhanced 
MR lymphangiogram provided new insights into the lymphatic anat-
omy and lymphodynamics in pathological conditions (1-3). Using 
these imaging techniques, it became possible to develop treatment 

algorithm of non-traumatic chylothorax (4). Minimally invasive inter-
vention techniques of the central lymphatic system, including tho-
racic duct embolization and lymphatic disruption, proved to be 
effective methods in the treatment of the chylous effusions (5).
The new imaging techniques also allowed an understanding of the 
pathophysiology of diseases such as plastic bronchitis, neonatal 
chylothorax, and pulmonary lymphangiomatosis. This knowledge 
allowed the subsequent development of successful minimally inva-
sive treatment strategies for these conditions (6,7).
Protein-losing enteropathy is a disease that is characterized by the 
loss of proteins in stool that results in significant reduction of the 
level of albumin in blood. Contrast-enhanced MR lymphangiogram 
and liver lymphangiogram allowed the successful identification of 
the leakage point of the intestinal and liver lymph into the intesti-
nal lumen. Selective catheterization and embolization of the leaking 
vessels was successfully used to treat this condition.
Future, wider application of the MR lymphangiogram and liver lym-
phangiogram would allow the discovery of the role of the lymphatic 
flow in conditions such as ascites in liver cirrhosis, heart failure, and 
interstitial lung disease. An understanding of the underlying patho-
physiology of these conditions will improve outcomes of the percu-
taneous treatment.
Lymphatic imaging and interventions are future frontiers of inter-
ventional radiology, and they would soon become a part of the 
treatment options that are offered by every interventional radiology 
department to treat both unique and common conditions.
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2902.4
Thrombolysis in children and adolescents
A.M. Cahill
Radiology, Children’s Hospital of Philadelphia, Philadelphia, PA, 
United States of America

Endovascular thrombolysis in children comprises mechanical, phar-
macomechanical and catheter-directed therapies, as in the adult 
population, with options of angioplasty and stent placement when 
required.
In children, the use of thrombolytic therapy for non-limb-threatening 
DVT is based on the rationale that rapid clot dissolution will result in 
improved valve preservation and reduced post-thrombotic syndrome 
(PTS) risk, and it must be balanced with the risk of major hemorrhage. 
Goldenberg et al. in a small retrospective study of “high risk” lower 
extremity DVT in children identified significant difference in the inci-
dence of PTS in children receiving thrombolysis (incidence, 22%) com-
pared with that in children receiving anticoagulation alone (77%). To 
date, there are no randomized controlled trials comparing systemic 
thrombolytic therapy to catheter-directed therapy in children. Kukreja 
et al. reported greater than 90% thrombolysis response in a cohort of 
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41 children as young as 3 months of age undergoing endovascular 
thrombolysis for upper and lower extremity DVT, with a PTS incidence 
of 14%. In addition, this group also reported successful endovascular 
thrombolysis in 11 children less than 24 months of age, with positive 
thrombolysis response and rates of 95%–100% in 64% of cases.
Goldenberg et al. also reported rates of 94% for endovascular lysis 
in adolescents with a similar PTS rate of 13% at 1–2-year follow-
up. Major bleeding rates and pulmonary embolism rates that were 
reported ranged from 2% to 8% and 0% to 2%, respectively.
PTS assessment, a major outcome assessment, is challenging in chil-
dren due to the inability to accurately assess symptoms and the 
lack of validation of test/retest reliability. The two most used exist-
ing tools include modified Villalta and Manco-Johnson scales, both 
with limitations notwithstanding the lack of ability to compare with 
the standard Villalta score reported for adults. A recent-hematology 
working group recommended that when reporting PTS in a pediat-
ric population, both scales are used for comparison, and that “defi-
nite PTS” is not reported until at least 1 year post-presentation and 
with two independent tests performed at least 3 months apart.
Randomized controlled trials need to be performed to assess risks 
and benefits of thrombolysis in children with extensive venous 
thrombosis limited somewhat by incidence. Currently, the prospec-
tive randomized ATTRACT trial will help define the benefits of cathe-
ter-based thrombus removal over anticoagulation alone in the adult 
population and provide guidance regarding inclusion and exclusion 
criteria for CDT, with a 2–4-year follow-up anticipated.
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TIPS for refractory ascites and variceal bleeding
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Learning Objectives
1.  To review the role of TIPS in the management of portal hyper-

tension, with a particular focus on refractory ascites and variceal 
bleeding, according to the latest evidence

2. To review the role of TIPS as a bridge to liver transplantation, 
based on the experience at the IR Unit of CHBPT in Lisbon

3. To evaluate the likely role of TIPS in the future
Transjugular intrahepatic portosystemic shunt (TIPS) conception 
began over five decades ago, with the work of Rosch and Hanafee 
in the 1960s, although its widespread clinical use was only estab-
lished in the 1990s, with great contributions from Colapinto and 
Richter the decade before. TIPS was in itself a problem solver for 
the treatment of portal hypertension. Being a percutaneous tech-
nique, it avoided the main problems raised by the creation of sur-
gical shunts: open surgery and the requirement for revision or liga-
tion at liver transplant. However, TIPS was also born with two impor-
tant problems: patency, which was limited until the development 
of expanded polytetrafluoroethylene (e-PTFE)-covered stents, and 
hepatic encephalopathy, which can be a contraindication to, or a 
complication from, TIPS. The former benefitted from the devel-
opment of e-PFTE-covered stents, and a significant improvement 
in patency ensued. The latter remains a challenge, with 3-7% of 
patients developing encephalopathy refractory to medical therapy, 
as a consequence of TIPS placement.
Two major indications were established for referring patients for 
TIPS placement: refractory ascites and variceal bleeding. Ascites 
refractory to medical treatment leads to poor prognosis and is cur-
rently the most frequent indication for TIPS placement. TIPS can 
relieve the ascites and decrease the need for diuretics and large-vol-
ume paracentesis, although survival and quality of life benefits have 
not been consistently shown. Acute variceal bleeding is the most 
immediately life-threatening complication of portal hypertension. 
In most cases, it can be controlled with pharmacologic and endo-
scopic treatment, and TIPS is usually reserved for failure of these 
approaches. Although technically feasible, mortality rates in this set-
ting, with critically ill patients, are unsurprisingly high. The work of 
Garcia-Pagan and colleagues on early TIPS has shown that the role 
of TIPS can be expanded with direct benefits to selected patients.
Technically, the creation of TIPS requires appropriate training. There 
are numerous variations in TIPS placement technique, and the most 
important aspect is to use the one with which the interventional 
radiologist is most familiarized and which offers the best safety pro-
file. From the literature and from our experience at the IR Unit of 
CHBPT in Lisbon, continuous experience is a critical factor in improv-
ing patient outcomes and procedure time, which is potentiated by 
working in a team environment.
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In this lecture, we will review the role of TIPS in the management of 
portal hypertension, with a particular focus on refractory ascites and 
variceal bleeding, according to the latest evidence, on the role of 
TIPS as a bridge to liver transplantation, from our experience, and on 
projecting the role of TIPS into the future.
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Percutaneous treatment options in portal vein thrombosis
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Learning Objectives
1.  To describe the indications for acute and chronic portal and 

mesenteric vein occlusion treatment
2. To outline techniques and devices for recanalising portal and 

mesenteric vein occlusion
3. To describe the results of thrombectomy, thrombolysis, and 

mechanical recanalisation
The portal vein (PV) is a closed system between two low-pressure 
capillary networks (1). Its thrombosis mainly occurs not only in 
patients with liver cirrhosis (2-4) but also in patients without liver dis-
ease (5, 6) as a complication of hypercoagulable syndromes, latent 
or overt myeloproliferalive disorder (7), and inflammatory processes 

in the abdominal cavity and as a result of iatrogenic injury (8, 9).
PV obstruction causes portal hypertension. There are several terms 
describing various clinical settings in relationship with PV obstruc-
tion in the current literature.
1. PV thrombosis in liver cirrhosis could be caused by impaired 
blood flow due to intrahepatic sinusoidal block, and it is observed 
in up to 17% of patients with liver cirrhosis, especially in more 
advanced stages of disease. PV invasion frequently occurs in hepa-
tocellular carcinoma, and it has become one of the most important 
prognostic factors for this disease (10).
2. Extrahepatic PV obstruction (EHPVO) is a vascular disorder of 
the liver. It is defined by the obstruction of the extra-hepatic PV with 
or without the involvement of intra-hepatic PV branches or splenic 
or superior mesenteric veins.
3. Isolated occlusion of the splenic vein caused by pancreatitis 
and/or external compression or infiltration by pancreatic tumorous 
expansion or tumors.
4. Acute PV thrombosis nonspecifically presents with abdominal 
pain, fever, and nausea. Majority of patients have splenomegaly. In 
contrast to the Budd-Chiari syndrome, ascites are rarely present. The 
most significant complication is venous bowel ischemia due to the 
extension of thrombosis to mesenteric veins (11).
5. Chronic PV thrombosis has a variety of clinical presentations. 
Majority of patients could be asymptomatic, and PV chronic throm-
bosis is an incidental finding. This can be explained by two compen-
satory mechanisms. There is compensatory increase of arterial blood 
flow in the hepatic artery and fast development of the collateral 
venous network bypassing the obstruction. Due to this compensa-
tory arterial and venous blood flow, there is no or minimal reduction 
of blood inflow to the liver. However, portal hypertension develops 
with bleeding from gastroesophageal varices and portal gastropa-
thy. There is a 12% risk of bleeding per year; higher risk is observed in 
patients with larger varices and previous history of bleeding. Portal 
biliopathy is another possible complication of chronic PV obstruc-
tion. It results from the obstruction of bile ducts by ectatic venous 
collaterals in their wall. There is a risk of extension of thrombosis to 
mesenteric veins with bowel ischemia (6).
Percutaneous recanalization of acute PV thrombosis significantly dif-
fers from chronic PV occlusion in indications, technique, technical 
results, clinical outcome, and complications.
Partial or complete acute PV thrombosis, which arises frequently 
as an urgent indication for TIPS because of endoscopically uncon-
trolled variceal bleeding, does not change the usual technique of 
TIPS. Released thrombi in the PV can cause obstruction of the new 
shunt and have to be mechanically removed. As soon as sufficient 
flow is established, remaining thrombi in the PV will dissolve with 
time.
TIPS is technically difficult in chronic EHPVO, and its indication 
depends on the patency of some intrahepatic PV branches and on 
the extension of chronic thrombosis towards splenic and/or mes-
enteric veins. Technical success depends on the possibility to cross 
chronic vein obstruction with hydrophilic guidewire (12-15).
Isolated splenic vein occlusion is usually indicated to splenectomy 
and/or surgical porto-systemic bypass. However, endovascular recan-
alization via transjugular or trans-splenic approach is feasible (16).
Percutaneous endovascular procedures are used as an alternative 
to sclerotherapy or surgical shunting in order to improve clinical 
symptoms. Their main role is to debulk the thrombus by means of 
mechanical thrombectomy or pharmacological thrombolysis alone 
or by blood flow facilitation using TIPS (1,17,18).
Techniques of portal vein recanalization
The crucial imaging modality is contrast-enhanced CT, which dem-
onstrates patency of intrahepatic portal branches, splenic, mesen-
teric, and hepatic veins, and the inferior vena cava, and extension of 
the thrombus towards feeders of the PV.
Our primary approach is a transjugular one for the portal vein 
access using Rosch-Uchida set (Cook Inc., USA) and 180-cm angled 
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tip hydrophilic guidewire (Terumo, Japan). As soon as the guide-
wire is safely in the PV, TIPS is performed using bare stent. Through 
this approach, we utilize various mechanical devices to fragment 
and aspirate the thrombus (Arrow-Trerotola Over-The-Wire PTD Kit; 
Arrow International, Inc.). As soon as the blood flow is reestablished, 
we wait for at least 10 minutes for any sign of recurrent thrombosis 
or flow impairment.
Acute and subacute thrombus is soft and easy to cross with hydro-
philic guidewire. In case blood flow is not established, a 5-F catheter 
is left wedged in the thrombus for overnight local thrombolysis infu-
sion. Thrombolysis is allowed to proceed only if there are no contra-
indications such as recent variceal bleeding or multiple errant punc-
tures made during the PV access (19).
Recanalization of chronic PV occlusion is difficult and should be 
performed as an elective procedure by an experienced interven-
tional radiologist. In this procedure, we use transjugular access as 
a primary approach and transhepatic or trans-splenic as auxiliary 
accesses if transjugular approach fails. In some cases, combined 
approach is necessary as the initial one (20, 21). The crucial step is 
crossing the occluded segment of the vein by hydrophilic guidewire. 
Balloon angioplasty is performed with a 4–5-mm balloon catheter. 
Portogram should follow immediately after dilatation to exclude 
extravasation. Recanalized segment is definitively dilated with a 
bare stent, including intrahepatic channel. Usually two overlapped 
stents are required to cover the whole tract.
Embolization of portosystemic collaterals can facilitate blood flow 
through the shunt. Stent implantation should be performed always 
with respect to future liver transplant (22-24).
Besides complications of TIPS or transhepatic access, there is a 
higher risk of intraperitoneal bleeding in the recanalization of 
chronic PV occlusion. This increased risk is because of more com-
plex procedures lasting usually twice as long as regular TIPS. Acute 
rethrombosis of relatively long shunt can occur early. This can be 
facilitated by low flow through the shunt and possible hypercoag-
ulation syndrome presented in patients with myeloproliferative dis-
ease. These patients require strict anticoagulation, and the long-
term patency of their shunts is always worse than that in patients 
with regular liver cirrhosis.
Technical success rate in acute PV thrombosis does not differ from 
the usual TIPS. Good long-term patency in patients with thrombo-
philia has to be maintained by anticoagulation therapy, and more 
frequent ultrasonographic controls are required to reveal asymp-
tomatic stenosis of the shunt. Use of dedicated ePTFE stent-grafts is 
recommended in these patients because these stent-grafts proved 
to be less thrombogenic than bare stents.
Technical success rate of recanalization procedures performed for 
chronic PV occlusion varies among centers. It has been reported from 
35% to 100%. Investigated series included 12–57 patients (13-15,17).
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Percutaneous management of Budd-Chiari syndrome
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Learning Objectives
1.  To review the indications, pre-procedural imaging and clinical 

evaluation
2. To outline IR techniques for patients with Budd-Chiari syndrome
3. To discuss the results of early TIPS in comparison with other 

treatments in acute, subacute and chronic Budd-Chiari syndrome
Budd-Chiari Syndrome
Synonyms
Thrombotic hepatic vein obstruction, nonthrombotic hepatic vein 
obstruction, obliterating hepatic vein endophlebitis, hepatic obstruc- 
tion, and acute parenchymatous jaundice.
Definition
Budd-Chiari syndrome (BCS) is a rare condition, and it describes an 
entity of diseases characterized by thrombotic or nonthrombotic 
obstruction to hepatic venous outflow (1). The obstruction may 
completely or partially block the hepatic veins. George Budd (1808–
1882) described it in 1845, and Hans Chiari added the first pathologic 
description of the liver with “obliterating endophlebitis of hepatic 
veins” in 1899.
Pathology/histopathology
Obstruction of intrahepatic veins leads to hepatic congestion 
and hepatopathy as blood flows into but not out of the liver. 
Characteristically, the caudate lobe of the liver is spared due to direct 
venous channels from the inferior vena cava. The blood accumula-
tion in the liver raises the pressure in non-occluded hepatic veins 
and portal veins leading to portal hypertension. Hepatocellular 
injury results from microvascular ischemia due to congestion, 
thereby resulting in liver insufficiency.
Clinical presentation
In the western world, BCS is predominantly seen in women. Age at 
presentation is usually the third or fourth decade of life, although 
the condition may also occur in children or elderly persons. Rajani et 
al. (2) found an incidence of approximately one case per million pop-
ulation per year in Sweden. Symptoms of BCS may begin suddenly 
and severely, but usually, they begin gradually. Hepatomegaly, asci-
tes, and abdominal pain characterize BCS, but all these symptoms 
are nonspecific. Four main clinical variants have been described (3): 
A) acute form (20%), which is characterized by rapid development of 
abdominal pain, ascites, hepatomegaly, jaundice, and renal failure; 
B) fulminant form (5%) in which the patients may present with fulmi-
nant or subfulminant hepatic failure along with ascites, tender hepa-
tomegaly, jaundice, and renal failure; C) subacute/chronic form that 
is the most common form (60%) complicated by the symptoms of 
portal hypertension and varying degrees of liver insufficiency, and 
approximately 50% of patients also have renal impairment. Further 
severe complications in these patients and parameters determining 
the outcome are progressive liver insufficiency, hydrothorax, hepatic 
encephalopathy, portal vein thrombosis, inferior vena cava throm-
bosis, and variceal bleeding. Approximately 15%–20% of patients 
with BCS may be asymptomatic (4).
Imaging
As imaging modalities, we use ultrasound, magnetic resonance 
imaging (MRI), and computed tomography (CT) scan to diagnose 
BCS. Using ultrasound, thrombi can be visualized, and duplex sonog-
raphy is the preferred mode. Sensitivity and specificity on combin-
ing different modes of ultrasound are 85%–90%. MRI scanning with 
pulsed sequencing helps in the assessment of hepatic venous and 
portal blood flow, and sensitivity and specificity are more than 90%. 
CT is the workhorse imaging system in most radiology departments 
and diagnostic centers dealing with liver diseases. Contrast CT is fast 

and patient friendly, and it has the unique ability to image all tho-
racic and abdominal structures. Advances in technology and clini-
cal performance using multidetector CT enable the diagnosis of BCS 
and the accompanying complications (e.g., liver cirrhosis, ascites, 
and hydrothorax).
Diagnosis
The most important diagnostic workup is the imaging modalities 
such as duplex sonography and CT. In addition to routine labora-
tory tests (usually nonspecific), the following tests should be per-
formed to evaluate hypercoagulable state: protein C activity, anti-
thrombin, total and free protein S, activated protein C resistance, 
prothombin gene G2021OA mutation, homocysteine concentration, 
factor V Leiden mutation, lupus anticoagulants, plasminogen, fibrin-
ogen, and heparin antibodies. The diagnosis of bone marrow disor-
ders, such as polycythemia vera, essential thrombocytosis, myelo-
proliferative syndrome, and myelofibrosis, has to be established or 
excluded according to international definitions (3, 5). Examination of 
ascitic fluid provides useful clues to the diagnosis because patients 
usually have high protein concentrations (>2 g/dL), but this may not 
be present in persons with the acute form of BCS. A biopsy of the 
liver is not compulsory for the diagnosis. Typical histologic findings 
after liver biopsy are high-grade venous congestion and centrilob-
ular liver cell atrophy and thrombi within terminal hepatic venules. 
The extent of fibrosis and cirrhosis can be determined based on 
biopsy findings.
Interventional radiological treatment
Treatment options include medical therapy, balloon dilation (PTA) of 
hepatic vein, portal systemic shunt surgery, transjugular intrahepatic 
portosystemic shunt (TIPS), and liver transplantation. Irrespective of 
the course of the disease, a side-to-side shunt or liver transplanta-
tion is indicated if medical treatment fails. In recent years, a number 
of reports of TIPS as a treatment for BCS have appeared (3, 5, 6, 7).
TIPS
Definition and pathophysiological background
Patients with severe liver diseases, such as cirrhosis and BCS, suf-
fer from circulation problems. The blood from the lower part of 
the body normally returns to the heart through blood vessels pass-
ing through the liver (hepatic portal vein). If the liver is damaged 
or the hepatic venous outflow is obstructed, this upward flow of 
blood becomes difficult, leading to portal hypertension. The con-
sequences are that the fluid tends to pool in the legs (edema) and 
inside the abdomen (ascites) and blood may flow in unusual path-
ways such as through vessels around the esophagus and stomach. 
These vessels may become swollen with blood over time (esopha-
geal and gastral varices) and bleed.
One way to treat this portal hypertension is to form a new connec-
tion inside the damaged liver, which allows for the better flow of 
blood back to the heart (7). This procedure is called as the intrahe-
patic shunt (tube connection inside the liver). It can be performed by 
inserting a metallic endoprosthesis (stent) into place through a vein 
in the neck (transjugular) down into the liver. The link between the 
high-pressure portal and low-pressure hepatic vein is an incomplete 
side-to-side shunt (H-shunt). In patients with bleeding, TIPS can be 
combined with the embolotherapy of varices (8). The rationale for 
embolotherapy is at the same setting via the transjugular vein to 
use long-acting occluding agents embolizing proximal and periph-
eral collateral veins by combining liquid and mechanical materials in 
order to prevent collateralization and reperfusion.
Indication and contraindication
The purpose of TIPS is to achieve portal decompression. Since the 
first TIPS was performed on patients with poor liver function and 
active variceal hemorrhage in 1988, indications for performing TIPS 
have increased. Recommendations from a consensus meeting are to 
discuss accepted indications (+++), potential indications with proven 
efficacy (++), experimental indications with efficacy not proven by 
large-scale series (+), indications not accepted (case reports only) (-), 
and absolute contraindications (--) for shunting with TIPS.
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Accepted indications (+++) are as follows: 1. acute variceal bleed-
ing that can neither be successfully controlled with pharmacologi-
cal agents nor can it be controlled with mechanical compression or 
endoscopic techniques and 2. recurrent variceal bleeding in patients 
who are refractory or intolerant to conventional medical manage-
ment, including sclerotherapy and pharmacological therapy.
Potential indications with proven efficacy (++) are as follows: 1. 
refractory ascites (serious tense ascites that does not respond to 
standard therapy within 4 weeks or when the patient develops sec-
ondary effects, making treatment impossible) and 2. symptomatic 
BCS and veno-occlusive syndrome if medical therapy fails. The ratio-
nale for TIPS in BCS is to improve hepatic blood flow and function by 
the creation of an artificial outflow via the portal vein bed. The side-
to-side shunt allows retrograde arterial perfusion of sinusoids thus 
reducing the hypoxic damage of hepatocytes, leading to improve-
ment in liver histology.
Absolute contraindications are as follows: 1) hepatic insufficiency 
and chronic, severe encephalopathy; 2) severe right heart cardiac 
insufficiency; 3) diffuse or multinodular liver cancer or tumors in the 
proposed route of TIPS; 4) advanced cancer; 5) bacterial peritonitis 
or systemic infection; and 6) unrelieved biliary obstruction.
Results
From a technical point of view, successful placement of TIPS is 
achieved in more than 95% of patients. Performing TIPS in a patient 
with BCS can be difficult if the hepatic vein is completely occluded. 
In meta-analyses of the TIPS literature, the incidence of fatal com-
plications (intra-abdominal hemorrhage, laceration of the hepatic 
artery or the portal vein, and right heart failure) was 1.7% (range, 
0.6%–4.3%). Major procedural complications are expected in no 
more than 3% of cases.
Both randomized and nonrandomized studies have strengthened 
the evidence that TIPS is more effective than endoscopic therapy in 
the prevention of variceal bleeding. In randomized trials, the 1-year 
rebleeding rate ranged between 10% and 27% for TIPS and between 
21% and 57% for endoscopic treatment. In a nonrandomized study, 
2-year and 4-year rates of patients who were free of rebleedings 
were 61% and 53%, respectively, in patients treated with TIPS alone 
and 84% and 81%, respectively, in patients treated with TIPS and 
adjunctive embolotherapy of gastroesophageal collaterals (8).
All randomized trials, but one, found TIPS to be more effective than 
endoscopic therapy for avoiding variceal rebleeding, but the aver-
age survival of patients treated with TIPS was not higher than the 
average survival of patients treated with endoscopic therapy. The 
incidence of encephalopathy was significantly higher in patients 
treated with TIPS in four of nine trials.
Several nonrandomized and five randomized studies have evalu-
ated the effect of TIPS on refractory ascites compared with that of 
large volume paracentesis (LVP). In the TIPS group, the control of 
ascites was more frequently achieved at 4 months (66% vs. 24%) and 
12 months (55% vs. 19%), whereas encephalopathy was higher (55% 
vs. 38%). Survival at 1 year and 2 years was not different between 
patients treated with TIPS and those with LVP.
There have been a number of case reports and three small series 
on the outcome of patients with BCS who have received TIPS. The 
largest series reports the technical and clinical success rates of 35 
patients (6). TIPS was successfully implanted in 33 patients (94%). 
Clinical symptoms (11 patients had fulminant/acute form; 13, sub-
acute; and 11, chronic course of disease) as well as biochemical test 
results improved significantly during 4 weeks after treatment. One-
year and 5-year survival rates without transplantation in all patients 
were 93% and 74%, respectively.
In summary, BCS is a rare, life-threatening disease caused by the 
obstruction of hepatic veins, and patients should be managed by a 
step-wise approach using anticoagulation, angioplasty/thrombol-
ysis, TIPS, and orthotopic liver transplantation. The decision to cre-
ate TIPS in a patient with BCS should be based on the severity of 
disease, and only patients with moderate disease primarily appear 

to be good candidates for TIPS. Patients with BCS and mild disease 
can be managed medically, whereas those with more severe disease 
or acute hepatic failure are best managed by liver transplantation. 
On the other hand, in the light of not enough available compatible 
organ for transplantation, transjugular shunt should always be con-
sidered as a treatment for fulminant/acute, subacute, and chronic, 
severe BCS.
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BRTO – why, when and how?
K. Kichikawa
Radiology, Nara Medical University, Nara, Japan

Learning Objectives
1.  To learn who the suitable patients for BRTO are
2. To learn how to perform BRTO
3. To compare the results of BRTO and TIPS in the treatment of 

gastric varices

No abstract available.

Special Session
State-of-the-art biliary and pancreatic malignancy 
treatment

3202.1
Intrahepatic cholangiocarcinoma: interventional treatments
W.S. Rilling
Vascular and Interventional Radiology, Medical College of 
Wisconsin, Milwaukee, WI, United States of America

Learning Objectives
1.  To learn about the indications for IR treatments
2. To learn about the role of radioembolisation and ablation
3. To learn about the outcomes and complications

No abstract available.



CIRSE Abstract Book
S152 CIRSE

C  RSE

3202.2
Hilar cholangiocarcinoma: palliation strategies
T. Andrašina, V. Válek;
Department of Radiology, University Hospital Brno, Masaryk 
University, Brno, Czech Republic

Learning Objectives
1.  To learn about the indications for IR treatments
2. To learn about the role of stenting vs. brachytherapy vs. external 

radiation
3. To learn about the outcomes and complications
Tumours growing from the epithelium of the biliary tract are most 
common in the hilar region (65% of cases), and the complexity of the 
perihilar liver region causes curative surgical resection to be very 
complicated. Only a small percentage of such tumours are detected 
at an early stage. Tumours located in the hilar region often infiltrate 
early and encircle the vascular system (the branches of the com-
mon hepatic artery and portal vein), and cholangiocarcinomas also 
expand longitudinally into the intra- and extrahepatic bile ducts, 
submucosally and perineurially. Even though surgical techniques 
are continually improving, resectability of hilar cholangiocarcino-
mas is in the range of 15–20%, the 5-year survival rate is in the range 
of 10–30%, and local recurrence occurs in 75% of cases.
The effect of systemic chemotherapy alone in the treatment of non-
resectable cholangiocarcinomas is very limited. On the other hand, 
it is very difficult to objectively evaluate the effectiveness of treating 
locally advanced biliary tumours by radiological means, although 
this situation is somewhat better in the metastatic stage. In the past, 
the application of fluoropyrimidine derivatives achieved therapeu-
tic response in only 30% of cases. These days, gemcitabine in com-
bination with platinum agents is widely accepted as the first-line 
therapy for locally advanced biliary tract cancer. Regional chemo-
therapy aims to increase the concentration of chemotherapeutics 
in the affected area while decreasing side effects, and that should 
result in better response rates to the agents. There are many tested 
therapeutic regimes combining systemic delivery with intra-arte-
rial chemotherapy or chemoembolization, which, in some selected 
patients, are able to achieve successful palliation. No combination, 
however, has yet become the standard therapy.
Currently, a wide choice of palliative treatments for biliary obstruc-
tion is offered. In addition to palliative surgical procedures, there are 
many endoscopic therapeutic methods [e.g. nasobiliary drainage, 
implantation of plastic prostheses or self-expandable metallic stents 
(SEMS)] and percutaneous therapeutic methods such as percuta-
neous drainage (PTBD) and implantation of plastic endoprosthe-
ses or metallic stents. There are several competing techniques and 
interventions for palliative treatment of hilar cholangiocarcinoma, 
including radiation therapies (external beam, intraluminal brachy-
therapy), photodynamic therapies, and intraluminal radiofrequency 
ablation, and they, with the exception of intravenous chemother-
apy, cannot be considered as standard care. More often, they are so-
called tailored oncological therapies.
Endoscopic drainage of hilar strictures is also technically possible, 
although this has a lower success rate and higher risk of complica-
tions. In light of its difficulty, percutaneous access is usually recom-
mended instead. An advantage of percutaneous access is precise 
choice of drainage lobe, while disadvantages include local pain and 
complications at the site of the puncture. Historical data supports 
the drainage of hilar strictures crossing at the proximal branch of the 
biliary tree using multipath stents. According to Deviere, insertion 
of two or more stents was associated with significantly higher sur-
vival in patients (179 vs. 119 days), decreased incidence of cholangitis 
(17 vs. 38%), lower 30-day mortality (8 vs. 29%), and decreased inci-
dence of early death (13 vs. 46%) when compared with the group of 
patients who underwent unilateral drainage.

Even though drainage of merely 25% of liver volume can success-
fully relieve symptoms of jaundice also in cases of hilar strictures, 
the question remains whether a single stent can provide for long-
term survival, either independently or with the use of other pallia-
tive techniques.
The advantage of plastic temporary stents is their low price, while 
their high occlusion rate is a disadvantage. Repeated replacement 
of endoscopically inserted stents or percutaneous internal-external 
biliary drainage means lower quality of life for the patient in com-
parison with drainage using SEMS. Percutaneous internal-external 
drainage necessitates caring for the outer part of the drain, as this 
constitutes a direct external pathway for microbial flora into the bili-
ary ducts. With long-term use of internal-external drainage, there is 
a risk of frequent pain at the point of insertion, drain dislocation, or 
dysfunction. Commonly, there is leakage of bile, which irritates the 
skin even when the drain is functional, or ascites may leak if this is 
present.
This can be resolved by inserting SEMS. Stent implantation is an 
optimal solution for malignant obstructions in patients who are not 
candidates for surgical intervention and where the expected sur-
vival is longer than 3–6 months. Insertion of stents is associated with 
shorter patient hospitalization time, longer period of duct patency, 
and lower costs overall in comparison with plastic drains. The inser-
tion of metal stents percutaneously and endoscopically is now a rou-
tine procedure. In the case of hilar stents, the success rate for percu-
taneous SEMS drainage is higher (92.7 vs. 77.3%), although the inci-
dences of complications and survival times in successfully drained 
patients are similar.
The most frequent complication of SEMS is their closure. The stent 
gradually becomes covered with bile duct mucosa. In some patients, 
benign obstruction can occur due to its hyperplasia. Very frequently, 
stent occlusion is also associated with migration or closure by detri-
tus and sludge formation. As disease progresses, there can occur 
ingrowth or overgrowth of the stent edge by the tumour.
Despite the fact that adenocarcinomas of bile ducts are regarded 
as tumours with low radiosensitivity, data in the literature supports 
the use of radiotherapy in palliating tumours at this location. Most 
cases of palliation failure, however, consist of loco-regional progres-
sion; therefore, several authors recommend increasing the dosage 
in order to improve the results. Lethal radiation doses against ade-
nocarcinomas are high (up to 60 Gy), and escalating doses increases 
the risk of damage to the surrounding healthy tissues. Perihilar 
location of tumours is risky due to the liver’s radiation sensitivity 
(the tolerance dose for liver parenchyma is 30–40 Gy). In contrast 
to conventional radiation therapy, such modern radiation meth-
ods as intensity-modulated radiation therapy (IMRT) and stereo-
tactic radiation therapy are able to reach this higher effective dose 
intra-tumorally while applying a markedly lower dose to tissues out-
side the planning volume. According to several studies, patients 
treated with IMRT or stereotactic therapy achieve higher survival, 
although (despite well-targeted volumes) both acute and late toxic-
ity increases (Milano, 2004).
Intraluminal brachytherapy of the bile ducts is a minimally invasive 
method which can overcome the disadvantages of high-dose exter-
nal beam radiation therapy (EBRT). Relative to EBRT, intraluminal 
brachytherapy, can administer higher radiation doses in a shorter 
time. The effectiveness of brachytherapy has been observed in sev-
eral non-randomized, retrospective studies. It has contributed to 
prolonging median survival to the range of 10–14 months. The larg-
est retrospective study was published in 2010 by Shinohara, who 
analysed 193 patients having cholangiocarcinomas treated with 
brachytherapy. Overall median survival in the group was up to 11 
months, while that in the robust control group without radiother-
apy (6,859 patients) reached only 4 months. A randomized study of 
brachytherapy and EBRT performed at our institution in a sample of 
42 patients demonstrated a significant difference in survival (12.9 vs. 
9.9 months).
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Brachytherapy, while prolonging stent patency, can be a means of 
achieving longer patient survival times and improving quality of life. 
For preventing re-occlusion, brachytherapy could be used as a solitary 
source of radiation therapy. Chen applied HDR brachytherapy after 
insertion of SEMS. Significantly longer stent patency duration was 
achieved in patients undergoing brachytherapy (12.6 vs. 8.3 months), 
but extended survival did not reach a statistically significant level.
Local ablation techniques, such as endoluminal radiofrequency 
ablation with simple and one-time application, are potentially useful 
in palliating endoluminal tumours, preventing early ingrowth of the 
tumours through the stent mesh, and even helping to resolve stent 
obstruction. There are still no randomized, prospective studies for 
these applications, however.
Hilar cholangiocarcinoma remains a complex medical problem. 
Chemotherapy or combinations of chemo- and radiation therapy 
can prolong survival, but their results are still far from satisfactory. 
Survival times can be influenced by optimal drainage, brachyther-
apy, photodynamic therapy, or other ablation treatments. In view of 
its morphological diversity, relatively low incidence, and high patient 
age, it is very difficult to create a sufficiently homogenous set of 
patients to demonstrate the effectiveness of the individual therapeu-
tic methods or combinations. It seems that in highly selected patient 
groups, very good prognoses can be achieved, while in a part of the 
patients, all therapeutic methods either fail or cannot be fully used 
due to patients’ status or unavailability of the necessary technology.
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3202.3
IRE for pancreatic tumours: the evidence
A. Nilsson
Radiology, Uppsala University Hospital, Uppsala, Sweden

Learning Objectives
1.  To learn about the indications for IRE ablation
2. To learn about the technique of IRE
3. To learn about the outcomes and complications
Irreversible electroporation (IRE) is an ablation modality that uses 
short electrical pulses of high voltage but low energy in order to 
obtain the desired result rather than heat (RFA, Microwaves) or cold 
(Cryo). The electrical pulses induce apoptosis without damage to 
the tissue structure, e.g. collagen. Thus, treatment is possible close 
to and, indeed, across sensitive structures, such as blood vessels and 
bile ducts, as even though all cells in the treated area are dead, the 
collagen skeleton in intact and new cells can grow back.
Ablations of otherwise untreatable liver lesions have been success-
ful, and attempting IRE in patients with locally advanced pancreatic 
cancer is a logical step. Early results show that ablations in the area 
of the pancreatic head can be performed with an acceptably low 
complication rate, adding significantly to both progression-free sur-
vival and overall survival.

3202.4
HIFU for pancreatic tumours: the evidence
F. Orsi
Unit of Interventional Radiology, IEO Istituto Europeo di Oncologia, 
Milan, Italy

Learning Objectives
1.  To learn about the indications for HIFU
2. To learn about the technique of HIFU
3. To learn about the outcomes and complications

No abstract available.

Special Session
How to deliver high-quality IR services

3203.1
IR as clinical specialty
D.K. Tsetis, N. Galanakis;
Unit of Vascular and Interventional Radiology – Department of 
Radiology, University Hospital Heraklion, Iraklion, Greece

Learning Objectives
1.  To learn about the role of interventional radiologists as clinical 

specialists
2. To learn about patient-focused pathways in optimising patient 

care
Interventional radiologists play an increasingly important clinical role, 
which is expanding beyond the IR suite. They are medical doctors 
who are trained in imaging but have undergone additional specialist 
training in highly demanding image-guided techniques. For this rea-
son, IR practice is fundamentally different from diagnostic imaging.
Interventional radiologists should act as the patient’s primary doc-
tor and have direct clinical responsibility for the patient under their 
care. They should clinically assess and counsel patients before a pro-
cedure, inform them about the risks of the procedure and possi-
ble alternative treatment options, obtain valid consent, and follow 
up with them after the procedure. In this context, they should con-
vince hospital authorities to establish outpatient clinic facilities with 
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nursing and clerical support, where referred patients can be coun-
seled and reviewed in a quiet environment.
One important task for interventional radiologists is the effective 
communication with referring physicians and the development of 
strategies to deal with complex clinical situations and difficult clini-
cal scenarios. It is therefore imperative for IRs to participate regularly 
in multidisciplinary clinical meetings and multidisciplinary forums to 
ensure optimum care.
As clinicians, interventional radiologists are required to be involved 
with the day-to-day management of their patients’ care to ensure 
optimal outcomes for them. This may involve shared care with a 
broad range of specialists; however, interventional radiologists 
should aim to have direct access to inpatients beds, where they can 
admit and discharge patients as necessary, with sufficient time allo-
cated for this activity. As the number and demand of IR day cases 
steadily increases, IR units should organize day-care facilities staffed 
with nursing and clerical staff, which can result in major cost savings 
to hospitals.
In order to maintain high-quality clinical standards, IR units must 
carry out regular audits and, where available, submit data to national 
or international registries. Furthermore, as clinicians, we have a duty 
of care to ensure that the IR procedures are safe and effective, which 
can only be demonstrated by high-quality research.
For IR to survive as clinical specialty, IR training must be adapted in 
order to ensure that future interventional radiologists will acquire 
both clinical knowledge and confidence in the disease processes as 
well as in dealing with patients. Core IR training must include com-
munication skills, clinical assessment, and knowledge of the various 
alternative treatments to IR, both surgical and medical. In order to 
fulfill these expectations, IR training must move to a certified resi-
dency program; an attractive format would be one year of intern-
ship, three years of Diagnostic Radiology, and then two years of IR. 
This IR certification will hopefully have a huge impact on local orga-
nizational issues so that at a local institution an interventional radi-
ologist will be listed independently and next to surgery and med-
icine. Towards this direction, appropriate curricula and formal 
assessment of the appropriate skills such as the European Board of 
Interventional Radiology (EBIR) examination are available to ensure 
the high standards of the future IR workforce.
The CIRSE Clinical Practice in IR Manual provides a comprehensive 
approach to patient care, including numerous well-structured forms 
for gathering data on patient or social history and conducting exam-
inations, as a part of its content (www.cirse.org/Clinical_Practice).

3203.2
Provision of IR: requirements
R. Uberoi
Interventional Radiology, Oxford Universtity Hospitals, Oxford, 
United Kingdom

Learning Objectives
1.  To learn about the infrastructural requirements for providing 

high quality interventional services, including outpatient clinics, 
ward work and interventional suites

2. To learn about the requirements within job plans for a clinical 
interventional radiologist

3. To learn about using research and audits to improve the quality 
of patient care

IR is a vital part of modern medical healthcare, providing essential 
high quality patient-focused care and delivering safe and effective 
treatments often at reduced costs compared to the surgical alterna-
tives. IR procedures often replace open surgical procedures as they 
are less invasive, reduce morbidity and mortality and allow more 
rapid patient recovery and hospital discharge. IR has expanded to 
play a vital role in both elective and emergency treatment.

Although there are high costs in equipping, staffing and training a 
suitable 24/7 IR service, it can offer significant savings compared to 
surgical treatments by reducing in patient bed and ITU utilization (1). 
The specialty has grown to support a wide variety of patient treat-
ments (2-26), challenging the ability of many radiology departments 
to provide a high quality sustainable service 24/7. It is vital, however, 
for patient care that we ensure we have the right infrastructure to 
support IR and that we do not compromise on the quality of patient 
care and, in particular, safety.
Key requirements and facilities for IR units.
Outpatient clinics:
Outpatient clinics should become part of normal practice for IR 
practitioners advising and guiding patients in making treatment 
decisions in a calm outpatient environment, where the full range of 
options can be discussed, the technical elements of the procedure 
explained, and the benefits as well as risks clarified so that patients 
have a full understanding of the procedure prior to consenting. 
Follow-up should become a routine part of interventional radiolo-
gists’ workload to assess the impact of treatments and best direct 
any further treatments that sometimes require referral to other spe-
cialties. This is also an opportunity to discuss possible research stud-
ies that may be underway. This is also a huge training opportunity, 
and trainees should be encouraged to attend.
Equipment:
Non-invasive imaging such as ultrasound, magnetic resonance 
imaging, computed tomography and high quality fluoroscopy in an 
angiographic suite are key components. For combined procedures 
with the implantation of permanent devices such as EVAR, TEVAR 
and TAVI, these should ideally be in a hybrid theatre, where sterility 
is paramount. The equipment requirements for many specific proce-
dures are available from the professional standards documents pro-
duced by CIRSE, SIR and national professional bodies.
Inpatient beds and day-care facilities:
Interventional radiologists should be involved with the day-to-day 
management of patient care which sometimes involve shared care 
with other specialists; however, interventional radiologists should 
aim to have direct access to inpatients’ beds where they can admit 
and discharge patients. Often treatments are carried out using day-
care facilities, which we have run in our unit for >15 years and which 
are staffed with nursing and clerical staff and can result in huge 
costs.
Facilities for sedation and analgesia:
Most treatments can be undertaken with local anaesthesia with 
nursing support and monitoring. The minimum should be for a 
trained nurse who can independently administer drugs and review 
the patients’ vital signs during the procedure so that the operator 
can focus on the procedure itself. General anaesthesia with piped 
gasses to the room and an anaesthetic machine may be required for 
more complex cases.
Interventional radiology team.
Nursing and allied health staff:
Technicians, radiographers and nursing staff are integral members 
of the IR team, ensuring the best outcomes for patients and minimiz-
ing radiation doses while obtaining the highest quality of images. 
Experienced radiology nursing staff are often required to scrub to 
assist for a wide variety of complex procedures, as well as in ensur-
ing patient comfort and safety. The minimum would be to have two 
nurses in a room during a complex procedure but healthcare assis-
tants or equivalent personnel may be used in certain circumstances, 
although they are not a replacement for nurses. On-call provision for 
trained radiographic and nursing staff should be available in all cen-
tres providing emergency IR care (27).
IR units and provision of service 24/7:
Access to complex imaging equipment ranging from ultrasound, 
CT, MR and angiographic facilities is fundamental. There are a few 
procedures which account for the vast bulk of out-of-hours emer-
gency procedures, and these include arterial embolization for 
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haemorrhage and nephrostomy for obstructed kidneys. Hospital 
units which admit acute medical and surgical patients should have 
access to these modern IR techniques, either on site or by formal 
arrangement to transfer the patient to other sites. Units may need 
to provide a large number of specialty and subspecialty procedures, 
and some hospitals may not be able to provide all types of treat-
ments, and guidance on optimizing training opportunities for low-
volume procedures is available (28,29). Where transfer of patients 
and or staff is agreed, it is vital that there are clear agreed written 
pathways between all parties, which are understood by local mana-
gerial as well as clinical colleagues.
For smaller units, a formal network with a neighbouring unit could 
be developed to share resources with possible transfer of patients 
and/or staff. An example would be the provision of a 24/7 IR ser-
vice, which in part is limited by shortage of trained interventional 
radiologists, estimated to be around 222 in the UK (30). Although it 
is impossible to recommend set criteria for all individual centres in 
Europe, the following guidance has been suggested for the num-
bers of IR specialists within UK hospitals required to provide a safe 
and sustainable rota (31).
Services with fewer than four interventional radiologists should 
liaise with neighbouring units to develop a model of care that will 
permit robust interventional radiologist rotas.
Services with 4-6 interventional radiologists may be able to provide 
an independent on-call rota, depending on the intensity of activity. 
Most services in this range should consider networking with neigh-
bouring units to ensure a more robust long-term service.
Services consisting of >6 interventional radiologists will usually be 
able to provide a robust 24/7 service compliant with the European 
Working Time Directive (EWTD). For populations greater than one 
million, a 1:8 rota may be more sustainable. Similar rotas will also be 
required for allied health staff.
Maintaining safety and improving quality:
We need to demonstrate the improvements in patient outcomes 
and quality of service we provide. This can only be done by research, 
regular audits and submitting data to national or international reg-
istries. Registries offer a systematic approach record data, view indi-
vidual practice against peers within the specialty in other centres 
and, where necessary, drive improvements by sharing best prac-
tice. Examples include the NVR, BIAS, BDSR, NVR and SIRT in the UK 
(32-35) and the CIRSE SIRT registries. Several bodies such as CIRSE, 
SIR, RCR and NICE have produced standards against which centres 
can audit and compare their unit outcomes to ensure the quality of 
their service (2-7,13,15-17,20,23-28,36-43). CIRSE and national soci-
eties have a responsibility to give guidance on how IR services are 
delivered and to set standards to improve quality. In the UK, the BSIR 
has developed a quality-improvement (BSIRQI) programme for IR to 
allow units the opportunity to self-assess against specific criteria. 
Currently, these focus on four key areas: scope of services, provid-
ing good quality care, patient focus and service improvement (www.
bsir-qi.com). The Royal College of Radiologists in the UK and CIRSE 
(www.cirse.org.uk ) have developed checklists based on the WHO 
surgical safety checklists with guidance on successful implementa-
tion to improve safety in IR (43-46), and this should be mandatory in 
all IR units.
Conclusion.
IR has come a long way since the time of Charles Dotter in the 1960s, 
but there is still a long road ahead. There are clear benefits of IR 
treatments which need to be demonstrated by research and devel-
opment of national registries to demonstrate the benefits and qual-
ity of service we provide. We need well-trained medical, nursing 
and radiographic staff as well as good quality imaging and inter-
ventional facilities. As a clinical specialty, we need to take clinical 
responsibility for our patients with dedicated time and appropriate 
training.
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3203.3
24/7 access to IR services
A.M. Al-Kutoubi
Radiology, American University of Beirut Medical Center, Beirut, 
Lebanon

Learning Objectives
1.  To learn about the workforce and infrastructural requirements 

for providing a 24/7 service
2. To learn about options for networking to provide compre-

hensive 24/7 cover
24/7 access to IR service: a 10-point plan
1. Determine local needs and inform stake holders
2. Identify the scope of service and the time frame of response
3. Ensure appropriate and adequate facility
4. Formulate plan of communication/transportation/receiving      
     anaesthesia
5. Consider staffing, training and remuneration issues
6. Determine the needed stock and formulate plan for replenish-
ment/rapid provision
7. Establish care pathways for post-procedure care and/or support 
from other specialties; be aware of the Standards of Practice
8. Establish methodology for follow-up and collection of
outcome data
9. Apply audits and QA initiatives to identify opportunities for 
improvement
10. Consider “networking” to provide service where demand is small 
and subspecialty issues are relevant
These points will be discussed with clinical examples.
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3203.4
Efficient workforce planning
G. Mühlenbruch
Klinik für Radiologie und Nuklearmedizin, Medizinisches Zentrum 
StädteRegion Aachen GmbH, Würselen, Germany

Learning Objectives
1.  To learn about the requirement for interventional radiologists to 

provide a high quality service
2. To learn about training requirements to provide sufficient IR 

specialists for the future
3. To learn about the requirements for allied health professionals
A very broad field of interventional radiology (IR) has evolved over 
the past decades. Pioneers have developed new techniques, pro-
cedures, and materials. Even new subspecialties within IR have 
evolved.
These procedures have widely entered the market of medicine, and 
other allied health professionals (such as cardiologists, angiologists, 
and vascular surgeons) have claimed substantial parts of it.
High-quality service is the key to effectively and sustainably help 
patients and to hold one’s ground in the market.
Recruiting and training new IR specialists is and will be a challenge. 
The specialty diagnostic radiology (DR) itself is considered very 
attractive among young physicians. The degree of administrative 
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work is bearable; this work is not only challenging but also fulfilling, 
and a satisfactory work-life balance can be realized most of the time. 
For the subspecialty IR, however, it becomes trickier. Those radiol-
ogists that like being ‘invasive’, work closely with patients and can 
commit themselves to a possibly challenging and sometimes long 
lasting procedures need to be identified. When it comes to IR ser-
vices beyond regular office hours, an additional degree of commit-
ment is mandatory.
High-quality training paired with a high degree of motivation for the 
subject are crucial and may be triggered by the following actions:
• young radiology residents and also students should be exposed to 

IR early – IR is not the holy grail
• IR can best be learned by actually performing it and not only by 

observing it
• as for DR, a compound, standardized training curriculum for IR 

should be implemented for each interventional radiologist in train-
ing (e.g., CIRSE syllabus)

• allow for attendance at scientific and educational meetings (e.g., 
CIRSE)

• if special procedures are not covered by the local IR portfolio in 
one’s own clinic, then allow for hospitalizations and/or rotations

• interdisciplinary board meetings [e.g., (neuro-)vascular, tumor] 
need to be established for the following: case discussion, con-
certed treatment planning, and patient follow-up

• contribute your cases to national and/or international registries 
(e.g., DeGIR and European MR/CT Registry)

• achieve certification for both your interventionalists and your 
institution

• Requirements for allied health professionals include the following:
• willingness for referral
• management and attendance at interdisciplinary board meetings
• truly concerted treatment planning
• patient care and ward work when the actual procedure is per-

formed by an IR
• readiness for joint-venture procedures (in OR, angio suite, or hybrid 

OR)
• sometimes, standby for rescue procedures (e.g., vascular surgeons)

Special Session
State-of-the-art pedal angioplasty

3301.1
Current evidence
H.I. Manninen
Clinical Radiology, Kuopio Univ Hospital, Kuopio, Finland

Learning Objectives
1.  To learn about the currently published trials
2. What are the immediate and long-term technical and clinical 

outcomes
3. To understand if any technique or technology is superior
There is solid evidence that infrapopliteal angioplasty is an effec-
tive therapy for chronic critical limb ischemia, with limb salvage 
rates comparable to those of distal bypass surgery. However, ante-
grade recanalization of calcified total occlusions of below-the-knee 
arteries fails in up to 30% of cases, even when using both intralumi-
nal and subintimal techniques. To improve the success rate of tib-
ial angioplasty, retrograde recanalization techniques by using the 
pedal plantar loop technique (Fusaro et al) or transmetatarsal artery 
access (Palena et al) were developed. Further, some studies imply 
that better wound healing and limb salvage can be achieved by 
recanalization of the vessels supplying the target angiosome of the 
ischemic lesion (Alexandrescu et al). Thus, even very distal angio-
plasty might improve clinical success in selected cases.

Manzi et al reported the results of an observational retrospective 
study on 135 patients with critical ischemia treated with the pedal 
plantar loop technique. An acute technical success was obtained in 
100% and good angiographic result in 85% of patients. All patients 
improved clinically with ulcer healing and significant increase of 
transcutaneous oxygen tension. Gandini et al also reported excellent 
technical and clinical outcomes in 50 patients with significant reduc-
tion of amputation rate compared to patients treated with conven-
tional antegrade approach only. Palena et al reported their results 
of an observational retrospective study of 38 patients who under-
went transmetatarsal artery access after antegrade recanalization 
failure, followed by retrograde recanalization of the foot and tibial 
arteries. Technical success was achieved in 87% of cases, with <50% 
residual stenosis and no complications. During a mean follow-up of 
7 months, clinical improvement was observed in all patients having 
technical success. Amputation-free survival rate by Kaplan-Meier 
analysis was 81.5% at 12 months. The authors conclude that the tech-
nique appears feasible and beneficial in cases with a failed antegrade 
recanalization and unsuitable for retrograde pedal/plantar access.
Preliminary results from a few retrospective observational case series 
analyses from very experienced centers imply that pedal angioplasty 
might be safe and effective in carefully selected patients.
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3301.2
Access routes and technical considerations
M.G. Manzi
Interventional Radiology Unit, Policlinico Abano Terme, Abano 
Terme, Italy

Learning Objectives
1.  To learn about patient selection and choice of access sites
2. What specialist equipment and devices are required
3. To learn the tips and tricks

No abstract available.

3301.3
Procedural complications and their management
L.M. Palena
Interventional Radiology Unit, Policlinico Abano Terme, Abano 
Terme, Italy

Learning Objectives
1.  To learn about the major complications and how to treat them
2. Specialist devices to help avoid or treat complications
3. To learn the tips and tricks

No abstract available.
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3301.4
Special considerations in the diabetic patient
J.C. van den Berg
Interventional Radiology, Ospedale Regionale di Lugano, Sede 
Civico, Lugano, Switzerland

Learning Objectives
1.  To learn about factors specific to diabetic foot PAD
2. How do these factors affect the outcomes in limb salvage
3. To learn about the importance of medical therapies including 

glucose control
Diabetes mellitus can be complicated by the occurrence of foot 
ulcers, which may be the cause of significant impairment in the qual-
ity of life and may lead to enormous socio-economical costs due to 
high amputation rate. Wound healing is typically slow and poor due 
to the combination of diabetic neuropathy and macro- and micro-
angiopathy. Therefore, revascularization as a stand-alone therapy 
needs to be complemented by providing mechanical relief and by 
preventing or treating infection. When options for endovascular 
or surgical revascularization are not feasible (anymore), alternative 
therapies need to be implemented. In this paper, the advantages 
and limitations of endovascular therapy for diabetic critical limb 
ischemia will be described. The applicability of the angiosome con-
cept in diabetic foot will be discussed. Finally, adjunct and alterna-
tive therapies will be dealt with.

Special Session
Lung metastases: facts and controversies

3302.1
Patient triage for lung metastases: where is the evidence?
J. Palussière, X. Buy, V. Catena;
Department of Radiology, Institut Bergonié, Bordeaux, France

Learning Objectives
1.  To understand which patients to ablate
2. To know about the results of ablation in metastatic lung patients
3. To know about the results of surgery and SBRT in lung metastases
Parallel with the progress of chemotherapy and targeted therapies, 
techniques for the local destruction of tumours using minimally 
invasive image-guided therapies have considerably developed in 
recent years, thereby widening the potential indications for local 
treatments, reducing morbidity and mortality and decreasing costs.
Destruction by radiofrequency, microwaves or cryotherapy has 
raised a lot of hope, but many questions remain with regard to the 
following:
- the impact of this treatment on the improvement of local control 
   and on overall progression-free survival
- its place in treatment strategy
- the target population
It is assumed that radiological ablathermy could extend chemother-
apy-free interval for metastatic colorectal cancer, which did not ben-
efit from surgical management, with a significant improvement of 
the quality of life, and finally, it offered an alternative to discontinue 
chemotherapy treatment. In other metastatic diseases from thy-
roid, renal or sarcoma origin, the possibility to perform a local treat-
ment that is repeatable and well supported has offered new oppor-
tunities for metastatic patients, delaying the setting up of a general 
treatment.
In the future, after solid prospective studies, it is reasonable to hope 
that the pattern of care for pulmonary metastatic cancer could 
change. Combined or sequential systemic therapy and local treat-
ment offers good survival, with a possibility of complete remis-
sion. In parallel, other questions are also necessary regarding the 

following: which patient remains candidate to surgery and how to 
compare thermoablative techniques with other non-invasive tech-
niques such as stereotactic radiotherapy?
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3302.2
Ablation of lung tumours: present and future
J.-Y. Gaubert
Radiologie, CHU Timone, Marseille, France

Learning Objectives
1.  To know about the possible advantages of cryoablation versus 

RFA
2. To know about possible advantages of MWA versus RFA
3. To know how new technologies will affect patient selection

No abstract available.

3302.3
Radiation therapy for lung tumours: with or without ablation?
M.D. Piroth, A. Röser, R. Holy;
Dpt. of Radiation Oncology, HELIOS Hospital Wuppertal, Wuppertal, 
Germany

Learning Objectives
1.  To learn about the results of SBRT in metastatic lung disease
2. To learn about the role of SBRT in lung metastases today and in 

the future
3. To know about the role of possible combinations of SBRT with 

ablation or chemotherapy
Metastases of the lung are often the first site of distant metasta-
ses in many cancers. To find out which is the best therapy is a great 
challenge considering the potentially curative treatment options. 
Surgical resection is the standard approach with well-defined 
advantages such as histopathological information. However, there 
are also other highly effective local treatment options available.
Results of SBRT in metastatic lung cancer:
Stereotactic body radiation therapy (SBRT) represents a highly effec-
tive treatment modality in oligometastatic lung tumors. Using SBRT, 
local control rates of about 90% and survival rates comparable to 
surgical series, at least after sublobar resection, and very low toxicity 
rates were reported [1-5]. Baschnagel et al. showed that a local con-
trol rates of 97%, 92%, and 85% after 1, 2, and 3 years, respectively, is 
achievable using a median of 60 Gy in four fractions [4]. In this anal-
ysis, the 1-, 2-, and 3-year survival rates were 83%, 76%, and 63%, 
respectively. In a prospective study by Rusthoven et al., an actuarial 
2-year local control rate of 96% was seen [2]. In a retrospective anal-
ysis performed by Ricardi et al. including 61 patients with 1–3 lung 
metastases, the 2- and 3-year local control rates were 89% and 84% 
and the overall survival rates were 67% and 53%, respectively [3]. 
The toxicity profile is very low in this series using SBRT.
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The high efficacy as well as the safety of the SBRT approach in 
malignant lung tumors could also be demonstrated by a pattern-
of-care and outcome analysis performed by Guckenberger et al. 
[6]. Overall, 582 patients with stage-I/II non-small-cell lung cancers 
were included. After an average follow-up of 21 months, the 3-year 
local relapse-free and overall survival were 80% and 47%, respec-
tively. In this analysis, the biological effective dose (BED) was the 
most significant factor influencing local control and survival. For the 
164 patients receiving more than 106-Gy BED as the planning tar-
get volume (PTV) encompassing dose, the 3-year local relapse-free 
and overall survival were 93% and 62%, respectively. The most com-
monly used fractionation schemes were 3 x 12.5 Gy prescribed to 
60%–65% isodoses and 3 x 15 Gy prescribed to the 65% isodoses.
Considering the prognostic potential of SBRT, it is important to take 
into account the strong radiation dose-response relationship, which 
was independently demonstrated by several groups [6-8]. It is well 
known that a BED of more than 100 Gy led to tumor control rates of 
more than 90%. The fractionation scheme of 3 x 15 Gy as D95 [more 
than 95% of PTV) should receive ≥15 Gy] or D98 to PTV, with a D05 or 
D02 PTV dose of 150% is recommended by the German Stereotactic 
Radiotherapy Working Group for peripherally located NSCLC with a 
diameter of <5 cm [9].
Role of SBRT today and in the future:
Conclusion from the published results using SBRT in malignant 
lung tumors is that very high local control rates are achievable. 
Realistically, further improvements of local control rates will not be 
achievable. Interestingly, it could also be demonstrated that the 
dose-dependent increase in local control leads to an improved over-
all survival [7, 10].
The challenge for the future will rather be to improve metastases-
free and overall survival, thereby developing better as well as more 
individualized systemic therapies. A number of promising systemic 
options, such as the targeted therapies, are by now in clinical use.
Role of possible combinations of SBRT with ablation or 
chemotherapy:
In addition to SBRT or surgery of lung malignancies, particularly 
lung metastases, another local technique is available, i.e., radiofre-
quency ablation (RFA). Using this approach, very high local control 
rates are also published. De Baère et al. reported an impressive local 
control rate of 89% after 4 years [10]. Interpreting their own data, the 
authors reduced their recommendations to tumors smaller than 2–3 
cm. Additionally, it should be mentioned that the authors encoun-
tered pneumothoraces in 67% (no treatment needed in 28% of 
pneumothorax cases) and chest tube in 58% of the procedures.
Because of the lack of randomized data comparing surgery, SBRT, 
and RFA in case of lung metastases, the interdisciplinary discussion 
is essential.
No valid data are available to combine the stereotactic radiotherapy 
with the RFA technique. However, considering the high local efficacy 
of both techniques, there is no need of such a combined approach 
in our opinion.
Moreover, an interesting question is to clarify if and in what way the 
combination between the systemic treatment and local ablation 
(surgery, SBRT, or RFA) is useful.
Considering the unsatisfactory overall survival rates, the systemic 
treatment is an important factor in metastatic disease. However, 
in cases of oligometastatic disease, i.e., a singular lung nodule, the 
local treatment can prolong the time period to chemotherapy with a 
consequent advantage to the quality of life. On the other hand, after 
finishing chemotherapy, the optimal point of time to locally treat 
residual metastatic tumor is not known.
These essential questions should be clarified in further studies.
In conclusion, with SBRT for lung tumors, a highly effective treat-
ment option is available with a very low-toxicity profile. SBRT is 
completely noninvasive, which can be an interesting aspect for the 
patient in an almost palliative setting. Especially, patients with a 
reduced cardiopulmonary health status should be offered SBRT.

References
1.  Hof H, Hoess A, Oetzel D, et al., Stereotactic single-dose radio-

therapy of lung metastases. Strahlenther Onkol. 2007;12:673-8.
2. Rusthoven KE, Kavanagh BD, Burri SH, et al., Multi-institutional 

phase I/II trial of stereotactic body radiation therapy for lung 
metastases. J Clin Oncol. 2009;27:1579-84.

3. Ricardi U, Filippi AR, Guarneri A, et al., Stereotactic body 
radiation therapy for lung metastases. Lung Cancer 
2012;75:77-81.

4. Baschnagel AM, Mangona VS, Robertson JM, et al., Lung metas-
tases treated with image-guided stereotactic body radiation 
therapy. Clin Oncol. 2013;25:236-41.

5. Roesch J, Andratschke N, Guckenberger M. SBRT in operable 
early stage lung cancer patients. Transl Lung Cancer Res. 
2014;3:212-24.

6. Guckenberger M, Allgäuer M, Appold S, et al., Safety and efficacy 
of stereotactic body radiotherapy for stage I non-small-cell 
lung cancer in routine clinical practice. A pattern-of-care and 
outcome Analysis. J Thorac Oncol. 2013;8:1050-8.

7. Onishi H, Araki T, Shirato H, et al., Stereotactic hypofractionated 
high-dose irradiation for stage I nonsmall cell lung carcinoma: 
clinical outcomes in 245 subjects in a Japanese multiinstitutional 
study. Cancer. 2004;101:1623-31.

8. Wulf J, Baier K, Mueller G, et al., Dose-response in stereotactic 
irradiation of lung tumors. Radiother Oncol. 2005;77:83-7.

9. Guckenberger M, Andratschke N, Alheit H, et al., Definition of 
stereotactic body radiotherapy: principles and practice for the 
treatment of stage I non-small cell lung cancer. Strahlenther 
Onkol. 2014;190:26-33.

10. Onimaru R, Fujino M, Yamazaki K, et al., Steep dose-
response relationship for stage I non-small-cell lung cancer 
using hypofractionated high-dose irradiation by real-time 
tumor-tracking radiotherapy. Int J Radiat Oncol Biol Phys. 
2008;70:374-81.

3302.4
Treatment options and cost effectiveness
A.H. Mahnken
Dept. of Diagnostic and Interventional Radiology, Marburg 
University Hospital UKGM, Marburg, Germany

Learning Objectives
1.  To know about the cost effectiveness of surgery, ablation and SBRT
2. To know about the real costs versus reimbursement of surgery, 

ablation and SBRT
3. To compare efficacy of ablation, surgery and SBRT
The lung is a frequent site of metastatic disease with up to 30% of 
cancer patients developing lung metastases. The initial treatment in 
metastatic lung disease commonly entails chemotherapy, which is 
often considered as the treatment of choice. Despite its early intro-
duction with an initial report in 1882, locoregional therapy such as 
resection of lung metastases has long been discussed to be con-
troversial. With evolving experience in pulmonary metastasectomy 
over the last 130 years, the approach to cancer patient with pul-
monary metastasis has evolved with an important role in surgery, 
which is the most traditional locoregional treatment in select cases. 
In a collective of 5206 cases with lung metastases from various pri-
mary tumors, the actuarial survival after metastasectomy was 26% 
at 10 years [1]. In several indications such as lung metastases from 
colorectal or germ cell tumors, even better results are achieved [2].
At present, the management of lung metastases is a multifaceted 
topic with various local treatment options. For selected patients, 
typically high-risk patients unfit for surgery, these options include 
stereotactic body radiation therapy (SBRT), thermal ablations such 
as radiofrequency ablation (RFA) and microwave ablation, trans-
arterial therapy, and investigational approaches such as bronchial 
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artery infusion therapy and transpulmonary chemoembolization [3]. 
Despite their theoretical appeal, the latter did not show sufficient 
potential for a broad clinical application.
Unfortunately, there is only weak evidence based on retrospective 
case series indicating survival benefit from locoregional therapies in 
lung metastases. These data are used to justify the clinical practice, 
but this practice has never been subjected to randomized controlled 
trials. In the most recent systematic review on the locoregional treat-
ment of lung metastases from colorectal cancer, only four studies on 
RFA and 23 surgical series out of 798 publications met the quality 
criteria for inclusion in this analysis; interestingly, no study on radio-
surgery was of sufficient quality. Results were inhomogeneous, with 
5-year survival rates ranging from 34.9% to 45% for RFA and from 
29% to 71.2% for surgery [2]. Due to the lack of phase III trials, no 
firm conclusions could be drawn, and the authors called for high-
quality trials comparing the currently used treatment modalities 
such as SBRT, RFA, and surgery.
Data on the cost effectiveness of locoregional treatments for lung 
metastases is completely (almost) missing. A case study on activ-
ity-based costing in RFA showed the economic value of this ther-
apy from the business point of view [4], while an older cost effective-
ness analysis proved the superiority of resection over chemotherapy 
in patients with lung metastases from soft tissue sarcoma [5]. In con-
trast, a limited number of studies assessed surgery, stereotactic and 
conventional radiation therapies, and RFA from a cost-effectiveness 
perspective [6-8]. In all of these studies, RFA was the least costly treat-
ment; among nonsurgical therapies, it was the most cost-effective 
treatment strategy for small lesions (T1) in cases in which stereotactic 
radiation therapy was not available or contraindicated. As metastatic 
lung disease affects a different group of patients and follows differ-
ent principles than those followed by primary lung cancer, these data 
cannot be transferred without interpretation. Nevertheless, thermal 
ablation may be considered cost effective in elderly patients and in 
patients not eligible for surgery. Moreover, it is most cost effective 
from the business point of view. Considering the paucity of data, 
there is a strong need for cost-effectiveness studies comparing differ-
ent locoregional treatments for lung metastases.
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MRgFUS and IRE

607.1
Ultrasound-guided irrigation in calcific tendonitis of the 
rotator cuff: review of 1,450 treatments

E. Lanza1, L.M. Sconfienza2;
1Radiology and Interventional Radiology, Humanitas Research 
Hospital, Milan, Italy, 2Radiology, IRCCS Policlinico San Donato, 
Milan, Italy

Purpose: We performed a systematic review of current evidence 
regarding ultrasound-guided percutaneous irrigation of calcific tendi-
nopathy (US-PICT) in the shoulder aimed to assess the different tech-
niques published, evaluate the clinical outcome in a large combined 
cohort, and propose suggestions for homogeneous future reporting.
Material and Methods: Cochrane Collaboration for Systematic 
Reviews of Interventions Guidelines were followed. We searched 
MEDLINE/MEDLINE In-Process/EMBASE/Cochrane databases from 
1992 to 2013 using the keywords “ultrasound, shoulder, needling, 
calcification, lavage, and rotator cuff” combined in appropriate algo-
rithms. References of the resulting papers were also screened. Risk 
of bias was assessed with a modified Newcastle–Ottawa scale.
Results: Out of 284 papers found, 15 were included and 1,450 shoul-
ders in 1,403 patients (females, n=838; mean age interval, 40–63 
years) were treated. No exclusion was done due to the risk of bias. 
We demonstrated a mean of 55% pain improvement at an average 
of 11 months, with a minor complication rate of 10%.
Conclusion: US-PICT of rotator cuff is a safe and effective procedure, 
with an estimated mean of 55% pain improvement at an average 
of 11 months with a minor complication rate of 10%. No evidence 
exists in favor of using a specific size/number of needles. Imaging 
follow-up may not be used routinely. Future studies may be aimed 
at structural uniformity, including the use of the Constant score to 
assess outcomes and 1-year minimum follow-up period. Alternatives 
to steroid injection may also be explored.

607.2
Recurrence rate evaluation of uterine fibroids treated using 
MRgFUS: retrospective study of MRI imaging and correlation 
between age and clinical outcomes

F. Ferrari1, F. Arrigoni1, A. Miccoli1, F. Smaldone1, A.V. Giordano2, 
G. Mascaretti1, C. Masciocchi1;
1Department of Biotechnological and Applied Clinical Sciences, 
University of L’Aquila, L’Aquila, Italy, 2Radiology, Ospedale S. 
Salvatore L’Aquila, L’Aquila, Italy

Purpose: To evaluate the recurrence rate of uterine fibroids treated 
using MRgFUS after 12 months from the treatment, correlating the 
age of patients to the clinical and imaging results.
Material and Methods: Thirty-eight patients with symptomatic 
uterine fibroids (13 single fibroid and 25 multiple fibroids) were 
treated using MRgFUS. Twenty-two of them were aged between 
40 and 50 (Group 1), 10 patients between 30 and 40 (Group 2) and 6 
patients between 20 and 30 (Group 3). We submitted the patients to 
contrast-enhanced MRI respectively before treatment, and after 10 
days, 3 months, 6 months and 12 months. We analysed the treated 
volume extension (non-perfused volume) and the possible recur-
rence of the pathology in the area of the treatment. Clinical evalua-
tion was performed by the SSS questionnaire.
Results: We found the mean value of non-perfused volume of 91.5% 
in all patients. Thirty-four women belonging to all groups showed 
a complete reabsorption of the necrotic area with a good recovery 
of uterine wall after 12 months. Four younger women belonging to 

Group 3, showed hypointense tissue in the peripheral part of the 
treated area after 3-6 months from the treatment. One of them, 
who underwent myomectomy, showed tissue made of necrotic and 
fibrotic cells. Clinically, Group 1, Group 2 and Group 3 showed an 
SSS-Q mean value of 7.8, 8.1 and 6.4, respectively, after 12 months.
Conclusion: MRgFUS is an effective technique in older and younger 
women. In Group 3, the excellent clinical response was not asso-
ciated to significant morphological results; this however did not 
impair the response to the treatment.

607.3
Magnetic resonance-guided focus ultrasound surgery 
(MRgFUS) compared to uterine artery embolization (UAE): 
main differences, advantages, therapeutic response, and 
definition of selection criteria

F. Ferrari1, A.V. Giordano2, F. Arrigoni1, S. Carducci2, A. Miccoli1, 
S. Mascaretti1, G. Mascaretti1, C. Masciocchi1;
1Department of Biotechnological and Applied Clinical Sciences, 
University of L’Aquila, L’Aquila, Italy, 2Radiology, Ospedale S. 
Salvatore L’Aquila, L’Aquila, Italy

Purpose: To compare effectiveness of UAE and MRgFUS for uterine 
fibroid treatment in terms of non-perfused volume extent and reab-
sorption, complications, hospitalization time, and clinical outcomes.
Material and Methods: Sixty-five patients affected by symptom-
atic uterine fibroids were treated in our department. Thirty-eight 
of them were treated using MRgFUS and 27 with UAE. The choice of 
treatment selection criteria were established according to patient 
age, fibroid vascularization, and accessibility. We compared patients 
of the same age, affected by the same number of fibroids, and show-
ing similar dimensions and localization. They were controlled after 
3, 6, and 12 months from the treatment, respectively. We evaluated 
the non-perfused-volume extent (NPV), reabsorption time, clinical 
response, and hospitalization time.
Results: The NPV mean value was 95% using UAE and 91.5% using 
MRgFUS. We observed a reabsorption of the necrotic area of 50%-
70% in both techniques. Twenty-five out of 27 patients (92.5%) 
treated with UAE presented with abdominal pain and bloating, 
fever, and vomiting, with a mean hospitalization time of 3 days and 
returned to a normal life in 25 days. Only 2 out of 27 (7.5%) returned 
to a normal life in 10 days. Patients treated with MRgFUS had less 
post-treatment symptoms, no complications, and a mean hospital-
ization time of 1 day and returned to a normal life in 5 days.
Conclusion: UAE is more radical; it seems to have a shorter reab-
sorption time but a longer convalescence. MRgFUS is more repeat-
able with a good clinical response and should be the first choice 
when possible.

607.4
MR-guided focused ultrasound surgery (MRgFUS) vs radio-
frequency thermal ablation (RFA) in minimally invasive treat-
ment of osteoid osteoma (OO)

F. Arrigoni, S. Mariani, A. La Marra, L. Zugaro, A. Barile, C. Masciocchi;
Department of Biotechnological and Applied Clinical Sciences, 
University of L’Aquila, L’Aquila, Italy

Purpose: To evaluate effectiveness and safety of minimally invasive 
treatment of OO with two imaging-guided techniques: MRgFUS and RFA
Material and Methods: From March 2011, we treated 32 OO, 15 with 
MRgFUS and 17 with RFA. The possibility to reach the lesion with the 
US beam led to the choice of the technique used for each patient. 
If this condition was satisfied, patients were treated with MRgFUS, 
otherwise with RFA. Thirteen OO were treated with MRgFUS in the 
lower arm and 2 in the upper arm. Lesions treated with RFA were 14 
in the lower arm, 1 in the upper arm and 2 in the vertebral body (L3 
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and L5). Follow-up was performed by MRI and CT up to two years; 
clinical evaluation was performed using the VAS scale.
Results: All patients, except one treated with MRgFUS, showed, 
immediately after the procedure, a regression in painful symptom-
atology. After treatment, they no longer needed any pain medica-
tion. The mean VAS value, 2 years after the treatment, improved over-
all of 100% [from 8.3 (MRgFUS) or 8.4 (RFA) to 0]. The results of MRI 
and CT, 2 years after the treatment, showed in all cases the disappear-
ance of bone edema (MRI) and of some of the typical findings of the 
osteoid osteoma (CT). In no case were major complications observed.
Conclusion: Though based on a limited group of patients, our 
study demonstrates the safety and effectiveness of both the tech-
niques with an optimal clinical outcome confirmed by imaging. The 
MRgFUS shows a lower rate of invasiveness but requires an ade-
quate acoustic window.

607.5
Ablation of locally advanced pancreatic carcinoma by 
percutaneous irreversible electroporation: final results of the 
PANFIRE trial

H.J. Scheffer1, L.G. Vroomen2, M.C. Melenhorst1, A.A. van Tilborg1, 
C. van Kuijk1, M.P. van den Tol3, G. Kazemier3, M.R. Meijerink1;
1Radiology, VUMC, Amsterdam, Netherlands, 2Radiology and 
Nuclear Medicine, VU University Medical Center, Amsterdam, 
Netherlands, 3Surgery, VUMC, Amsterdam, Netherlands

Purpose: Irreversible electroporation (IRE) is increasingly used to 
treat unresectable tumors surrounding major blood vessels and bile 
ducts, such as pancreatic tumors. The purpose of the PANFIRE trial 
was to investigate the safety and efficacy of percutaneous IRE for 
locally advanced pancreatic carcinoma (LAPC).
Material and Methods: Patients with histologically and radiologi-
cally proven LAPC (AJCC stage III) ≤5cm were prospectively included 
to undergo percutaneous CT-guided IRE. All procedures were per-
formed under general anesthesia. Complications were graded 
according to the CTCAE v4.0. The study (registered at clinicaltrials.
gov NCT01939665) was approved by the local review board.
Results: From October 2012 to January 2015, twenty patients under-
went percutaneous IRE. Mean largest tumor diameter was 4.0cm 
(± 0.5cm). Two patients were treated twice due to local recurrence. 
Seven patients received chemotherapy prior to IRE (6 FORFIRINOX, 
1 gemcitabine) and 3 after IRE (1 FORFIRINOX, 2 gemcitabine); in all 
3 cases, it was to treat metastatic disease. Median length of hospital 
stay was 3 days (range 2-18). No deaths due to IRE occurred. Eleven 
minor (grade I/II) and eight major complications (6 grade III; 2 grade 
IV: severe pancreatitis and bleeding duodenal wall ulcer) occurred. 
After a mean follow-up period of 8 months (range 2-18), median PFS 
from IRE was 11 months and median OS was 13 months from IRE and 
17 months from diagnosis.
Conclusion: Percutaneous IRE for LAPC is generally well tolerated, 
although major adverse events can occur. Preliminary survival data 
is encouraging and supports the setup of larger phase II and III clini-
cal trials.

607.6
Alterations of bile ducts after hepatic irreversible electro-
poration: evaluation of MRI findings and laboratory findings

M. Dollinger, L.P. Beyer, C. Niessen, C. Stroszczynski, P. Wiggermann;
Radiology, University Hospital Regensburg, Regensburg, Germany

Purpose: To evaluate biliary complications after the irreversible 
electroporation (IRE) of hepatic malignancies.
Material and Methods: Twenty-four patients (17 men; mean age, 
59.3 years) were identified in whom bile ducts were located within a 
perimeter of 1.0 cm of the ablation zone at subacute follow-up (i.e., 

1–3 days after IRE) after the percutaneous IRE of 53 hepatic tumors 
(primary hepatic tumors, 14). Magnetic resonance imaging (MRI) per-
formed with a hepatocyte-specific contrast agent before and after 
treatment were examined for evidence of bile duct alterations. Serum 
bilirubin and alkaline phosphatase levels measured at subacute and 
4–8-week follow-up were analyzed for evidence of biliary injury.
Results: A total of 55 bile ducts were located within a distance of 
1.0 cm to an ablation defect. Location regarding ablation zone were 
as follows: encased, 33 of 55; abutting, 14 of 55; 0.1–1.0 cm distant, 8 
of 55. At subacute follow-up MRI in 15 of these bile ducts, alterations 
were found, with dilation in 7 and narrowing in 8 cases. Abnormal lab-
oratory findings at subacute follow-up were found in three patients 
after three IRE sessions (bilirubin, 1.6–4.4 mg/dL), which were tran-
sient in all the three cases. Abnormal laboratory findings at 4–8-week 
follow-up were found in one patient (increase of alkaline phosphatase 
by 533 U/L from baseline) due to local tumor recurrence.
Conclusion: IRE is a treatment option for liver tumors located in 
close proximity to bile ducts, and bile ducts adjacent to an IRE abla-
tion zone remain largely unaffected by this procedure.

Free Paper Session
Vascular: BTK

1405.1
Statins reduce major amputations in patients with peripheral 
arterial disease: a systematic review and meta-analysis of more 
than 100,000 cases

K.N. Katsanos1, S. Spiliopoulos2, A. Diamantopoulos1, M.E. Krokidis3, 
D. Karnabatidis2;
1Interventional Radiology, Guy’s and St Thomas’ NHS Foundation 
Trust, London, United Kingdom, 2Department of Interventional 
Radiology, University Hospital of Patras, Patras, Greece, 
3Department of Radiology, Addenbrooke’s University Hospital, 
Cambridge, United Kingdom

Purpose: Statins have well known pleiotropic vascular effects, such 
as stabilizing atherosclerotic plaques and reducing major cardio-
vascular events (stroke, myocardial infarction, and cardiovascular 
death). However, little is known on the effect of statins on limb sal-
vage in patients with peripheral arterial disease.
Material and Methods: PubMed (MEDLINE), EMBASE, AMED, and 
Scopus were searched in December 2014 for eligible randomized 
controlled or observational clinical trials following the PRISMA selec-
tion process. Patients were stratified between statin users and non-
users. The primary endpoint was major amputations, and it was syn-
thesized on the log-hazard scale. Hazard ratios (HR) were calculated 
using THE random effects model (DerSimonian-Laird) to account for 
clinical and conceptual heterogeneity, and meta-regression analysis 
was performed to explore the predictive value of confounders.
Results: In total, 18 clinical studies (6 randomized/propensity matched 
trials, 6 multivariate reports, and 6 with univariate analysis), includ-
ing 128,083 patients (34,952 following endovascular or surgical revas-
cularization) were analyzed. Statin users suffered from significantly 
fewer major amputation events (HR: 0.71; 95%CI: 0.60–0.84; p<0.001). 
Reduction in major amputations was observed consistently across all 
study subgroups (randomized/propensity-matched trials: HR: 0.71; 
95%CI: 0.55–0.91; p=0.007; multivariate reports: HR: 0.67; 95%CI: 0.51–
0.88; p=0.004; and univariate reports: HR: 0.81; 95%CI: 0.59–1.10; 
p=0.18). Results were stable across all meta-regression analyses of 
age, gender, smoking, diabetes, renal impairment, baseline critical leg 
ischemia, and surgical or endovascular revascularization.
Conclusion: Statins significantly reduce major amputations in 
patients with peripheral arterial disease (around 30% relative risk 
reduction), and they should be prescribed before the need for revas-
cularization arises.
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1405.2
Endothelial cell seeding to promote vascular healing

M. ter Meer1, W. Daamen2, Y. Hoogeveen1, D. van der Vliet3, 
B. van den Heuvel4, L.J. Schultze Kool1;
1Radiology and Nuclear Medicine, Radboud University Medical 
Center, Nijmegen, Netherlands, 2Biochemistry, Radboud University 
Medical Center, Nijmegen, Netherlands, 3Vascular Surgery, Radboud 
University Medical Center, Nijmegen, Netherlands, 4Pediatrics, 
Radboud University Medical Center, Nijmegen, Netherlands

Purpose: Despite state-of-the-art advancements in endovascular 
interventional procedures, the problem of intimal hyperplasia and 
restenosis remains unsolved. Endovascular manipulations generally 
result in extensive endothelial cell (EC) damage and active stimula-
tion of smooth muscle cell proliferation. Because natural repair of 
the EC lining is very slow in humans, we aim to speed up this pro-
cess by combining autologous cultured ECs with percutaneously 
implantable biomaterials (stents). To ensure clinical applicability a 
maximum delay of two weeks between cell harvest and implanta-
tion readiness was targeted.
Material and Methods: A carrier for EC incorporation was devel-
oped. ECs were isolated from human veins and cultured in vitro. 
Culture protocols, cell seeding efficiency, and surface characteris-
tics of the biomaterials were optimized. The influence of exposure to 
physiological flow on cellular attachment and function was studied 
in an in vitro setting.
Results: Isolation of ECs from veins was robust and reproducible, 
producing large quantities of cells within 14 days. Cultured ECs read-
ily attached to the carrier when appropriate coatings such as gela-
tin and serum were applied. Attached cells remained functional and 
proliferative in culture. Cells were prone to detach upon physical 
contact, yet attached cells were flow resistant immediately after a 
24h seeding period under hypoxic conditions. Therefore there is no 
need for expensive bioreactors to allow for cell maturation.
Conclusion: EC seeded devices may provide a means to speed up 
re-endothelializion of damaged vessel walls. Although off-the-shelf 
use of autologous cell products is impossible, we believe the non-
immunogenic nature of the cells provides major advantages.

1405.3
Clinical efficacy of infrapopliteal drug-eluting stenting in 
diabetic patients with critical limb ischemia: 10-year outcomes

S. Spiliopoulos1, V. Theodosiadou1, A. Diamantopoulos2, 
K.N. Katsanos2, G. Kagadis3, D. Siablis1, D. Karnabatidis1;
1Department of Diagnostic and Interventional Radiology, Patras 
University Hospital, Rion, Greece, 2Interventional Radiology, Guy’s 
and St. Thomas’ Hospitals, London, United Kingdom, 3Department of 
Medical Physics, Patras University, School of Medicine, Rion, Greece

Purpose: To investigate the long-term clinical outcomes of infrap-
opliteal drug-eluting stenting (DES) in diabetic patients with critical 
limb ischemia (CLI).
Material and Methods: This was a single-center study of all dia-
betic patients treated with infrapopliteal DES between January 
2002 and September 2012. Follow-up period was terminated in 
September 2014. Primary outcome measures included patient sur-
vival and amputation-free survival (AFS). Secondary outcome mea-
sures were procedural success, identification of independent predic-
tors influencing primary outcomes, and clinically driven target limb 
re-interventions (TLR).
Results: In total, 214 CLI patients [168 men (78.5%), mean age: 70 ± 
9 years] with 311 limbs, 562 arteries, and 679 lesions were treated. 
According to Kaplan-Meier analysis, survival and AFS rates were 
90.8%, 55.5%, and 36.2% and 94.9%, 90.4%, and 90.4% at 1, 5, and 
10 years, respectively. Additional 168 infrapopliteal TLR procedures 

were necessary, and TLR-free survival was 79.7%, 55.2%, and 49.7% at 
1, 5, and 10 years, respectively. Overall procedural success was 98.7% 
(473/479 procedures). Cox multivariable analysis demonstrated that 
procedural failure was the only independent predictor of decreased 
AFS (HR: 61.3; 95%CI: 13.8-271.9), while statin use was an independent 
predictor of increased survival (HR: 0.55; 95%CI: 0.31-0.98). Coronary 
disease (HR: 1.9; 95%CI: 1.01-3.54), dialysis (HR: 2.2; 95%CI: 1.21-4.06), 
and duration of diabetes (HR: 1.5; 95%CI: 1.02-2.34) were identified as 
independent predictors of decreased survival.
Conclusion: The use of infrapopliteal DES in the demanding sub-
group of diabetic CLI patients yields excellent 10-year survival and AFS 
rates, with low re-intervention rates. Technical failure was associated 
with increased amputations and statin intake with increased survival.

1405.4
Paclitaxel-coated balloon for the treatment of infrapoplilteal 
arteries: 12-month results from the BIOLUX P-II randomized 
trial

M. Brodmann1, T. Zeller2, M. Bosiers3, P. Peeters4, K.-L. Schulte5, 
D. Scheinert6, U. Beschorner7, E. Pilger1;
1Division of Angiology, Medical University of Graz, Graz, Austria, 
2Angiology, Universitäts-Herzzentrum Freiburg-Bad Krozingen, 
Bad Krozingen, Germany, 3Department of Vascular Surgery, 
AZ Sint-Blasius, Dendermonde, Belgium, 4Department of Vascular 
Surgery, Imelda Ziekenhuis, Bonheiden, Belgium, 5Vascular Center 
Berlin, Ev. Hospital Königin Elisabeth Herzberge, Berlin, Germany, 
6Abteilung für Interventionelle Angiologie, Universitätsklinikum 
Leipzig, Leipzig, Germany, 7Core Lab Bad Krozingen, Universitäts-
Herzzentrum Freiburg Bad Krozingen, Bad Krozingen, Germany

Purpose: Drug-eluting balloons (DEB) have shown promising results 
in femoropopliteal lesions, but data for infrapopliteal lesions are 
scarce. BIOLUX P-II aimed to compare the safety and efficacy of a 
novel paclitaxel-coated DEB versus an uncoated balloon (PTA) in de 
novo or restenotic lesions of the infrapopliteal arteries in patients 
with claudication and critical limb ischemia (CLI).
Material and Methods: BIOLUX P-II was a prospective, international, 
multicenter, randomized, first-in-man (FIM) study with 72 patients 
randomized 1:1 to either Passeo-18 Lux DEB (n=36) or Passeo-18 PTA 
(n=36). Follow-up assessments were scheduled at 1, 6, and 12 months, 
with angiographic assessment at 6 months. Adverse events were 
adjudicated by an independent Clinical Events Committee, and angio-
graphic parameters were assessed by an independent core laboratory.
Results: The primary safety endpoint, major adverse events, a com-
posite of all-cause mortality, target extremity major amputation, tar-
get lesion thrombosis, and target vessel revascularization at 30 days 
was 0.0% in the DEB group versus 8.3% in the PTA group (p=0.239). 
The primary performance endpoint, patency loss at 6 months, was 
17.1% in the DEB group versus 26.1% in the PTA group (p=0.298), and 
clinical improvement of Rutherford 5 subjects was significant for the 
DEB group (p=0.002) compared with PTA group (p=0.058). Major 
amputations of the target extremity occurred in 3.3% versus 5.6% of 
the patients at 12 months.
Conclusion: In this small FIM patient population, including claudi-
cants and CLI patients, the Passeo-18 Lux DEB has been proven to 
be safe and effective in infrapopliteal lesions with comparable out-
comes to PTA, with a positive trend towards DEB.
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1405.5
Morphological results of PADI trial: percutaneous transluminal 
angioplasty versus drug-eluting stents for infrapopliteal 
lesions in critical limb ischemia

M. Spreen1, W.P.T.M. Mali2, J. Martens3, H. van Overhagen3;
1Radiology, Haga Ziekenhuis, The Hague, Netherlands, 2Dept. of 
Radiology, University Hospital Utrecht, Utrecht, Netherlands, 
3Radiology, Haga Teaching Hospital, Leyenburg, The Hague, Netherlands

Purpose: Endovascular infrapopliteal treatment of patients with 
critical limb ischemia (CLI) with percutaneous transluminal angio-
plasty (PTA) and bail-out bare metal stenting (BMS) is hampered by 
restenosis. In interventional cardiology, drug-eluting stents (DES) 
have shown better patency rates and are standard practice nowa-
days. An investigator-initiated, multicenter, randomized trial was con-
ducted to assess if DES also improves the patency rates of infrapopli-
teal lesions in CLI.
Material and Methods: Adults with CLI (Rutherford score≥4) and infr-
apopliteal lesions were randomized to receive PTA with bail-out BMS 
or DES with paclitaxel. Primary endpoint was 6-month primary binary 
patency of treated lesions, defined as ≤50% stenosis on computed 
tomography angiography. Stenosis of >50%, treatment in interim, 
major amputation, and CLI-related death were regarded as treatment 
failure. Severity of failure was assessed with an ordinal score, ranging 
from vessel stenosis through occlusion to the clinical treatment failures.
Results: Seventy-four limbs (73 patients) were treated with DES, and 
66 limbs (64 patients) received PTA±BMS. Six-month patency rates 
were 48.0% for DES and 35.1% for PTA±BMS (p=0.096) in the modi-
fied intention-to-treat and 51.9% and 35.1% (p=0.037) in the per-pro-
tocol analysis. The ordinal score showed significantly worse treat-
ment failures for PTA±BMS vs. DES (p=0.041), respectively.
Conclusion: In CLI patients with infrapopliteal lesions, DES provide 
better 6-month patency rates compared with those provided by PTA 
with bail-out BMS. Therefore, a treatment strategy with DES should 
be considered in these patients.

1405.6
Diabetes mellitus in patients with infrapopliteal critical limb 
ischemia

M. Spreen1, J. Martens2, W.P.T.M. Mali3, H. van Overhagen2;
1Radiology, Haga Ziekenhuis, The Hague, Netherlands, 2Radiology, 
Haga Teaching Hospital, Leyenburg, The Hague, Netherlands, 
3Dept. of Radiology, University Hospital Utrecht, Utrecht, Netherlands

Purpose: Diabetes mellitus (DM) is considered a major risk factor for 
peripheral arterial disease (PAD). However, implications of DM for the 
prognosis of critical limb ischemia (CLI) are not well known, since dia-
betic and non-diabetic CLI patients are typically reported as one group. 
DM was a common comorbidity in the earlier conducted PADI trial [per-
cutaneous transluminal angioplasty (PTA) versus drug-eluting stents 
(DES) for infrapopliteal lesions]. In order to determine the implications of 
DM, we compared the clinical outcomes in diabetics and non-diabetics.
Material and Methods: In the PADI trial, adults with CLI (Rutherford 
score ≥ 4) and infrapopliteal lesions were randomized to receive PTA 
or DES. Patients were considered diabetic when they were treated 
with oral antidiabetic agents and/or insulin therapy at baseline. The 
observed rates of amputation and survival were compared in both 
groups. Hazard ratios of diabetes were calculated, unadjusted as 
well as adjusted for treatment strategy, age, and smoking.
Results: Of our cohort of 133 patients (included for 140 limbs), 84 
patients (63.2%) suffered from DM. The rate of major amputa-
tions was significantly higher in diabetics (p=0.03). Unadjusted and 
adjusted hazard ratios of diabetes for the risk of major amputation 
were 3.54 (95% CI 1.04–12.10) and 3.51 (95% CI 1.01–12.16), respec-
tively. Survival rates were comparable.

Conclusion: Diabetic CLI patients are at a substantially higher risk of 
major amputation. If one is aware of this higher risk, diabetics could 
benefit from prompt recognition and early referral to a specialized 
limb salvage team.

Free Paper Session
Embolisation: special areas

1406.1
Bariatric embolization using large calibrated spheres (300-
500μm): assessing safety, long-term efficacy and changes in 
gut hormones in a swine model

C.R. Weiss1, K. Paudel1, A. Arepally2, C. Hu3, J. Singh4, E.J. Shin5, T.H. Moran6, 
D.L. Kraitchman1;
1The Russell H. Morgan Department of Radiology and Radiologic 
Science, Johns Hopkins University School of Medicine, Baltimore, 
MD, United States of America, 2Interventional Radiology, Piedmont 
Healthcare, Atlanta, GA, United States of America, 3Material Science 
and Engineering, Johns Hopkins University, Baltimore, MD, United 
States of America, 4School of Medicine, Georgetown University, 
Washington, DC, United States of America, 5Gastroenterology, 
Johns Hopkins University School of Medicine, Baltimore, MD, 
United States of America, 6Department of Psychiatry and Behavioral 
Sciences, Johns Hopkins University School of Medicine, Baltimore, 
MD, United States of America

Purpose: Preclinical studies of bariatric arterial embolization (BAE) 
with small (40-50μm) calibrated spheres in growing swine have 
been effective in preventing weight gain and altering gastric hor-
mone profiles. The current study examines the use of larger micro-
spheres (300-500μm) in growing swine to investigate the effects on 
weight gain, gastric motility, and gastric neuro-hormonal axis.
Material and Methods: Fundal artery targeting using cone beam 
CT (CBCT) was performed in 55-60lb juvenile farm pigs (n=5 BAE, 
n=5 sham). From a celiac DSA, two of the three fundal arteries were 
selected with a SureFire mt catheter (SureFire Medical) and 0.016 
wire. At each location, a pre-embolization DSA and CBCT were per-
formed. In the BAE group, 300-500μm Embospheres (Merit Medical) 
were delivered until stasis; the sham group received saline. Weights 
and blood samples were collected serially for 16 weeks. Upper 
endoscopy was performed at 1 week and gastric emptying (oral acet-
aminophen technique) at 3-5 weeks post-BAE. Statistical analysis was 
performed (STATA); P<0.05 was considered statistically significant.
Results: Weight gain was not different in BAE animals relative to 
sham pigs. Gastric emptying was not altered by BAE. Ghrelin and 
GLP-1 both fasting and in response to feeding did not significantly 
differ between the treated and sham pigs. Superficial mucosal ulcers 
in the gastric fundus were present in 2 of 5 pigs.
Conclusion: BAE using larger beads (300-500μm) produced neither 
significant weight loss or changes in gastric emptying nor significant 
changes in ghrelin or GLP-1. This suggests that a smaller caliber bead 
size is likely to be more effective for bariatric embolization.
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1406.2
Bariatric embolization of arteries for the treatment of obesity 
(BEAT Obesity): study design and 6-month safety and efficacy 
data

C.R. Weiss1, K. Paudel1, L.J. Cheskin2, B. Holly1, K. Hong1, A. Fischman3, 
R. Patel3, E.J. Shin4, K. Steele5, T.H. Moran6, D.L. Kraitchman1, A. Arepally7;
1The Russell H. Morgan Department of Radiology and Radiologic 
Science, Johns Hopkins University School of Medicine, Baltimore, 
MD, United States of America, 2Johns Hopkins Weight Management 
Center, Johns Hopkins Bloomberg School of Public Health, School 
of Medicine, Baltimore, MD, United States of America, 
3Interventional Radiology, Mount Sinai Medical Center, New York, 
NY, United States of America,4Gastroenterology, Johns Hopkins 
University School of Medicine, Baltimore, MD, United States of 
America, 5Surgery / Bariatric Surgery, Johns Hopkins University 
School of Medicine, Baltimore, MD, United States of America, 
6Department of Psychiatry and Behavioral Sciences, Johns Hopkins 
University School of Medicine, Baltimore, MD, United States of 
America, 7Interventional Radiology, Piedmont Healthcare, Atlanta, 
GA, United States of America

Purpose: Bariatric embolization is a new endovascular procedure 
developed for the treatment of obesity. This procedure, in which the 
gastric fundus is embolized with small particles via the left gastric 
artery, has shown great promise in animal studies. BEAT Obesity is an 
investigator-initiated IDE, approved by the FDA designed to assess 
the safety and efficacy of bariatric embolization to treat morbidly 
obese patients using 300-500 micron Embospheres (Merit Medical).
Material and Methods: This single-arm prospective study enrolls 
5 morbidly obese (BMI 40-60; weight <400 lbs) adult patients with-
out co-morbid conditions. Exclusion criteria include history of malig-
nancy, vascular disease, prior abdominal surgery, diabetes, vari-
ant gastric arterial anatomy, and ulcer disease. Primary endpoints 
include weight loss and 30-day adverse events. Secondary end-
points (at 12 months) include blood pressure, lipid profile, serum 
obesity hormones (e.g., ghrelin/leptin/GLP-1/PYY), eating/hun-
ger/satiety assessments, Quality Of Life (QOL), and results from 
endoscopy and gastric emptying studies. Key aspects of the study 
design include the following: 1) pre-procedural CTA, upper endos-
copy, gastric emptying study, gastric hormone panels, as well as 
QOL- and obesity-related psychological assessment; 2) post-pro-
cedural endoscopy (week 2, month; and 3) gastric emptying stud-
ies (months 1, 6), lab and gastric hormone panels, well as QOL and 
obesity-related psychological assessments (weeks 1, 2; months 1, 3, 
6, 12). The procedure specifics include celiac and selective left gas-
tric artery (as well as other fundal branches) DSA and cone beam CTs, 
followed by embolization with 300-500 micron Embospheres.
Results: Thirty-day safety data will be collected by May 2015. Six-month 
safety and efficacy data will be fully collected by September 2015.

1406.3
Gastric Artery Embolization Trial for LEssening Appetite 
Nonsurgically (GET LEAN)

M.I. Syed1, K. Morar1, A. Shaikh1, P. Craig2, H. Khabiri3;
1Interventional Radiology, Dayton Interventional Radiology, Dayton, 
OH, United States of America, 2Boonshoft School of Medicine, Wright 
State University, Dayton, OH, United States of America, 3Ohio State 
University Medical Center, Columbus, OH, United States of America

Purpose: The purpose of this pilot study is to achieve the collection 
of safety and efficacy data in patients undergoing left gastric artery 
embolization for morbid obesity in the Western Hemisphere.
Material and Methods: This is an FDA-IDE pilot study. 5 patients 
have been approved to undergo the left gastric artery embolization 
procedure for the purpose of weight loss using Beadblock 300-500 

micron particles. All patients will undergo EGD follow up pre and 
post procedure. Ghrelin, Leptin and CCK levels will also be measured 
at baseline and post procedure per follow up protocol. 
Inclusion Criteria
- Morbid obesity with a BMI ≥ 40
- Age ≥ 22years
- Ability to lay supine on an angiographic table
- <400lbs due to table weight limits
- Appropriate anesthesia risk as determined by certified anesthesia  
   provider evaluation preprocedure
Subjects who have failed previous attempts at weight loss through 
diet, exercise, and behavior modification (as it is recommended that 
conservative options, such as supervised low-calorie diets com-
bined with behavior therapy and exercise, should be attempted 
prior to enrolling in this study).
Results: The first patient has lost 30lbs at 3 months. Second patient 
has lost 12lbs at 1 month. Third patient has lost 6lbs in 1 week. There 
have been no major adverse events. The final 2 patients in this study 
are still being selected.
Conclusion: This is the first experience in the United States of per-
forming left gastric artery embolization for the purpose of treat-
ing morbid obesity. Early results are promising and show no major 
adverse events thus far. The radial artery has also proven to be a fea-
sible approach to performing this procedure with implications for a 
safer access site.

1406.4
Superior rectal artery embolization “EMBORRHOID” as the 
first-line treatment in patients suffering from haemorrhoidal 
disease: mid-term results

V. Vidal1, F. Tradi1, D. Mege2, G. Louis1, J.-M. Bartoli1, I. Sielezneff2;
1Radiology, Hôpital de la Timone, Marseille, France, 2Service de 
Chirurgie Viscérale, Hôpital de la Timone, Marseille, France

Purpose: Embolization of the superior rectal arteries (EMBORRHOID) 
has recently been shown to be effective in hemorrhoidal disease 
for compassionate patients. We report the results of the first study 
of superior rectal arteries embolization as the first line treatment in 
patients suffering from haemorrhoidal disease.
Material and Methods: Twenty-six patients (30 to 72 years old) 
with symptoms of hemorrhoidal disease (chronic, disabling rec-
tal bleeding and/or pain) were embolized de novo after multidisci-
plinary discussion (proctologist, general surgeon and radiologist). 
Embolization of the terminal branches of the superior rectal arter-
ies were performed via the inferior mesenteric artery using a micro-
catheter and coils (0.018”, 2 and 3 mm in diameter).
Results: Technical success of the embolization procedure was 
100%. Clinical success (lack of bleeding and/or pain, or insignifi-
cant amounts of bleeding and/or pain that was well tolerated by the 
patients) at 6 months was 81.8% (5/26). Four of these five patients 
described amelioration of the symptoms and of the quality of life but 
with residual pain. One patient who experienced rebleeding under-
went an additional embolization of the posterior rectal arteries with 
success. No ischemic complications were observed in 26 patients.
Conclusion: We believe that rectal bleeding and pain occur when 
venous hemorrhoidal pressure reaches a certain threshold. Emboli-
zation may decrease the arterial flow significantly leading to a de-
crease of the venous pressure below this threshold. This hypothesis 
may explain the positive clinical results observed with this first-line 
treatment. Additional studies are needed to evaluate the efficacy 
of this new “emborrhoid” technique in the management of hemor-
rhoidal disease.
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1406.5
Usefulness of C‐arm cone‐beam computed tomography in 
embolization of acute bleeding

C. Floridi, A.M. Ierardi, F. Fontana, G. Xhepa, G. Carrafiello;
Radiology, University of Insubria, Varese, Italy

Purpose: To evaluate the feasibility and utility of C-arm cone-beam 
computed tomography (CBCT) and the Emboguide software during 
endovascular embolization of acute bleeding.
Material and Methods: At our institute, between December 2013 
and December 2014, 85 acute bleeding embolizations were per-
formed; seven procedures (1 bronchial artery bleeding, 2 traumatic, 
and 4 spontaneous abdominal bleedings) were completed under 
C-arm CBCT and constituted the study cohort.
Intraprocedural C-arm CBCT after intraarterial contrast administra-
tion was performed to visualize bleeding and determine the bleed-
ing arterial feeders using the Emboguide software to schedule the 
selective embolization. Embolization was performed with different 
embolization materials, and non-enhanced CBCT was performed 
after embolization. CBCT images acquired before and after proce-
dure were registered to evaluate embolization.
CBCT bleeding detection accuracy and bleeding arterial feeder 
detection on the basis of CBCT and Emboguide software informa-
tion were recorded. Clinical success was measured as an absence of 
bleeding on post-procedural DSA.
Results: All procedures were completed successfully without com-
plications. Intraprocedural C-arm CBCT were detected at 7/7 sites of 
bleeding (100%), while only 5/7 were detected at the angiographic 
images. In each case, the Emboguide software detected the bleed-
ing arterial feeders, allowing a correct procedural planning; micro-
catheters were positioned on the basis of CBCT and the Emboguide 
software in 6/7 cases (85.7%).
Conclusion: C-arm CBCT is a useful instrument in the angio-suite 
to achieve targeted and efficient embolization more safely and eas-
ily, reducing operative time and contrast media injection as well as 
improving outcomes.

1406.6
Lymphatic embolization using N-butyl cyanoacrylate in 
patients with postoperative ascites associated with lymphatic 
leakage

J. Kim, J.H. Won, Y. Baek;
Department of Radiology, Ajou University Hospital, Suwon, Korea

Purpose: To assess the feasibility, efficacy, and safety of lymphatic 
embolization using N-butyl cyanoacrylate (NBCA) in patients with 
postoperative ascites secondary to lymphatic leakage.
Material and Methods: Nineteen consecutive patients with post-
operative ascites who were referred for lymphatic intervention 
between April 2014 and February 2015 were retrospectively ana-
lyzed. After identifying leakage from the iliac chains by intrano-
dal lymphangiography, the leakage site was embolized by directly 
puncturing the iliac lymphatic vessel or lymph node proximal to the 
leakage site and injecting NBCA. The amount of daily drainage via 
surgical drains was recorded as were the results of routine labora-
tory tests including complete blood counts and serum chemistry. 
Clinical success was defined as significant decrease in the amount of 
surgical drainage until the drains could be removed and the patients 
uneventfully discharged. All medical records during admission and 
follow-up were reviewed to identify possible complications associ-
ated with the procedure.
Results: Twenty-three procedures were performed in nineteen 
patients, including four repeat procedures performed in three 
patients due to persistent leakage. Fluid analysis revealed chylous 
content in five of the patients. Significant decrease in the amount of 

drainage (from a mean of 1258 ml/day to 189 ml/day) was eventually 
seen in all patients after their final procedures. Recovery of serum 
albumin level was noted in seven patients in whom it was initially 
altered. All patients were uneventfully discharged after their surgical 
drains were removed. No complications were identified.
Conclusion: Lymphatic embolization using NBCA is feasible, effec-
tive, and safe for the management of patients with postoperative 
ascites secondary to lymphatic leakage.

Free Paper Session
Liver ablation

1407.1
Preliminary application of CT-guided radiofrequency 
ablation under contrast-enhanced ultrasound combined with 
intelligent guiding device in malignant liver tumors

X. Zhu, J. Shen, R. Ni;
Interventional Radiology, Suzhou University, Suzhou, China

Purpose: Computer tomography (CT)-compatible robots have been 
developed with the intention of increasing the accuracy of needle 
placement and reducing clinical staff and patient exposure to radi-
ation during CT fluoroscopy. To estimate the clinical value of con-
trast-enhanced ultrasound (CEUS) before and after CT-guided radio-
frequency ablation (RFA) combined with intelligent guiding device 
called MAXIO in the treatment of liver tumors.
Material and Methods: We report our preliminary experience of 
performing RFA using the MAXIO CT-guided positioning system on 
17 liver tumor patients (22 lesions). CEUS were performed and com-
pared on all patients before and after RFA procedures.
Results: RFA was successfully completed in 16 patients, with 21 
lesions confirmed on CEUS. The remaining one received once more 
RFA owing to partial residual, and then achieved complete ablation. 
Only 2 mild procedure-related complications were noted in this study.
Conclusion: MAXIO CT-guided positioning system appears to be 
safe and highly accurate in the treatment of percutaneous RFA on 
using liver tumors. It has lower radiation dose to both patient and 
clinical staff during the procedure. CEUS can be used promptly to 
evaluate the RFA efficacy by compared the results before and after 
procedures.

1407.2
What are the factors associated with an increased risk of 
local recurrence after radiofrequency ablation or surgical 
metastasectomy?  

N. Vietti Violi1, P.E. Bize1, R. Duran1, N. Demartines2, N. Halkic2, 
J.-F. Knebel1, A. Denys1;
1Radiology and Interventional Radiology, CHUV, Lausanne, 
Switzerland, 2Visceral Surgery, CHUV, Lausanne, Switzerland

Purpose: To compare the local recurrence rate of radiofrequency 
ablation (RFA) and metastasectomy for colorectal cancer liver metas-
tases and define the best candidates for each treatment.
Material and Methods: A lesion-by-lesion analysis was done in 
121 liver metastases ablated by metastasectomy in 43 consecutive 
patients and 110 treated by RFA in 60 patients (median follow up: 22 
months). Local recurrence (LR) and hepatic recurrence (HR) rates were 
compared. Univariate and multivariate stepwise regression analy-
ses for factors favoring recurrence were compared for the 2 groups, 
including demographics and tumor status as well as tumor size, depth 
in the liver, proximity of vessels, and R0/R1 status after resection.
Results: Groups were comparable for demographics and tumor 
characteristics. The metastases median size was smaller for the 
RFA group than for metastasectomy (15 vs 18mm, p=0.03). LR was 
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observed in 19% of the metastasectomy group and 13% of the 
RFA group (delay: 244 days vs 249 days, p=0.21). HR rate was simi-
lar for both groups (metastasectomy 78.5%, RFA 66%; p=0.054). 
Factor associated with recurrence in the RFA group was tumor size 
(p<0.001), and note tumor depth or vessel proximity, in both uni- 
and multivariate analyses. For metastasectomy, R1 and lesion depth 
increased the risk of local recurrence in uni- and multivariate analy-
ses (p=0.02 and p=0.03, respectively). Factors associated with R1 are 
lesion depth (p=0.04) and vessel proximity (p<0.001).
Conclusion: RFA and liver metastasectomy have similar LR rate. 
Deeply localized lesions with vessels in the vicinity are at risk for sur-
gery, while tumor size is the only limiting factor in RFA.

1407.3
Radiofrequency ablation versus surgical resection for 
hepatocellular carcinoma within the Milan criteria: 
a propensity score-matched study

A. Hocquelet1, P. Balageas1, C. Laurent2, J.-F. Blanc3, N. Frulio1, C. Salut1, 
M. Bouzgarrou1, C. Cassinotto1, J. Hoareau1, M. Montaudon4, H. Trillaud1;
1Diagnostic and Interventional Imaging of the Abdomen, Hopital 
Saint-André, Bordeaux, France, 2Visceral Surgery, Hopital Saint-André, 
Bordeaux, France, 3HepatoGastroenterology and Digestive Oncology, 
Hopital Saint-André, Bordeaux, France, 4Diagnostic and Interventio-
nal Imaging of the Abdomen, Hopital Haut-Lêveque, Pessac, France

Purpose: To compare survival and complication rates after radiofre-
quency ablation (RFA) versus surgical resection (SR) in patients with 
hepatocellular carcinoma (HCC) within the Milan criteria.
Material and Methods: We retrospectively and consecutively includ-
ed all patients with first occurrence of HCC within the Milan criteria 
receiving SR or RFA as the first-line treatment from January 2004 to 
December 2013. The cumulative overall survival (OS) and the disease-
free survival (DFS) were compared after propensity score matching.
Results: After matching, 128 patients (64 per treatment arm) were 
retained for analysis. Matching variables were not significantly dif-
ferent between SR and RFA groups. After a median follow-up of 34.1 
months (interquartile range: 18.7-60.3), the respective 1-, 3-, and 
5-year OS for SR and RFA groups were 92.9%, 79.1%, and 59.9% and 
95.2%, 62.3%, and 54.5% (P=0.209). The respective 1-, 3-, and 5-year 
DFS for SR and RFA group were 69%, 44.1%, and 17% and 64.5%, 
40.1%, and 24.5% (P=0.757). Five-year OS and DFS were not signif-
icantly different for patients with HCC >30mm across the SR and 
the RFA groups, 61.1% versus 41.9% (P=0.069) and 16% versus 27 % 
(P=0.963), respectively. Local tumor progression rates were 2.3% 
(1/43) of recurrence for the SR group and 12.2% (5/41) for the RFA 
group (P=0.105). After the first HCC recurrence, 87.8% of RFA patients 
(36/41) and 74.4% in SR patients (32/43) were still within the Milan 
criteria (P=0.166).
Conclusion: This propensity score-matched study has shown that 
RFA and SR had similar OS and DFS for hepatocellular carcinoma 
within the Milan criteria in a European population.

1407.4
Computed tomography-guided ablation of hepatic lesions: 
comparing short-term therapeutic efficacy of radiofrequency 
versus microwave ablation in small lesions

D.K. Filippiadis, L. Reppas, S. Grigoriadis, M. Tsitskari, A.D. Kelekis, 
E. Brountzos, N.L. Kelekis;
2nd Radiology Department, University General Hospital “ATTIKON”, 
Athens, Greece

Purpose: To compare safety and short-term efficacy of CT-guided per-
cutaneous radiofrequency (RFA) versus microwave (MWA) ablation 
in patients with malignant hepatic lesions (primary or secondary) 
measuring ≤3cm in diameter

Material and Methods: During the last 24, months we retrospec-
tively compared two groups of patients. RFA Group (48 patients with 
66 lesions) and MWA Group (38 patients with 48 lesions) underwent 
CT-guided ablation (protocol depended on lesion size and loca-
tion according the manufacturer’s guidelines). Contrast-enhanced 
CT scan was performed immediately post-ablation and Gd-DTPA-
enhanced MRI during follow-up. Technical success was defined 
according to mRECIST criteria. Comparative analyses were per-
formed for short-term therapeutic efficacies.
Results: At month 1, 3, and 6 post-ablation, for MWA Group (mean 
duration of ablation protocol 7.8 minutes) complete response (CR) 
rate was 95.9% (46/48) and partial response (PR) rate was 4.1% (2/48). 
For RFA Group (mean duration of ablation protocol 11.0 minutes), 
CR rate was 97% (64/66) and PR rate was 3% (2/66). After additional 
ablation, both lesions were completely treated (CR). No statistical 
difference in CR rate existed between groups RFA and MWA (p>0.05). 
No deaths or major complications were encountered. Minor compli-
cation (reversible, recovered with no further treatment) rate was 7%.
Conclusion: Both RFA and MWA seem to result in equally high rate of 
primary effectiveness in lesions smaller than 3cm. Both techniques are 
safe and effective clinical applications for the treatment of focal liver 
malignancies with diameter ≤3cm. Protocol characteristics (power/
time) should be optimized according to tumor size and location.

1407.5
Applied energy and ablation volume after CT-guided 
microwave and radiofrequency ablation of colorectal liver 
metastases

W.J. Heerink1, K.P. de Jong2, M. Oudkerk1;
1Center for Medical Imaging NEN, University of Groningen, 
Groningen, Netherlands, 2Department of Hepatobiliary Surgery, 
University Medical Center Groningen, Groningen, Netherlands

Purpose: To determine the correlation between the applied energy 
(E) and ablation volume (V) in radiofrequency ablation (RFA) and 
microwave ablation (MWA) in the treatment of colorectal liver 
metastases.
Material and Methods: Fifteen patients treated with CT-guided 
RFA and 15 with CT-guided MWA were retrospectively selected. The 
power of the MWA and RFA devices was set according to the pro-
tocol provided by the manufacturer, and the amount of applied 
energy (kJ) was determined. To determine the volume of the abla-
tion zone (mL), a semi-automatic interactive 2D region growing 
algorithm was used for segmentation on the portal venous phase 
CT scan acquired 1 week after the ablation. Linear regression anal-
ysis was used to determine the correlation between the amount of 
applied energy and ablation volume.
Results: The mean ablation time for RFA was 73 minutes using 455.2 
kJ, resulting in an ablation volume of 69.6 mL. The mean ablation 
time for MWA was 21 minutes using 182.4 kJ, resulting in an ablation 
volume of 66.8 mL. The correlation between the amount of applied 
energy and ablation volume for RFA could be approximated by the 
linear function V = 9.53 + 0.13*E (R2 = 0.84). The correlation for MWA 
could be approximated by V = 8.39 + 0.32*E (R2 = 0.66). MWA has a 
significantly higher correlation coefficient (p = 0.002).
Conclusion: The correlation between the applied energy and abla-
tion volume can be approximated by a linear function for both RFA 
and MWA. RFA ablation, although more time consuming, is associ-
ated with a more predictable ablation volume.
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1407.6
A new system of microwave ablation at 2450 MHz: preliminary 
experience at two centers

C. Floridi1, W. Prevoo2, A.M. Ierardi1, N. Lucchina1, G. Carrafiello1;
1Radiology, University of Insubria, Varese, Italy, 2Radiology, 
Netherlands Cancer Institute-Antoni van Leeuwenhoek Hospital, 
Amsterdam, Netherlands

Purpose: To assess the feasibility of the application of a new micro-
wave system and to identify its advantages. In particular, the atten-
tion was focused on the spherical ablation zone obtained and its 
usefulness in terms of effectiveness.
Material and Methods: The new system was composed of the fol-
lowing parts: a 2450-MHz generator that delivered a maximum power 
of 100 W, a fiberglass antenna and a pump for internally cooled 
antenna. Thirty-five liver nodules (26 hepatocellular carcinomas and 
9 metastases) were percutaneously treated [mean diameter, 24.9 
mm (range, 16–35 mm)]. Technical success, ablation duration time, 
overall procedure time, and safety were registered. Clinical success 
was measured on 1- and 3-month follow-up contrast-enhanced 
CT. To define the shape of the ablation zone, a CT scan multiplanar 
reformatting (MPR) was performed. Roundness index transverse 
was calculated as follows: a value near 1 represented a more spher-
ical ablation zone shape, and a value distant from 1 implied an oval 
configuration.
Results: Technical success was 100%. Mean ablation time was 3.85 
min (range, 3–5 min), and mean overall procedure time was 30.5 min 
(range, 25–40 min). No major complications were recorded. Clinical 
success was 100% (no recurrence was observed). Roundness index 
transverse presented a mean value of 0.94, meaning that a spherical 
shape of ablation zone was achieved.
Conclusion: One of the most promising innovations of the new 
MW Thermosphere® technology is the spherical shape of the abla-
tion volume that could be related to an improvement in effective-
ness and safety.

Free Paper Session
Vascular: femoro-popliteal

1505.1
A stent featuring true 3D helical geometry significantly 
reduces restenosis and reintervention in the SFA: 2-year results 
from the MIMICS trial 

P.A. Gaines1, T. Zeller2, U. Beschorner2, A. Rastan2, S. Sixt3, H. Schroeder4, 
S. Duda4,  K. Brechtel4, H. Sievert5, K.-L. Schulte6, G. Tepe7, G. Torsello8, 
D. Scheinert9;
1Sheffield Vascular Institute, Northern General Hospital, Sheffield, 
United Kingdom, 2Angiology, Universitäts-Herzzentrum Freiburg 
Bad Krozingen, Bad Krozingen, Germany, 3Mathey Schofer, 
Medizinisches Versorgungszentrum, Hamburg, Germany, 
4Gemeinschaftspraxis für Radiologie, Jüdisches Krankenhaus, 
Berlin, Germany, 5Kardiologie, Angiologie und Diabetologie, CVC 
Frankfurt, Frankfurt Am Main, Germany,6Kardiologie, Angiologie 
und Diabetologie, Hospital Königin Elisabeth Herzberge, Berlin, 
Germany, 7Institut für Diagnostische und Interventionelle 
Radiologie, RoMed Klinikum, Rosenheim, Germany, 8Klinik für 
Gefäßchirurgie, Sankt Franziskus-Hospital Münster, Münster, 
Germany, 9Abteilung für Interventionelle Angiologie, 
Universitätsklinikum Leipzig, Leipzig, Germany

Purpose: Prevalence of both atherosclerosis and restenosis is affected 
by vessel wall shear stress. The MIMICS RCT investigated the outcome of 
using the BioMimics 3D helical stent specifically designed to elevate and 
maintain wall shear stress, following the revascularization of the SFA.

Material and Methods: The BioMimics 3D stent is laser cut from 
nitinol and heat treated using a forming tool to achieve a true 3D 
helical geometry. Seventy-six patients were randomized 2:1 against 
a control stent (Lifestent, CR Bard). All patients received dual anti-
platelet therapy. Clinical, X-ray, and ultrasound outcomes were com-
pleted in 2 years.
Results: A total of 95% of patients were claudicants, with an average 
lesion length of 7 cm; 42% had total occlusions and 55% had moder-
ate or severe calcification. The target lesion primary patency of the 
helical stent at 2 years was significantly higher (p = 0.05) than that 
of the control stent (72% vs. 55%). There was no clinically driven TLR 
between 12 and 24 months following the helical stent, which again 
was significantly lower than the control stent (log rank test = 0.03).
Conclusion: 1. This study confirms the beneficial protective effect of 
swirl flow, producing high vessel wall shear stress.
2. There is a significant reduction in restenosis and clinically driven 
TLR, following the use of a stent with a true 3D helical geometry 
when compared with a straight stent in the SFA.
3. These findings should impact the choice of device when manag-
ing peripheral arterial disease.

1505.2
Use of 4-French systems for treating fem-pop lesions – 
advantages and disadvantages: lessons from the 4EVER trial’s 
36-month results

K.F. Keirse, P. Peeters;
Vascular Surgery, Imelda Hospital, Bonheiden, Belgium

Purpose: The 4EVER trial attempts to investigate the long-term 
results in patients presenting with intermittent claudication or criti-
cal limb ischemia by use of 4-French systems.
Material and Methods: The 4EVER trial is a prospective, non-ran-
domized, multi-center, multi-national, controlled trial conducted in 
5 sites in Belgium and Germany. Between June 2010 and May 2011, 
120 patients were enrolled. The primary endpoint was primary 
patency at 12 months, defined as freedom from >50% restenosis at 
12 months as indicated by an independently verified duplex ultra-
sound peak systolic velocity ratio (PSVR) <2.5 in the target vessel 
with no reintervention.
Results: Of the 120 patients enrolled, 83.3% had intermittent clau-
dication and 16.7% presented with critical limb ischemia. The mean 
lesion length was 43.5mm in the Astron Pulsar group, 105.4mm in 
the Pulsar-18 group, and 145.0mm in the mixed stent group. The 
overall mean lesion length was 72.4 mm. Kaplan-Meier estimation 
reported a 12-month primary patency rate of 81.4% and a 12-month 
freedom of target lesion revascularization of 89.3%. The 24-month 
data shows a primary patency rate of 72.3% and freedom of tar-
get lesion revascularization of 82.7%. For 103 patients, compres-
sion time was recorded with a mean compression time of 8.12 (2.00-
15.00) minutes. The data on stent fracture rate at 24 months have 
been analyzed.
Conclusion: The results demonstrate that the use of 4-French sys-
tems is feasible for the majority of endovascular treatments, with 
equal technical success rate, primary patency, and freedom from TLR 
as 6-French devices over 2 years, even in calcified lesions.
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1505.3
Twelve-month results from the MAJESTIC trial of the Eluvia 
drug-eluting vascular stent system

S. Müller-Hülsbeck1, K.F. Keirse2, T. Zeller3, H. Schroë4, J. Diaz-Cartelle5;
1Department of Diagnostic and Interventional Radiology / Neuro-
radiology, Ev.-Luth. Diakonissenanstalt zu Flensburg, Flensburg, 
Germany, 2Vascular Surgery, Regional Hospital Heilig Hart Tienen, 
Tienen, Belgium, 3Angiology, Universitäts-Herzzentrum Freiburg-
Bad Krozingen, Bad Krozingen, Germany, 4Vascular Surgery, 
Ziekenhuis Oost-Limburg, Genk, Belgium, 5Peripheral Interentions, 
Boston Scientific, Marlborough, MA, United States of America

Purpose: The purpose of the MAJESTIC clinical study was to evalu-
ate the performance of the Eluvia drug-eluting vascular stent system 
(Boston Scientific Corporation, Marlborough, MA, USA) for treating 
femoropopliteal artery lesions.
Material and Methods: MAJESTIC is a prospective, single-arm, mul-
ticenter clinical trial. Eligible patients had chronic lower limb isch-
emia and de novo or restenotic lesions in the native superficial 
femoral artery and/or proximal popliteal artery. The primary effi-
cacy endpoint was core laboratory-adjudicated 9-month primary 
patency (i.e., duplex ultrasound peak systolic velocity ratio of ≤2.5 
and the absence of target lesion revascularization [TLR] or bypass). 
Major adverse events (MAEs) included all-cause death through 1 
month, target limb major amputation through 9 months, and TLR 
through 9 months. Follow-up continues at 1, 2, and 3 years.
Results: Mean age (±SD) of the patients (N=57) was 69±3 years, 
and 83% were males; 35% had diabetes. Baseline Rutherford cate-
gory was 2 for 35%, 3 for 61%, and 4 for 4% of patients. Mean lesion 
length was 70.8±28.1 mm, and 65% had severe calcification. Percent 
diameter stenosis was 86.3%±16.2%, and 46% had total occlu-
sions. At 9 months, primary patency was 94.4% (90% CI, 86.3% and 
98.5%). The MAE rate was 3.6% (2/55), and both MAEs were TLRs. 
Preliminary 12-month data showed a primary patency of 96.1% 
(49/51); 12-month follow-up for all patients will be complete by the 
time of presentation.
Conclusion: MAJESTIC results showed that patients treated with the 
Eluvia drug-eluting stent sustained a high patency and low MAE rate 
through 12 months.

1505.4
Zilver PTX postmarket surveillance study of paclitaxel-eluting 
stents for treating femoropopliteal artery disease in Japan: 
24-month results 

K. Kichikawa1, H. Yokoi2, T. Ohki3, M. Nakamura4, K. Komori5, S. Nanto6, 
E.E. O’Leary7, M.D. Dake8;
1Radiology and IVR Center, Nara Medical University, Nara, Japan, 
2Cardiovascular Center, Fukuoka Sanno Hospital, Fukuoka, Japan, 
3Surgery, Jikei University Hospital, Tokyo, Japan, 4Cardiology, Toho 
University Ohashi Medical Center, Tokyo, Japan, 5Vascular Surgery, 
Nagoya University, Nagoya, Japan, 6Advanced Cardiovascular 
Therapeutics, Osaka University Graduate School of Medicine, Osaka, 
Japan, 7Research Incorporated, Cook, Lafayette, IL, United States 
of America, 8Cardiothoracic Surgery, Stanford University Medical 
Center, Stanford, CA, United States of America

Purpose: The paclitaxel-coated Zilver PTX stent is the first drug-
eluting stent (DES) approved in Europe, Japan, and the United States 
for SFA. Previously, the results from a large, randomized study and 
a complementary, large, single-arm study supported the safety and 
effectiveness of DES. Currently, a multicenter, prospective, postmar-
ket surveillance study is underway in Japan to further evaluate this 
stent in real-world patients.
Material and Methods: The first approximately 900 patients in 
Japan treated with DES were enrolled in the study. Clinically-driven 

TLR was defined as the reintervention performed for ≥50%-diame-
ter stenosis after recurrent clinical symptoms of PAD.
Results: In this study, 907 patients were enrolled at 95 institutions in 
Japan. In total, 1,869 stents were placed in 1,091 lesions. Compared 
with previous randomized and single-arm studies, these patients 
had significantly more renal disease (p<0.01, 44%) and higher 
Rutherford classification (p<0.01, 21% CLI). The lesions were also sig-
nificantly longer (p<0.01; mean, ~15cm) and more complex (p<0.01; 
19% in-stent restenosis and fewer patent runoff vessels). Follow-up 
through 24 months was obtained for >85% of eligible patients. The 
rate of site-reported total occlusion of suspected thrombotic origin 
through 24 months remains low. The 24-month Kaplan–Meier esti-
mate for freedom from TLR was 85.0%.
Conclusion: Despite more challenging lesions, the current study 
continues to show similar outcomes to those from previous Zilver 
PTX studies, providing further assurance of the benefit of the Zilver 
PTX stent.

1505.5
Misago RX nitinol stent for treatment of long calcified SFA 
lesions: results from the e-MISAGO registry

J. Ruef1, O. Andrés Navarro2, L. Bagnaschino Barco3, 
M. Bustamante Sanchez4, P. Sebillotte5, W. Taieb6, G. Schmid7, I. Kralj8, 
C. Loehr9, U. Radtke10;
1Cardiology/Angiology, Kardiozentrum Frankfurt an der Klinik  
Rotes Kreuz, Frankfurt, Germany, 2Vascular Surgery, Hospital 
Universitari Dr. Josep Trueta De Girona, Girona, Spain, 3Angiology  
and Vascular Surgery, Hospital Torrevieja Salud, Torrevieja, Spain, 
4Interventional Vascular Radiology, Hospital Universitario Marques 
De Valdecilla, Santander, Spain, 5Surgery, Polyclinique Louis Pasteur, 
Essey-Les-Nancy, France, 6Radiology, CHI de Poissy Saint-Germain 
Intercommunal, Poissy, France, 7Radiology, Johanna Etienne  
Krankenhaus, Neuss, Germany, 8Interventional Radiology, Diakonissen- 
krankenhaus Karlsruhe-Rüppurr, Karlsruhe, Germany, 9Radiologie/
Neuroradiologie, Klinikum Vest GmbH, Knappschaftskrankenhaus 
Recklinghausen, Recklinghausen, Germany, 10Clinic for Vascular and 
Endovascular Surgery, Luisenhospital Aachen, Aachen, Germany

Purpose: To assess the efficacy of the Misago RX nitinol stent in pa-
tients with long calcified atherosclerotic SFA lesions.
Material and Methods: In all, 434 patients with calcified atheroscle-
rotic lesions in the SFA longer than 80 mm were a subset of a total 
of 3331 patients enrolled in 60 hospitals in 14 countries in the pro-
spective, non-randomized, multicentre e-MISAGO registry and were 
followed up for up to 12 months after the index procedure. The pri-
mary efficacy endpoint was target vessel patency at 1 year. The data 
were reviewed by an independent clinical event committee with 
adjudication of all adverse events.
Results: Of 434 patients with long calcified SFA lesions, 71.4% were 
males, with a mean age of 70.1 years. Hypertension, smoking history 
and diabetes were present in 76.2%, 54.5% and 41.6%, respectively, 
with more than 75% of lesions being TASC II B or C. Mean lesion 
length and RVD were 120 mm and 5.7 mm, respectively; mean diam-
eter stenosis was 93.5 % (38.7% total occlusions).
Symptomatic status changed from 93.6% at baseline to 26.4% at 
1 year. Mean ABI increased from 0.6 to 0.8, claudication at walking 
increased from 80 m to 150 m and 79.9% of patients had improve-
ment of Rutherford Index. Primary patency was 90.3% at 1 year; 
2.8% of patients died, most of them due to a cardiac cause, while 
1.6% had an amputation at 1 year.
Conclusion: This study confirms the excellent performance of the 
Misago RX nitinol stent in treating long calcified SFA lesions.
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1505.6
Are stent grafts the solution for in-stent restenosis after SFA 
stenting?

K.F. Keirse, P. Peeters;
Vascular Surgery, Imelda Hospital, Bonheiden, Belgium

Purpose: Tackling in-stent restenosis (ISR) in the SFA has some chal-
lenges. To date, literature review reveals only very limited data on 
ISR in peripheral arteries. The Viabahn endoprosthesis with a hepa-
rin bioactive surface offers high flexibility when deployed in the SFA, 
and the coating provides an enhanced hemocompatibility.
Material and Methods: The RELINE trial was a prospective, random-
ized, multi-center, controlled trial in which enrollment was allowed to 
continue until 80 patients met the eligibility criteria. Hundred patients 
were enrolled. The first primary endpoint was primary patency at 
12 months, defined as no evidence of restenosis or occlusion within 
the originally treated lesion based on color-flow duplex ultrasound 
(CFDU) measuring a peak systolic velocity ratio ≤2.5 and without tar-
get lesion revascularization (TLR) within 12 months. The second pri-
mary endpoint was the proportion of patients who experienced seri-
ous device-related adverse events within 30 days post-procedure.
Results: The analysis was based on the intention-to-treat total of 
100 patients. Forty-seven (47.0%) patients were randomized to the 
VIABAHN ISR group and 53 (53.0%) patients to the POBA group. 
Demographic data was comparable in both treatment groups. The 
survival analysis showed a primary patency rate at 12 months of 
94.4% for the VIABAHN ISR group and 60.7% for the POBA group 
(p<0.001). Freedom of TLR at 12 months was 94.3% in the VIABAHN 
ISR group and 60.4% in the POBA group (p<0.001).
Conclusion: The full 12- and 24-month data analysis shows a clear 
statistical benefit in the patency outcome for stent grafts as com-
pared to POBA for ISR.

Free Paper Session
Liver TACE: clinical studies

1506.1
Improved stability of lipiodol-drug emulsion for transarterial 
chemoembolisation of hepatocellular carcinoma results in 
improved pharmacokinetic profile: proof of concept using 
idarubicin

B. Guiu1, A. Schmitt2, E. Delhom1, J.-P. Cercueil3, A. Denys4, A. Fohlen5, 
M.-A. Pierredon-Foulongne1, M.T. Boulin6;
1Radiology, St-Eloi University Hospital, Montpellier, France, 
2Pharmacy, Georges François Leclerc Cancer Center, Dijon, France, 
3Radiology, University Hospital of Dijon, Dijon, France, 4Radiology 
and Interventional Radiology, CHUV, Lausanne, Switzerland, 
5Radiologie Générale, CHU, Caen, France, 6Pharmacy, University 
Hospital of Dijon, Dijon, France

Purpose: To investigate the relationship between improved stability 
of the anticancer drug-lipiodol emulsion and pharmacokinetic (PK) 
profile for transarterial chemoembolisation (TACE) of hepatocellular 
carcinoma (HCC).
Material and Methods: The stability of four doxorubicin- or ida-
rubicin-lipiodol emulsions was evaluated over 7 days. Clinical and 
PK data were recorded after TACE with the most stable emulsion in 
eight unresectable HCC patients.
Results: The idarubicin-lipiodol (1:2 v:v) emulsion was the most sta-
ble with no phase separation at 5 days, whereas complete phase 
separation for the doxorubicin-lipiodol emulsions was observed 
between 4 and 12 hours. Two months after TACE, 1 complete 
response, 5 partial responses, 1 stabilisation, and 1 progression were 
observed, with two asymptomatic grade 4 biological adverse events.

The most frequent grade 3 TACE-related adverse events were pain 
and biological abnormalities. Mean idarubicin Cmax and AUC0-24h 
were 12.5 ± 9.4 ng/mL and 52 ± 16 ng/mL·h, respectively. Most of the 
plasma exposure occurred over the 24 hours after the TACE proce-
dure (76% of the estimated total AUC [68 ± 23 ng/mL·h]). The esti-
mated mean bioavailability of idarubicin was 40%, meaning that 
60% of idarubicin remained in the liver.
Conclusion: This study demonstrated that improved stability of 
drug-lipiodol emulsion results in improved PK profile after TACE of 
HCC. Encouraging data for safety and responses support further 
clinical studies with the idarubicin-lipiodol (1:2 v:v) emulsion in this 
indication.

1506.2
Drug-eluting beads transarterial chemoembolization (DEB-
TACE) for hepatocellular carcinomas: predictive factors in 
neoadjuvant  therapy

P.M. Falsarella, F.L. Galastri, B.B. Affonso, R.D. Rocha, R.N. Cavalcante, 
J.M. Motta-Leal-Filho, F. Nasser;
Interventional Radiology and Endovascular Surgery, Hospital 
Israelita Albert Einstein, São Paulo, Brazil

Purpose: To identify pre-, intra-, and post-procedure factors respon-
sible for determining higher percentage of necrosis and for decreas-
ing the diameter of chemoembolized injuries.
Material and Methods: A prospective, single-center study, which 
evaluated pre-, intra-, and post-procedure factors that would be 
related to the success of DEB-TACE, considering the necrosis percent-
age of outcomes obtained in the pathology and decreased diameter 
of lesions on magnetic resonance imaging (MRI) after DEB-TACE. Pre-
procedure factor evaluated was the diameter of hepatocellular car-
cinomas (HCC), intra-procedure factors were arterial superselective 
degree, chemotherapeutic dose used (doxorubicin/mg), and num-
ber of vessels nurtured, and post-procedure factors were presence 
or absence of vascular capsule, microvascular invasion, and degree 
of Edmondson cell differentiation.
Results: We evaluated 66 HCC receiving DEB-TACE and hepatic 
transplantation. Diameter reduction percentage of chemoemboli-
zed HCC larger than 2 cm had mean percentage reduction of 17.6% 
(p<001), while smaller than 2 cm showed increase in average diam-
eter by 9.5%. In assessing necrosis percentage for pathology, we 
found it to be statistically significant (p<001) for lesions larger than 
2 cm (mean necrosis, 50.8% and 29.1%; 2 cm higher and 2 cm lower, 
respectively) and for the presence of vascular capsule (mean necro-
sis, 69.6% with capsule and 23% without capsule). Doxorubicin dose 
was correlated with the presence of necrosis, each milligram admin-
istered promoted 0.34% increase in the observed necrosis.
Conclusion: The average diameter of HCC, presence of vascular cap-
sule, and dose of chemoembolic used relate to the success of DEB-
TACE. These findings may help to better define the criteria used for 
the indication of chemoembolization using microsphere carriers in 
the neoadjuvant treatment of HCC.

1506.3
Chemoembolization with DC beads preloaded with irinotecan 
(DEBIRI) vs. doxorubicin (DEBDOX) as the second-line 
treatment for liver metastases from cholangiocarcinoma: 
technical aspects, complications, and efficacy

C. Sallemi, M. Venturini, G. Agostini, G. Cammi, A. Del Maschio, F. De Cobelli;
Radiology, San Raffaele Hospital, Vita Salute San Raffaele University, 
Milan, Italy

Purpose: Transarterial chemoembolization (TACE) with drug-elut-
ing beads is routinely performed using doxorubicin and irinote-
can for treating HCC and hepatic metastases from colorectal cancer, 
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respectively. Conversely, there is no specific drug indication in the 
treatment of other liver metastases.
The aim of our study is to compare the efficacy of DEBIRI vs. DEBDOX 
for treating unresectable hepatic metastases from cholangiocarci- 
noma.
Material and Methods: Ten patients affected by multiple cholan-
giocarcinoma hepatic metastases, which were resistant to the first-
line chemotherapy regimen, were enrolled: 5 underwent lobar/
segmental TACE with DEBIRI (100 mg irinotecan/1 vial) and 5, with 
DEBDOX (50 mg doxorubicin/1 vial) performed every 3 weeks. 
Patients treated with DEBIRI received analgesic premedication con-
sisting of 30 mg of morphine and 3–4 ml of intra-arterial lidocaine. 
All procedures were performed with a transfemoral approach using 
a microcatheter. Complications and efficacy of the two different 
types of treatment were assessed by contrast-enhanced computed 
tomography (RECIST and mRECIST criteria).
Results: A total of 32 TACE were performed (mean, 3.2 TACE/
patient). All treatments were well tolerated, with only one case of 
asymptomatic cholecystitis that spontaneously recovered.
Response rates assessed at the end of the treatment cycle of pa-
tients treated with DEBDOX were 5/5 PD, whereas the response rates 
of patients treated with DEBIRI were 2/5 PR, 2/5 SD, and 1/5 PD, with 
the appearance of a variable necrosis percentage.
Conclusion: In our experience, DEBIRI was more effective than 
DEBDOX as the second-line treatment of hepatic metastases from 
cholangiocarcinoma. Analgesic drug administration in patients 
treated with DEBIRI and microcatheter use led to good treatment 
tolerability and low complication rate.

1506.4
DEBIRI and cetuximab (DEBIRITUX) as a second-line treatment 
for unresectable colorectal liver metastases (UCLM): results of 
a phase II trial exploring a new sequence

G. Fiorentini1, C. Aliberti2, D. Sarti1, P. Coschiera3, L. Mulazzani3, M. Tilli4, 
F.M. Gómez5, P. Vargas6, R. García Marcos7, A. Mambrini8;
1Oncology-Hematology, Azienda Ospedaliera Ospedali Riuniti 
Marche Nord, Pesaro, Italy, 2Oncology Radiodiagnostics, Oncology 
Institute of Veneto for the Research and Treatment of Cancer I.R.C.C.S, 
Padova, Italy, 3Diagnostics for Images Unit, Azienda Ospedaliera 
Ospedali Riuniti Marche Nord, Pesaro, Italy, 4Diagnostic for Images, 
Azienda USL di Ferrara, Ospedale del Delta, Lagosanto, Ferrara, 
Italy, 5Centro de Diagnóstico por la Imagen (CDIC), Hospital Clínic i 
Provincial de Barcelona, Barcelona, Spain, 6Interventional Radiology, 
Clínica Alemana de Santiago, Santiago, Chile, 7Radiology, Hospital 
Universitario La Fe, Valencia, Spain, 8Oncology, Ospedale di Carrara, 
Carrara, Italy

Purpose: DEBIRI has shown manageable toxicities and favorable 
response rates for UCLM. The modern antiangiogenic therapies can 
contrast the chemoembolization because they reduce the vessels 
inside UCLM. We believe that the future development of cure will be 
the combination of these agents with DEBIRI. No studies exist about 
the correct sequence of these agents. We investigated the new 
sequence of DEBIRI followed by cetuximab (DEBIRITUX) as a second-
line treatment in patients with UCLM.
Material and Methods: Treatment consisted of two cycles of DEBIRI 
(100-300 μm; irinotecan total dose 200 mg) followed by 12-weekly 
cetuximab cycles (first dose 400 mg/m2, then 250 mg/m2). Response 
was evaluated monthly for 6 months, then every 3 months until 
progression.
Results: Twenty-four patients were enrolled. The median duration 
of DEBIRITUX was 4.4 months (range 4.0-6.5). All patients received 
the planned 2 cycles of DEBIRI and a median of 10 cycles (range 8-12) 
of cetuximab. The overall response rate was 58%, with 6 complete 
responses (25%) and 8 (33%) partial responses. The most frequent 
grade 2 adverse events were post-embolization syndrome (30%), 

diarrhea (25%), skin rashes (38%), and asthenia (35%). After a median 
follow-up of 29 months (range 8-48), the median progression-free 
survival (PFS) and overall survival (OS) were 11.2 months and 22.5 
months, respectively.
Conclusion: The sequence of DEBIRI followed by cetuximab appears 
to be effective and feasible as a second-line treatment and confirms 
our hypothesis.

1506.5
DC-beads M1 doxorubicin drug-loaded chemoembolization 
(DEBDOX) for liver limited breast cancer metastases

Y.-T. Lin1, G. Amouyal1, C. Del Giudice1, C. Déan1, J. Médioni2, 
M.R. Sapoval1, O. Pellerin1;
1Interventional Radiology, Hopital Européen Georges Pompidou, 
Paris, France, 2Oncology, Hopital Européen Georges Pompidou, 
Paris, France

Purpose: To study the 3-month liver response rate and the progres-
sion-free survival after 2 DEBDOX chemoembolizations for patients 
with liver-dominant breast liver metastases.
Material and Methods: From 04-2011 to 12-2013, all patients with 
progressive liver dominant breast cancer metastases were screened 
to be enrolled in the study. Inclusion criteria: liver limited progres-
sive disease, <75% liver involvement by tumor, tumor invasion not 
suitable for surgery or ablation, OMS status 0-1. Exclusion criteria: 
liver insufficiency, portal vein thrombosis, biliary injuries, and previ-
ously administered dose of doxorubicin > 450mg/m2. Two sessions 
of DEBDOX (100mg of doxorubicin) were scheduled at 30-day inter-
val. DEBDOX was administrated in a regional manner for both lobes 
in the same session. In addition, patients received hormonotherapy, 
if required.
The primary endpoint was liver response rate at 3 months. The 
secondary endpoint was progression-free survival from the first 
DEBDOX.
Results: Twenty-three women (57.5 years [40–78]) were referred for 
DEBDOX. Two [2–6] chemotherapy lines/patient were previously 
given. Forty DEBDOX sessions were performed. Seventeen (74%) 
patients received 2 DEBDOX. Base-line average tumor diameter was 
165.3±81.9 mm [82–380]. At 3 months, all the patients were alive and 
the average tumor diameter change was -4.4%±28 [-55%–48%]. A PR 
and SD were observed in 6 (26%) and 13 (57%). The progression-free 
survival was 229 ±28.8 days [188-269].
Conclusion: DEBDOX chemoembolization for limited liver breast 
cancer metastases offer tumor control in 83% at 3 months with a 
progression-free survival of 229 days.

1506.6
Is trans-arterial chemoembolization safe in patients with 
advanced to end-stage HCC and portal vein invasion? 
Comparison between conventional and drug-eluting beads 
TACE

B. Gorodetski1, J. Chapiro1, R.E. Schernthaner1, R. Duran1, M. Lin2, 
H. Lee1, B. Gebauer3, J.-F.H. Geschwind1;
1Russel H. Morgan Department of Radiology and Radiological Science, 
Division of Vascular and Interventional Radiology, The Johns Hopkins 
Hospital, Baltimore, MD, United States of America, 2Clincial Site 
Research Program - Clinical Informatics, Interventional, and 
Translational Solutions (CIITS), Philips Research North America, 
Briarcliff Manor, NY, United States of America, 3Klinik für Strahlen-
heilkunde, Charité, Universitätsmedizin Berlin, Berlin, Germany

Purpose: To evaluate the toxicity profile of conventional trans-arte-
rial chemoembolization (cTACE) and drug-eluting beads (DEB) TACE 
in patients with hepatocellular carcinoma and portal vein invasion 
(PVI).
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Material and Methods: This retrospective analysis included a total 
of 133 HCC patients with PVI who received either cTACE (N=95) or 
DEB-TACE (N=38). Survival was calculated from first TACE; patients 
lost to follow-up were censored. Adverse events and liver toxicity 
grade ≥3 were reported according to common terminology crite-
ria for adverse events (CTCAE) version 4.03 after each TACE. Patients 
with missing toxicity report were not analyzed.
Results: Between 2000 and 2013, a total of 194 cTACE and 63 DEB-
TACE procedures were performed. The median overall survival was 
5.0 and 3.3 months for cTACE and DEB-TACE (p=0.156), respectively. 
The 30-day mortality post-cTACE and -DEB-TACE was observed in 
11 (5.7%) and 4 (6.3%), respectively. The most common adverse 
events after cTACE and DEB-TACE, respectively, were as follows: post-
embolization syndrome [N=57 (30.0%) and N=38 (61.3%)], diarrhea 
[N=3 (1.6%) and N=3 (4.8%)], encephalopathy [N=11 (5.8%) and N=2 
(3.2%)], and confusion [N=6 (3.2%) and N=2 (3.2%)]. Liver toxicity 
grade ≥3 was observed for albumin in 5 (4.7%) and 0 (0%), bilirubin 
in 22 (20.6%) and 5 (10.6%), alkaline phosphatase in 7 (6.5%) and 5 
(10.6%), alanine aminotransferase (ALT) in 12 (11.2%) and 5 (10.6%), 
and aspartate aminotransferase (AST) in 20 (18.7%) and 11 (23.4%), 
respectively.
Conclusion: Despite the very poor prognosis of this salvage patient 
group, cTACE and DEB-TACE are equally safe in advanced to end-
stage HCC and PVI.

Free Paper Session
Biliary interventions

1507.1
Percutaneous management of biliary, pancreatic duct and 
portal vein malignant occlusions by endoluminal RFA and 
subsequent stenting

M. Mizandari1, N. Habib2, T. Azrumelashvili1;
1Diagnostic and Interventional Radiology, Tbilisi State Medical 
University, “High Technology Medical Center - University Hospital”, 
Tbilisi, Georgia, 2Division of Surgery, Oncology, Reproductive 
Biology & Anaesthetics, Imperial College London, London, 
United Kingdom

Purpose: Malignant block percutaneous recanalization technique is 
presented.
Material and Methods: In all, 126 biliary, Wirsung duct and PV re-
canalization procedures have been performed in 106 patients: unre-
sectable biliary block in 89 (pancreatic cancer 16, cholangiocarci-
noma 31, gallbladder cancer 8, hepatocellular carcinoma 6, liver 
metastatic invasion 19, papilla of Vater tumor 6, tumor blocked 
metal stent 2, retroperitoneal fibrosis 1); unresectable Wirsung block 
in 5 (all pancreatic cancer) and symptomatic PV tumor thrombus in 
12 (HCC 11, retroperitoneal sarcoma 1).
Ten to 15 Watts for 2 minutes was applied using bipolar endoluminal 
RF device, positioned using guidewire technique via percutaneous 
biliary\\Wirsung drainage fistula or direct US-guided percutaneous 
PV puncture. Procedure finished with metal stent placement. Safety 
drainage catheter was repositioned in biliary & Wirsung duct cases.
Results: Biliary & Wirsung patency has been restored in 107 (98.2%) 
of 109 procedures; in 2 (1.8%) cases, guidewire conduction failed; 
4 patients had stent occlusion 7 and 8 months after RFA & stenting 
requiring percutaneous drainage. PV procedures were fulfilled in 8 
(66.7%) cases; in 3 (25.0%) cases, guidewire conduction failed; in 1 
(8.3%) RF device could not be positioned and only stenting was per-
formed; in 6, PV patency restoration was achieved. There was no 
30-day mortality, hemorrhage or pancreatitis following biliary and 
Wirsung duct RFA & stenting; in 1 PV case, significant intraabdomi-
nal bleeding was documented and the patient died because of mul-
tiorgan failure.

Conclusion: Endoluminal RFA & stenting is safe and effective in bili-
ary & Wirsung duct block recanalization. Procedure track ablation or 
coil embolization should be recommended in PV cases to avoid pos-
sible bleeding problems.

1507.2
Biliary intervention beyond the drainage: intraductal 
photodynamic therapy in Klatskin tumor patients

O.N. Sergeeva, A.V. Kukushkin, V. Panov, A. Reshetnikov, B.I. Dolgushin;
Interventional Oncology Department, State Institution N.N.Blokhin 
Cancer Research Center, Moscow, Russian Federation

Purpose: Percutaneous transhepatic biliary drainage (PTBD) is a 
“gold standard for palliation” in non-surgical Klatskin tumor patients. 
Impact of additional intraductal photodynamic therapy (PDT) on 
patient survival and quality of life is an object of this presentation.
Material and Methods: Ninety-three PDT procedures (from one 
to ten per patient) have been performed in 30 biopsy-confirmed 
Klatskin tumor patients (12 females, 18 males; age range 34-75 years) 
with previous PTBD since February 2008. All patients had Bismuth 
IV type tumors and were not surgical candidates. The second gener-
ation chlorin sensitizers, 0.6-2.0 mg/kg, were administrated intrave-
nously 2-4 hours prior the procedure with consecutive wire-guided 
insertion of optical fiber and intraductal laser irradiation (662-nm 
laser LAHTA-MILON) at low fluence rate pulse mode regimens (12-
50 mW/cm2, up to 1000 J per liver). The follow-up included clinical 
examination, lab tests, and abdomen MRI every 3 months.
Results: There was no post-procedural mortality. The only patient 
who developed post-procedural liver abscess required percutane-
ous biliary drainage. Intraductal PDT resulted in bile duct recanali-
zation, cholangitis abatement, and improvement of liver function 
tests. Several MRI findings (post-PDT peritumoral inflammatory infil-
tration, lymph node reaction, etc.) assumed possible immune sys-
tem activation. The median survival rate and 1- and 2-year survival 
rates from the first PDT procedure and from the diagnosis were 13.2 
months (range 2-47 months), 65.7%, and 23.5% and 27.6 months 
(range 5-68 months), 81.8%, and 54.5%, respectively.
Conclusion: The intraductal PDT is a safe and an effective strat-
egy in non-surgical Klatskin tumor patient management, increasing 
both survival rate and quality of life.

1507.3
Radiofrequency ablation of intrahepatic cholangiocarcinoma: 
a systematic review of literature

I. Merli, C. Messina, L.M. Sconfienza, F. Sardanelli, G. Mauri;
Radiology, IRCCS Policlinico San Donato, San Donato Milanese, Italy

Purpose: To review the current status of radiofrequency ablation 
(RFA) in the treatment of primary and recurrent intrahepatic cholan-
giocarcinoma (IHCC).
Material and Methods: We identified the studies by searching 
PubMed and EMBASE databases for articles published in English 
from January 2000 to present using the keywords “radiofrequency”, 
“radiofrequency ablation”, “ablation”, “cholangiocarcinoma”, “chol-
angiocellular cancer”, “liver”, “cancer”, and “tumor”. Additional papers 
were identified by manually searching the references from selected 
studies to ensure complete capture of any relevant data. We only 
considered the treatment of primary or recurrent IHCC with per-
cutaneous image-guided RFA excluding the endoscopic ablation. 
We excluded case reports and non-human studies. We analyzed 
4 aspects of the treatment: technical effectiveness, progression-
free survival after RFA, overall survival after RFA, and complications 
(major and minor).
Results: A total of 11 studies satisfied the inclusion criteria and were 
included in the review; 197 patients with 64 primary IHCC and 227 
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recurrent IHCC were treated with ablation. The mean technical effec-
tiveness was 74.2% for primary IHCC and 95.4% for recurrent IHCC. 
Sufficient data were only available to allow analysis of overall sur-
vival: the median overall survival was 26.82 months for primary IHCC 
and 24.64 months for recurrent IHCC. Eleven major complications 
(hepatic failure, liver abscess, biliary stricture, hyperpyrexia, massive 
pleural effusion, bleeding, and pulmonary embolism) and 36 minor 
complications occurred after RFA.
Conclusion: RFA has been increasingly used for local ablation of 
IHCC. The evidence in medical literature showed that it is an effec-
tive treatment for patients with IHCC, with a low complication rate.

1507.4
Percutaneous treatment of benign biliary strictures with 
biodegradable biliary stents: midterm outcomes

E. Criado Paredes1, J.F. Falco-Fages1, N. Bejarano2, A. Alguersuari1, 
J. Guitart1, J.R. Fortuño1, F.J. García Borobia2;
1Interventional Radiology, UDIAT-CD, Corporació Sanitària Parc Taulí, 
Barcelona, Spain, 2Hepatobiliary Surgery, Corporació Sanitària Parc 
Taulí, Barcelona, Spain

Purpose: To evaluate the safety and efficacy of percutaneous inser-
tion of biodegradable (BD) biliary stents in the treatment of benign 
biliary strictures.
Material and Methods: Over a 4-year period (March 2011 to Feb-
ruary 2015), 17 patients with symptomatic benign biliary strictures 
were prospectively included to be treated by percutaneous inser-
tion of BD polydioxanone biliary stents (ELLA-DV biliary stent; 
Ella-CS, Czech Republic). All patients had previously undergone mul-
tiple (1 to 7, average 3.2) unsuccessful attempts of standard endo-
scopic and/or percutaneous treatments such as bilioplasty. In all, 20 
BD stents were deployed to treat 14 anastomotic/6 non-anastomotic 
biliary strictures. Safety and technical success were evaluated intra-
procedurally, and treatment outcomes and complications were ana-
lyzed during the follow-up period (mean 16.4 months [3-47]).
Results: All the stents were successfully deployed with immediate 
biliary patency restoration. Major complications were as follows: 
1 case of frank hemobilia during the procedure, leading to stent 
occlusion and, after 4 days, stent migration, and 1 case of chole- 
peritoneum.
During follow-up, 1 patient developed stent occlusion due to old 
clots, requiring percutaneous clearance and 2 patients had episodes 
of cholangitis, one of them with evidence of restenosis leading to 
invasive re-treatment. At the end of the follow-up, just 1 patient was 
still symptomatic due to restenosis.
Conclusion: Percutaneous BD biliary stent placement is safe and 
effective in the treatment of benign biliary strictures, and compares 
favorably with standard techniques in terms of patients’ quality of 
life avoiding repeated invasive procedures and thus decreasing 
overall hospital stay and the risk of potential complications.

1507.5
Fever after percutaneous transhepatic biliary drainage: factors 
associated with immediate postprocedural and delayed onset

P. Lucatelli1, M. Corona1, R. Argiro’1, C. Cirelli1, M. Bezzi1, S. Corradini1, 
L. Saba2, C. Catalano3;
1Vascular and Interventional Radiology Unit, Sapienza University of 
Rome, Rome, Italy, 2Radiology, University Of Cagliari, Cagliari, Italy, 
3Radiology, University La Sapienza Policlinico Umberto I, Rome, Italy

Purpose: The purpose of this study was to identify factors related 
to the occurrence of immediate fever (IF) and delayed-onset fever 
(DOF) after percutaneous transhepatic biliary drainage (PTBD) per-
formed under antibiotic prophylaxis.

Material and Methods: Between February 2013 and February 
2014, we prospectively assessed 97 patients with malignant (n=66) 
or benign (n=31) biliary disease treated with PTBD. Eighty-seven 
patients had biliary tree dilation, while 10 had no intrahepatic biliary 
tree dilation. Patients were followed up for 20 days after PTBD and 
divided in three groups: afebrile-group, IF-group and DOF-group if 
fever (≥37.5°C) occurred within or after 24h, respectively. Variables 
associated with fever were subjected to univariable analysis; vari-
ables with a P-value ≤0.150 were then subjected to logistic regres-
sion analysis.
Results: Sixty-six patients (68%) had no fever. IF occurred in 14 
patients (14.4%); DOF was observed in 17 cases (17.6%) (median 4 
days after PTBD). After multivariable analysis, we observed the fol-
lowing: IF was associated with non-dilated intrahepatic biliary tree 
(OR 19.307, 95%CI 1.961-190.051; P=0.011) and low INR values (OR 
0.001, 95%CI 0.000-0.526; P=0.032). DOF was associated with further 
biliary procedures (OR 4.571, 95%CI 1.161-17.992; P=0.030). Other 
clinical and radiological variables, including the volume of contrast 
injected during PTBD, were not related to the incidence of fever.
Conclusion: Post-procedural immediate fever was associated with 
absence of pre-procedural intrahepatic biliary dilation, where tech-
nically challenging PTBD procedures are usually needed, in patients 
without increased bleeding risk, when the operator may feel more 
confident. Delayed-onset fever was associated with incomplete or 
unsatisfactory PTBD and the need for further procedures.

1507.6
Percutaneous cholecystostomy for moderate-severe acute 
cholecystitis in high-risk patients: analysis of the outcome

D. Leni1, D. Fior1, F. Vacirca1, L. Degrate2, L. Gianotti2, F. Romano2, R. Corso1;
1Interventional Radiology, San Gerardo Hospital, Monza, Italy, 
2Surgical Department, San Gerardo Hospital, Monza, Italy

Purpose: The aim of this study is to analyze the outcome of patients 
undergoing percutaneous cholecystotomy (PC) for moderate-se-
vere acute cholecystitis (AC) at our institution.
Material and Methods: We reviewed all patients treated with a PC 
for moderate-severe AC from 2011 to 2014 in order to analyze the 
subsequent operative or conservative management, complications, 
and readmission rates.
Results: Thirty-three patients were analyzed (mean age, 76±12 
years). ASA score was III-IV for 90%; estimated mean P-Possum mor-
bidity and mortality rates were 71±19% and 18±19%, respectively. 
Mean follow-up duration was 12 months. For 25/33 subjects (75.7%), 
PC was the definitive treatment, with a success rate of 100% (defined 
as clinical improvement within 48–72 h after PC). Complications 
after PC were seen in 9/33 patients (27.3%), and no in-hospital death 
was recorded. Three of 25 patients (12%) had further hospital read-
mission: 1 for moderate AC; 1, mild acute pancreatitis; and 1, eleva-
tion of cholestasis enzymes. Eight of 33 patients (24.2%) had delayed 
operative treatment; 7/8 and 1/8 patients had a planned open and 
laparoscopic cholecystectomy, respectively. In the operative group, 
the complication rate was 87.5%. We observed 1/8 (12.5%) in-hospi-
tal death (for cardiac failure), 3 grade IV, 2 grade III, 6 grade II, and 
1 grade I adverse events, which were mostly infections (5), cardiac 
complications (4), and bleeding (3). No further hospital readmission 
was recorded.
Conclusion: PC is an effective treatment in high-risk patients 
affected by moderate-severe AC. Further surgical management 
requires careful consideration due to the high morbidity and mortal-
ity rates related to this procedure.
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Free Paper Session
Neuro interventions

2205.1
Emergency stenting of the internal carotid artery in 
combination with anterior circulation thrombectomy in acute 
ischemic stroke: a retrospective multicenter study

D. Behme1, A. Mpotsaris2, Z. Philipp2, M.N. Psychogios1, A. Kowoll3, 
C. Maurer4, F. Joachimski5, J. Liman6, K. Wasser6, C. Kabbasch2, A. Berlis4, 
M. Knauth1, T. Liebig2, W. Weber3;
1Neuroradiology, Georg-August-University Göttingen, University 
Medical Center, Göttingen, Germany, 2Radiology and Neuroradiology, 
University Cologne, Cologne, Germany, 3Radiology and Neuro-
radiology, Ruhr-University-Bochum, University Medical Center 
Langendreer, Bochum, Germany, 4Klinik für Diagnostische Radiologie 
und Neuroradiologie, Klinikum Augsburg, Augsburg, Germany, 
5Neurology, Klinikum Augsburg, Augsburg, Germany, 6Neurology, 
Georg-August-University Göttingen, Göttingen, Germany

Purpose: From 10% to 20% of acute ischemic stroke patients suf-
fer from an occlusion or a relevant stenosis of the ipsilateral cervi-
cal artery. Promising results have been achieved when emergency 
stenting of the internal carotid artery (ICA) was carried out in combi-
nation with mechanical thrombectomy. Alas, symptomatic intercra-
nial hemorrhages were reported in about 20% cases. We therefore 
conducted a multicenter study in order to investigate the safety and 
efficacy of this technique in a large cohort.
Material and Methods: The neurointerventional databases of four 
German stroke centers were screened for all patients who received 
emergency stenting of the ICA in combination with mechanical 
thrombectomy of the anterior circulation between 2007 and 2014. 
The primary outcome measure was the rate of symptomatic intracra-
nial hemorrhage according to the ECASS III criteria; secondary out-
come measures included the angiographic revascularization results 
and the clinical outcome.
Results: In all, 170 patients with a median age of 64 (25-88) years 
were treated. The patients presented after a median of 98min (52-
160), with a median NIHSS score of 15 (12-19). sICH occurred in 
15/170 (9%) cases. There were no statistically significant differences 
in age, sex, rate of rtPA, procedural timings, and the rate of success-
ful recanalization between the groups with and without sICH. A TICI 
score ≥2b could be achieved in 77% cases, and the in-hospital mor-
tality rate was 19%; 36% patients had a favorable outcome.
Conclusion: Emergency stenting of the ICA in combination with ante-
rior circulation thrombectomy is not associated with a significantly 
higher risk of sICH compared to mechanical thrombectomy alone.

2205.2
Efficacy and outcome of mechanical thrombectomy in stroke in 
relation to occlusion site

J. Arnold1, R. Dabitz2, K. Schöneboom3, S. Triebe3, L. Fuhry2, U. Leppmeier2, 
V. Collado Seidel2, T. Pfefferkorn2, D. Vorwerk3;
1Radiology and Neurology, Klinikum Ingolstadt, Ingolstadt, 
Germany, 2Neurology, Klinikum Ingolstadt, Ingolstadt, Germany, 
3Radiology, Klinikum Ingolstadt, Ingolstadt, Germany

Purpose: In patients with acute ischemic stroke and large vessel 
occlusion, endovascular mechanical treatment seems to be highly 
effective. However, the question arises whether there is any differ-
ence concerning beneficial outcome depending on the type of ves-
sel affected.
Material and Methods: We retrospectively analyzed data of 110 
patients with large vessel occlusion treated between January 2011 
and July 2014. All patients received mechanical thrombectomy 

preferentially by use of a single device (Preset). Primary outcome 
was classified using the modified Rankin scale after rehabilitation. 
Acceptable outcome was classified as modified Rankin score of 3 or 
less. All in all, there were 37 patients (33.6%) suffering from M1 occlu-
sion, 16 patients (14.5%) suffering from tandem occlusion, and 33 
patients (30%) suffering from carotid T occlusion.
Results: Baseline NIHSS score was 22.6. Median time from symptom 
onset to recanalization was 4h 32 min; median needle-to-recanaliza-
tion time was 2h 3 min. Onset-to-recanalization time was similar: 4h 
8min (M1), 4h 8min (tandem occlusions), and 4h 26min (Carotid T).
If the M1 segment was occluded, 20 out of 37 patients (54.1%) had an 
acceptable outcome. Mortality rate was 10.81%.
In patients with tandem occlusion, 12 out of 16 patients (75%) had 
an acceptable outcome. Mortality rate was 6.25%.
Highest mortality rate was seen in patients with occlusion of the 
carotid T [14 out of 33 (42.4%)]. Only 11 out of 33 (33%) had an 
acceptable outcome.
Conclusion: Even with up-to-date mechanical retriever thrombec-
tomy, outcome in patients with carotid T occlusion remains less ben-
eficial compared to patients with M1 or tandem occlusion.

2205.3
The “black hemisphere” sign in CT angiography: a reliable 
surrogate for poor clinical outcome in patients with acute 
ischemic stroke

L. De Paoli, M.P. Fürstner, K.A. Hausegger;
Radiology, KABEG Klinikum Klagenfurt, Klagenfurt, Austria

Purpose: To assess the role of visual evaluation of the collateral flow 
on CT angiography (CTA) with special emphasis on the absence of 
collaterals (black hemisphere) in predicting the clinical outcome in 
patients with acute ischemic anterior circulation stroke treated with 
mechanical thrombectomy (MTE).
Material and Methods: In a retrospective analysis from our data-
base (1/2008–8/2014), 168 patients with internal carotid and/or mid-
dle cerebral artery stroke were treated with MTE (stent retriever). 
All patients underwent CT and CTA before treatment and CT or MR 
within 24 hours after treatment. Nine of 168 (5.3%) patients had a 
“black hemisphere” sign (complete absence of any vessel enhance-
ment on 5-mm axial CTA MIP images). Recanalization grade (TICI 
flow) and clinical outcome (mRS after 1 and 3 months) were assessed.
Results: TICI 2b/3 (good angiographic result) was achieved in 
131/168 patients (78%) and TICI 0-2a (bad result) in 37/168 (22%). 
Good clinical outcome (mRS≤3) after 1 and 3 months was seen in 
76/168 (45%) and 89/168 (53%) patients, respectively. None of the 
“black hemisphere” patients had a favourable outcome, even with 
good angiographic result.
Conclusion: The black hemisphere sign is a strong indicator for 
poor collateral flow and therefore for a poor clinical outcome.

2205.4
Practical value of the THRIVE score to predict outcome after 
up-to-date mechanical recanalization in stroke

J. Arnold1, R. Dabitz2, K. Schöneboom3, S. Triebe3, L. Fuhry2, U. Leppmeier2, 
V. Collado Seidel2, T. Pfefferkorn2, D. Vorwerk3;
1Radiology and Neurology, Klinikum Ingolstadt, Ingolstadt, 
Germany, 2Neurology, Klinikum Ingolstadt, Ingolstadt, Germany, 
3Radiology, Klinikum Ingolstadt, Ingolstadt, Germany

Purpose: In patients with acute ischemic stroke, mechanical treat-
ment is becoming increasingly accepted. Information on prediction 
and prognostic tools are still lacking.
Material and Methods: We retrospectively analyzed data of 110 pa-
tients with large vessel occlusion treated by use of retriever throm-
bectomy between January 2011 and July 2014. Primary outcome 
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was classified by use of modified Rankin scale after rehabilitation. 
Retrospectively, the predictive values of the THRIVE score - a score 
designed to predict good outcome and death after ischemic stroke 
- were compared to the results actually achieved in our patient 
cohort.
Results: The mean age was 64 years (range 18-87). Mean NIHSS 
score was 22.6. Median time from onset to completion was 4 hours 
and 32 minutes.
Successful recanalization with a TIMI of 2 or higher was achieved in 
95 (86.4%) patients; 56.4% also received intravenous alteplase as a 
bridging therapy.
After rehabilitation (median time 64 days), 37 patients (33.63%) had a 
modified Rankin score of 2 or lower. Twenty patients had mRS = 3, so 
a good-to-acceptable result was achieved in 51.8% of patients.
Compared to the results of the original THRIVE score, we found a 
slightly better rate for acceptable outcome (47% vs 43% in THRIVE 
6-9; 18% vs 11% in THRIVE 3-5) but a significant lower mortality than 
predicted (19% vs. 30% in THRIVE 3-5 and 29% vs. 56% in THRIVE 6-9).
Conclusion: Patients with unfavorable THRIVE scores should not be 
excluded from rescue treatment as mortality was lower and accept-
able outcome was better than predicted.

2205.5
Carotid artery vasoreactivity in patients with peripheral 
arterial occlusive disease: the CAViPAD study

S. Pouwels1, A. van Mill2, D. Thijssen2, M. Warlé1;
1Vascular Surgery, Radboudumc, Nijmegen, Netherlands, 
2Physiology, Radboudumc, Nijmegen, Netherlands

Purpose: Endothelial function, measured by flow-mediated dilation, 
correlates with progression and cardiovascular events in patients 
with peripheral arterial occlusive disease (PAOD). Measurement of 
brachial artery flow-mediated dilation is a time-consuming proce-
dure. The carotid artery vasoreactivity test is an endothelial-depen-
dent response of the carotid artery diameter to a sympathetic stim-
ulus. As in coronary vessels, sympathetic activation induces vaso-
dilatation in the carotid artery of healthy individuals and vasocon-
striction in patients with cardiovascular disease. In this prospective 
cohort study, we study the carotid artery vasoreactivity in relation to 
the severity of PAOD.
Material and Methods: In all, 185 patients with PAOD underwent 
a duplex ultrasound of the common carotid artery (CCA) for 2 min-
utes. After 30 seconds, the patients’ hand was placed in cold water 
(+4°C) to induce the sympathetic stimulus. For the following 90 sec-
onds, the CCA diameter was measured. Severity of PAOD (Fontaine) 
was assessed by an independent vascular surgeon.
Results: No adverse events occurred during or directly after the 
test. A significant correlation was found between the severity of 
PAOD and CCA diameter at 60 seconds and the mean CCA diame-
ter change during 90 seconds. Vasoconstriction was observed more 
frequently in Fontaine IV patients (n=24) than in patients classi-
fied as Fontaine I (n=14, p=0.003), IIa (n=65, p=0.016) and IIb (n=83, 
p=0.025).
Conclusion: The carotid artery vasoreactivity test is a simple and 
non-invasive tool to measure carotid artery endothelial function. 
Carotid artery vasoreactivity correlates significantly with the sever-
ity of PAOD. Further research will focus on the prognostic value with 
regard to cardiovascular events and disease progression.

2205.6
The effectiveness of a 5000 IU bolus of heparin in achieving 
therapeutic anticoagulation in peripheral angioplasty: a real 
world study

A. Susac1, V. Semeraro1, M. Gonsalves1, R. Das1, F. Boccuzzi1, A. Cina2, 
A.-M. Belli1;
1Department of Radiology, St.George’s Hospital, London, United 
Kingdom, 2Radiological Sciences, A. Gemelli Hospital - Catholic 
University, Rome, Italy

Purpose: To evaluate the efficacy of a single, intra-arterial bolus of 
5000 IU of unfractionated heparin (UFH) to produce adequate antico-
agulation in patients undergoing lower limb peripheral angioplasty.
Material and Methods: Activated clotting time (ACT) was mea-
sured in 90 consecutive patients undergoing peripheral angio-
plasty. Patient demographics, medical/drug history and weight were 
recorded.
ACT was recorded at baseline and following the intra-arterial admin-
istration of 5000 IU heparin at 5, 10, 30 and 60 min. The threshold for 
therapeutic anticoagulation was defined as an ACT of >200 s or the 
ratio of baseline:recorded ACT (ACT ratio) of >1.5.
Statistical analyses were conducted with Wilcoxon, Chi-square and 
Fisher’s tests.
Results: ACT was >200 s at 5, 10 and 30 min following heparin ad-
ministration in 53%, 16% and 5% of patients, respectively. ACT ratio 
was >1.5 at 5, 10 and 30 min in 91%, 62% and 39% of patients, 
respectively.
Patients in whom the 5000 IU bolus was equivalent to a dose of <60 
UI/kg, ACT was significantly lower at 10 min (P=0.01), and none were 
adequately anticoagulated at 30 min. There was no significant differ-
ence between complications in adequately and inadequately anti-
coagulated patients.
Conclusion: A 5000 IU dose of heparin produces a highly variable anti-
coagulation effect, as measured by ACT. Patients frequently do not 
reach a therapeutic threshold (ACT >200 s), but no associated clinical 
compromise was detected. These findings challenge the current con-
cepts regarding the use and efficacy of a single bolus dose of heparin.

Free Paper Session
Liver: TARE and RT

2206.1
DSM-TACE of advanced HCC: evaluation of tumor response in 
patients with contraindications to SIRT or cTACE

M.P. Reinboldt1, J.M. Theysohn1, J. Best2, T.C. Lauenstein1, A. Wetter1;
1Diagnostic and Interventional Radiology and Neuroradiology, 
University Hospital Essen, Essen/Germany, 2Gastroenterology and 
Hepatology, University Hospital Essen, Essen/Germany

Purpose: To analyze tumor response of patients with advanced 
non-resectable hepatocellular carcinoma (HCC) treated with trans-
catheter hepatic arterial chemoembolization using degradable 
starch microspheres (DSM-TACE) combined with doxorubicin who 
had no local interventional therapy alternative according to an inter-
disciplinary conference.
Material and Methods: In this retrospective study, 22 patients (19 
males, 3 females, median age 67 years) with unresectable multifocal 
HCC, serum bilirubin levels < 3 mg/dl and contraindications to SIRT 
or cTACE were included. DSM-TACE was performed using Embocept® 
S (15 ml) and Doxorubicin (50 mg/25 ml) every 4-6 weeks for three 
cycles. Patients were initially staged using the Barcelona Clinic Liver 
Cancer System (BCLC); basic liver function was evaluated with the 
Child-Pugh (CP) score. Tumor response was assessed using the mod-
ified Response Evaluation Criteria in Solid Tumors (mRECIST).
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Results: DSM-TACE was technically successful in all 22 patients. At 
control imaging after three cycles, overall rates of complete response 
(CR), partial response (PR), stable disease (SD), and progressive dis-
ease (PD) were 27%, 27%, 23%, and 18%, respectively, according to 
mRECIST. With regard to CP scores and BCLC stages, results were as 
follows: Child A (n=13): 14%, 14%, 18%, and 14%; Child B (n=8): 14%, 
9%, 9%, and 5%; Child C (n=1): PR=5% and BCLC A (n=2): 5%, 5%, 0%, 
and 0%; BCLC B (n=15): 23%, 14%, 23%, and 9%; BCLC C (n=5): 0%, 
9%, 5%, and 9%.
Conclusion: DSM-TACE is a safe and promising palliative treatment 
alternative for patients with advanced HCC who are not eligible for 
surgery, radioembolization, or cTACE.

2206.2
Hepatopulmonary shunting is an independent prognostic 
indicator of survival in metastatic colorectal adenocarcinoma 
patients treated with yttrium-90 radioembolization

K. Narsinh1, M. Suhail1, K. Thurston2, J. Minocha1, A.S. Kennedy3, S.C. Rose1;
1Radiology, UC San Diego Medical Center, San Diego, CA, United 
States of America, 2Global Clinical Affairs, SIRTeX Medical, West 
Grove, PA, United States of America, 3Radiation Oncology, Sarah 
Cannon Research Institute, Nashville, TN, United States of America

Purpose: To determine if high hepatopulmonary shunt fraction (HSF) 
is an independent prognostic indicator of biologically aggressive 
tumors and poor survival in patients who received yttrium-90 radio-
embolization for unresectable, liver-dominant metastatic colo-rec-
tal adenocarcinoma.
Material and Methods: Data was analyzed from 606 patients who 
underwent radioembolization to treat liver metastases from colorec-
tal adenocarcinoma between July 2002 and December 2011 in 11 US 
centers. Overall survival was compared among patients with vary-
ing HSF using Kaplan–Meier analysis. A univariate Cox proportional 
hazards model was constructed to examine the effect of HSF on 
survival and compare it with other potential prognostic indicators. 
Multivariate analysis was also performed to determine whether HSF 
is an independent risk factor for poor survival. Correlation between 
HSF and other potential indicators of aggressive tumor biology was 
also assessed.
Results: HSF >10% was predictive of significantly decreased sur-
vival (6.9 vs. 10.0 months; hazard ratio 1.60; P<0.001). A progressive 
decrease in survival was observed as HSF increased from <5% to 
>20%. HSF did demonstrate a significant correlation to serum CEA 
levels and T/L ratio. HSF did not correlate with the presence of extra-
hepatic metastases or prior administration of bevacizumab.
Conclusion: High HSF is an independent prognostic indicator of 
worse survival in patients undergoing radioembolization for liver-
dominant metastatic colorectal adenocarcinoma. High HSF corre-
lates with other potential markers of tumor size, such as T/L ratio or 
serum CEA level, but does not correlate with the presence of extra-
hepatic metastases.

2206.3
Computed tomography and magnetic resonance imaging 
characteristics of novel radiopaque Yttrium-Strontium-
Gallium–Silicate oxide glass microspheres: potential materials 
for radioembolization

X. Zhang1,S. Kehoe1,2, C. Davis3,4, E. Tonkopi5, D. Boyd1,2,5,6, C. Bowen3,4,5, 
R. Abraham1,4,5,6, K. Brewer3,4;
1ABK Biomedical Incorporated, Halifax, NS, Canada, 2Department 
of Applied Oral Sciences, Dalhousie University, Halifax, NS, Canada, 
3Biomedical Translational Imaging Center (BIOTIC), Halifax, NS, Canada, 
4IWK Health Center, Halifax, NS, Canada, 5Diagnostic Imaging and 
Interventional Radiology, QEII Health Sciences Center, Halifax, NS, 
Canada, 6School of Biomedical Engineering, Dalhousie University, 
Halifax, NS, Canada

Purpose: To establish in vitro CT radiopacity and MRI contrast from 
Yttrium-Strontium-Gallium–Silicate oxide glass microspheres.
Material and Methods: Quaternary Y-Sr-Ga-Si oxide glass micro-
sphere compositions (n=10) were developed, based on an initial 
screening, using a ‘design of mixtures’ approach and their CT radi-
opacity was determined (Siemens Definition AS+) and composition-
property relationships established. One formulation was then dis-
persed at 0%, 3%, 6%, 9% and 12% volume fraction (Vf) concentra-
tions (n=3) in 8% porcine gelatin loaded into 5mm NMR tubes and 
subjected to magnetic stirring, heating (<70°C), horizontal rota-
tion (preventing settling) and rapid cooling on ice to solidify the 
gel. Measurements of susceptibility, R2*, R2 and R1 were measured 
for all samples at room temperature using an Agilent 3T preclinical 
MRI. Values for 100% Vf concentrations were extrapolated from the 
developed linear regression analyses.
Results: The initial formulation had a CT HU of 5635 (142SD; 70 
kVp) and 4645 (8.1SD; 120kVp). The full design space of formula-
tions had CT HU ranging from 3532-6132 (70kVp) and 3243-4955 
(120kVp) which can be modulated and predicted based on compo-
sition. For MRI, the extrapolated data for 100%Vf microsphere dem-
onstrated -2.825 ppm, 1220 s-1, 83.95 s-1 and 0.726 s-1 for suscepti-
bility, ΔR2*, ΔR2 and ΔR1 respectively. Negligible impact on clinical 
T1 scans would be expected. There may be some contrast enhance-
ment (signal decrease) on T2 scans. These microsphere formulations 
may be visible on CT and MRI (100% Vf; T2* of 0.82ms) and quantifi-
able (Vf=R2*/1220s-1) in vivo using high resolution R2* mapping MRI 
protocols.
Conclusion: Y-Sr-Ga-Si oxide glass microspheres show in vitro CT 
radiopacity and diamagnetic susceptibility with low T1 contrast 
changes, and mild T2 contrast enhancement that should not con-
found clinical scans with the potential to visualize and quantify the 
microspheres using R2* mapping protocols.

2206.4
Selective internal radiation therapy (SIRT) with yttrium-90 
for unresectable intrahepatic cholangiocarcinoma: survival, 
efficacy and safety

R.K. Muli Jogi, J. Tibballs, S. Samuelson;
Radiology, Sir Charles Gairdner Hospital, Nedlands, WA, Australia

Purpose: To present data on safety, survival and tumour response 
in patients undergoing radioembolisation with yttrium-90 for unre-
sectable intrahepatic cholangiocarcinoma at our institution.
Material and Methods: Patients with intrahepatic cholangiocar-
cinoma treated with yttrium-90 radioembolisation between 2009 
and 2014 were identified. Tumour morphology, tumour distribution, 
previous chemotherapy or local therapy, biliary obstruction, liver 
function, extrahepatic disease, ECOG performance status, portal 
vein involvement, number of treatments and survival period were 
assessed.
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The images were reviewed by an experienced interventional radi-
ologist, and a tumour response was calculated using EASL crite-
ria. The patients were categorised into different groups based on 
the tumour response (complete response, partial response, partial 
response with intrahepatic and/or extrahepatic progression and pri-
mary disease progression).
The primary end points were overall survival, tumour response and 
safety.
Results: Twenty-one treatments were performed in 20 patients 
between 2009 and 2014. Complete response was seen in one patient 
who received two treatments and remained disease free at 26 
months since the last treatment. Partial response was seen in 43% 
(n=7), partial response of primary tumour with intrahepatic and/or 
extrahepatic progression was seen in 38% (n=6), and primary tumor 
progression was seen in 13% (n=2). Mean survival was 7.5 months 
following treatment.
The procedure was well tolerated, and all patients were discharged 
home the next day. Two patients had moderate pain during treat-
ment, and one patient had hepatic abscess at 5 months following 
radioembolisation.
Conclusion: Radioembolisation with yttrium-90 is a safe option in 
patients with unresectable intrahepatic cholangiocarcinoma, which 
has shown significant anti-tumour effects, but the mean survival 
remains low.

2206.5
Increased toxicity following SIR-spheres radioembolization in 
patients with hypoalbuminemia

E. Mills-Robertson1, S. Hunt2, A. Dunn1, T. Gade2, M.C. Soulen2, 
G.J. Nadolski2;
1Radiology, Pennsylvania Hospital, Philadelphia, PA, United States 
of America, 2Interventional Radiology, Hospital of the University of 
Pennsylvania, Philadelphia, PA, United States of America

Purpose: SIR-spheres radioembolization (RE) is a liver directed ther-
apy for hepatic metastases. Toxicity from RE is known to be higher in 
patients with poor hepatic function based on serum bilirubin. In the 
present study, we explore the association of hypoalbuminemia with 
RE toxicity.
Material and Methods: Retrospective review of IR database for 
patients undergoing RE from 2012-3. Patients were divided into two 
groups based on serum albumin at presentation (abnormal <3.5 g/
dL). Post-RE toxicity was categorized based on Common Terminology 
Criteria for Adverse Events (CTCAEv4). Albumin, total bilirubin, distri-
bution of metastases, systemic therapy, hepatic tumor volume, and 
RE dose delivered were recorded and analyzed using multivariate 
regression analysis for association with RE toxicity.
Results: Of the 56 patients identified, 15 (27%) had hypoalbumin-
emia at presentation. Mean follow up was 346 + 272 days. The most 
common malignancies were neuroendocrine tumor (n=24) and 
colon cancer (n=17). 35 patients experience 81 toxicities (44% con-
stitutional, 27% hepatobiliary, 22% gastrointestinal) at a median 
of 29 days following radioembolization. All variables were similar 
between groups except frequency of toxicity. Hypoalbuminemic 
patients were significantly more likely to experience any toxicity and 
major toxicity (Grade > 3) compared to patients with normal albu-
min (93.3% vs 51.2%; p= 0.004, power = 0.97 and 35.7% vs 14.6%; p 
= 0.014 respectively). Only hypoalbuminemia was associated with RE 
toxicity in multivariate regression analysis [s2] (p = 0.003).
Conclusion: Patients with hypoalbuminemia are significantly more 
likely to experience toxicity after RE. In multivariate regression anal-
ysis, hypoalbuminemia was the only variable significantly associated 
with post-RE toxicity.

2206.6
Transarterial radioembolization with yttrium-90 microspheres 
in the treatment of unresectable hepatocellular carcinoma: 
results from a comprehensive cancer institute in India

A.M. Polnaya1, S.S. Kulkarni1, N.S. Shetty1, S.S. Patil1, V.N. Bakare2, 
A. Kumar2, A. Janu2, M. Goel3, S.V. Shrikhande3, S. Mehta4, M.H. Thakur2;
1Interventional Radiology, Tata Memorial Hospital, Mumbai, India, 
2Department of Radiology, Tata Memorial Hospital, Mumbai, India, 
3Surgical Oncology, Tata Memorial Hospital, Mumbai, India, 4GI 
Oncology, Tata Memorial Hospital, Mumbai, India

Purpose: To evaluate the safety and efficacy profile of transarterial 
radioembolization (TARE) using yttrium-90 in the treatment of unre-
sectable HCC.
Material and Methods: Seventy-two patients with unresectable HCC 
underwent 88 sessions of TARE using yttrium-90 microspheres at 
our institute during December 2009–December 2014. Patients were 
staged according to the Barcelona Clinic Liver Cancer (BCLC) stag-
ing system. Clinical, biochemical data, and imaging (CT/MRI) were 
obtained at baseline, 6 weeks and 3 months and every 6 months 
thereafter. Response evaluation was performed according to 
European Association for the Study of the Liver (EASL) guidelines. The 
clinical and laboratory toxicity post-treatment was assessed by the 
Common Terminology Criteria Adverse Events (CTCAE) version 3.0.
Results: The treatment response (CR + PR) in BCLC-B and BCLC-C 
groups was 76.3% and 66.7%, respectively; overall response (CR + PR) 
in the treated patients was 73.2%. Median survival in BCLC-B and 
BCLC-C groups was 19.6 and 9.1 months, respectively, with over-
all median survival of 16.3 months. Fatigue was the most common 
symptom (50%) after TARE, whereas the most common liver toxicity 
was hyperbilirubinemia (8.7%). There were no cases of radiation gas-
tritis, pneumonitis, or any procedure-related complication.
Conclusion: Transarterial radioembolization using yttrium-90 micro-
spheres is safe and effective for the treatment of unresectable HCC.

Free Paper Session
Portal vein (BRTO) and spleen

2207.1
Clinical outcome of modified BRTO: vascular plug and coil-
assisted retrograde transvenous obliteration for treating 
active bleeding patients with gastric varices

T. Kim, H. Yang;
Interventional Radiology, National Health Insurance Service ILSAN 
Hospital, Goyang-si, Korea

Purpose: To evaluate the technical feasibility and safety of modi-
fied BRTO technique, vascular plug or coil-assisted retrograde trans-
venous obliteration for gastric varices bleeding, and to describe the 
mid-term clinical results.
Material and Methods: From April 2012 to January 2015, we ret-
rospectively evaluated a total of nine patients treated by modi-
fied BRTO technique as vascular plug (PARTO, n=8) or coil-assisted 
(CARTO, n=1) for active gastric varices bleeding at a single institu-
tion. In the PARTO group, gelatin-sponge embolization of both the 
gastrorenal shunt and gastric varices was performed after the retro-
grade transvenous placement of a vascular plug in the gastrorenal 
shunt. CARTO was performed in one patient who had challenging 
gastrorenal shunt anatomy for vascular plug placement. Additional 
embolic materials, such as microcoils and NBCA-lipiodol mixture, 
were required in three patients to enhance the complete occlusion 
of gastrorenal shunt or obliteration of competitive collateral vessels. 
Clinical success was defined as no variceal re-bleeding and the dis-
appearance of gastric varices.
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Results: All PARTO and CARTO were performed in emergent clinical 
settings when endoscopic treatment was insufficient. A 100% tech-
nical success, i.e., complete gastrorenal shunt and offending gastric 
varices embolization, was achieved in all 9 patients with no proce-
dure-related complications. All cases showed successful clinical out-
come during mean follow-up period of 17 months (12–32 months) 
by imaging studies, endoscopy, and clinical data. In four patients, 
mild worsening of the esophageal varices or transient ascites was 
noted as portal hypertensive-related change.
Conclusion: The modified BRTO techniques PARTO and CARTO is 
technically feasible and safe, with excellent clinical outcomes for 
treating gastric varices bleeding.

2207.2
Short-term comparison of vascular plug-assisted retrograde 
transvenous obliteration (PARTO) with conventional BRTO for 
the management of gastric varix

B.-H. Park1, G.-S. Jung2, J.-H. Jo1, J.-H. Lee1, J.-H. Park1;
1Radiology, Dong-A University Hospital, Busan, Korea, 2Radiology, 
Kosin University College of Medicine, Busan, Korea

Purpose: To compare the technical feasibility, effectiveness, and 
short-term outcomes of PARTO with conventional BRTO using etha-
nolamine oleate in the management of gastric varix.
Material and Methods: From January 2005 to October 2014, 52 
patients with gastric varix with/without bleeding were referred; 38 
patients underwent BRTO (23 men, 15 women; mean age 61.3; Child-
Pugh class A/B/C = 11/25/2), and 14 patients underwent PARTO (11 men, 
3 women; mean age 63.4; Child-Pugh class A/B/C = 9/4/1). The techni-
cal success rate, immediate complications, gastric and esophageal varix 
changes, liver function changes, and incidence of ascites/pleural effu-
sion were evaluated at one and three months after the procedure.
Results: The technical success rates (defined as complete obliter-
ation of gastric varix on fluoroscopy) after BRTO and PARTO were 
92.1% and 100%, respectively. There were no immediate compli-
cations in PARTO compared with BRTO (8%, n = 3, varix rupture). 
Follow-up CT showed complete thrombosis of the gastric varix in 
94.2% (n = 33) of BRTO and 100% (n = 14) of PARTO. Worsening of 
the esophageal varix was observed in 18% (n = 6) of BRTO; however, 
there were no cases of late variceal bleeding. The mean serum albu-
min level (P = 0.003) and ALT level (P = 0.039) improved significantly 
in both groups. Worsening of ascites/pleural effusion in BRTO and 
PARTO was 34.2% (n = 12) and 21.4% (n = 3), respectively.
Conclusion: PARTO is technically feasible, safe, and seems to be 
equivalent to or better than BRTO for gastric varix management 
based on early follow-up measures.

2207.3
Comparison of balloon-occluded retrograde transvenous 
obliteration (BRTO) using ethanolamine oleate Iopamidol 
(EOI), BRTO using sodium tetradecyl sulphate (STS) foam and 
modified BRTO (mBRTO)

Y.H.D. Kim1, Y.H. Kim1, C.S. Kim2, J.H. Kim1, U.R. Kang3;
1Radiology, Dongsan Medical Center, Daegu, Korea, 2Radiology, 
Keimyung University School of Medicine, Dongsan Medical Center, 
Daegu, Korea, 3Department of Radiology, Daegu Catholic University 
Medical Center, Daegu, Korea

Purpose: To compare the clinical outcomes of BRTO using EOI, BRTO 
using STS foam and mBRTO.
Material and Methods: From April 2004 to February 2015, 83 pa-
tients who underwent retrograde transvenous obliteration for gas-
tric varices were analysed retrospectively. BRTO with EOI was per-
formed in 38 patients, BRTO with STS foam in 25 and mBRTO in 20. 
Among them, we obtained follow-up data in 66 patients. Recurrence 

of gastric varices was evaluated by follow-up endoscopy or CT. 
Medical records were reviewed for the clinical and technical efficacy. 
Statistical analyses were performed using the chi-square test, Fisher’s 
exact test, Kruskal–Wallis test and Mann–Whitney U test.
Results: Technical and clinical success was achieved in 79 patients 
(95.2%). As major complications, haemoglobinuria occurred in one 
patient with BRTO using EOI. Recurrence of gastric varices occurred 
more frequently in the mBRTO group (P<0.05). Recurrence of gas-
tric varices occurred in 1 patient in the BRTO using EOI group and 4 
patients in the mBRTO group, with 3.3% and 22.2% expected 1-year 
recurrence rates, respectively. There was no recurrence of gastric 
varices in patients who underwent BRTO using STS foam. Abdominal 
pain occurred more frequently with BRTO using EOI than with BRTO 
using STS foam and mBRTO (P<0.05). Procedure time of mBRTO was 
shorter than the other two conventional BRTO groups (P<0.05).
Conclusion: Both BRTO using STS foam and mBRTO are better than 
BRTO using EOI for the treatment of gastric varices in terms of com-
plication and procedure time. However, mBRTO showed frequent 
recurrence of gastric varices during the long-term follow-up com-
pared with conventional BRTO.

2207.4
Portal vein recanalization via a percutaneous transsplenic 
access

G.-Y. Ko, Y. Kim, K. Han, H.K. Ko, D.I. Gwon, K.-B. Sung;
Radiology, Asan Medical Center, Seoul, Korea

Purpose: To evaluate the feasibility and safety of percutaneous 
transsplenic portal vein (PV) recanalization.
Material and Methods: Twenty-one patients underwent PV recana-
lization procedure via a percutaneous transsplenic access. Collapsed 
intrahepatic PV (n=9) owing to main PV stenosis and early (<30 days) 
postoperative state (n=6), and unfavorable stenotic PV anatomy via 
a transhepatic route (n=3) were the main indications of transsplenic 
access. Eighteen patients had PV stenosis following hepatobiliary sur-
gery; remaining 3 patients had PV stenosis related to inoperable bili-
ary carcinoma. A splenic venous branch was punctured using a 21-G 
chiba needle and a 0.016” micro-guide wire under ultrasound and flu-
oroscopy guidance. PV stenosis was negotiated using a 0.035” guide 
wire, and then balloon angioplasty (n=3) or stent placement (n=18) 
was followed. Following completion of PV recanalization, trans-
splenic access routes were embolized using coils and/or histoacryl.
Results: Additional transhepatic PV access was needed in two 
patients owing to failed negotiation of the occluded PV and failed 
splenic vein puncture, respectively. Brisk PV inflow was obtained in 
20 of 21 patients following the procedure. PV flow did not improve 
in one patient owing to remaining PV thrombosis. Procedural com-
plications occurred in 3 patients: splenic vein tear, perisplenic hema-
toma, and PV tear following balloon angioplasty. The patient with 
splenic vein tear needed transfusion. Follow-up CT or US obtained at 
a mean of 2.3 (range, 1-7) months after the procedure demonstrated 
brisk PV inflow in all except one patient.
Conclusion: Transsplenic PV recanalization is a safe and feasible 
alternative technique in patients with an unfavorable transhepatic 
route.
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2207.5
Partial splenic embolization for the treatment of 
chemotherapy-induced thrombocytopenia

J.H.M. Luz, L.A. Rodrigues, T.N. Miranda, H.S. Martin, H.S. Souza, 
H.R. Gouveia, R.B. Levigard, F.D. Nogueira, B. Caetano, R. Gil, A. Palladino, 
A. de Oliveira Junior;
Interventional Radiology, INCA - Brazilian National Cancer Institute, 
Rio De Janeiro, Brazil

Purpose: Thrombocytopenia may restrict the administration of che-
motherapy. Our purpose is to evaluate partial splenic emboliza-
tion (PSE) in patients with thrombocytopenia secondary to chemo- 
therapy.
Material and Methods: This is an ongoing prospective, phase II, 
single-center study for the evaluation of PSE in patients undergo-
ing chemotherapy in which 40 patients will be enrolled. So far, 21 
patients underwent PSE to correct thrombocytopenia to facilitate 
the initiation or resumption of chemotherapy. Primary endpoint is 
to obtain platelet count above 130,000/μL, and secondary endpoints 
are the return to chemotherapy and safety. Periprocedural labora-
tory values, adverse events, and splenic infarct area calculated by CT 
2 weeks after PSE were recorded.
Results: Twenty-two PSEs were performed in 21 patients. One 
patient underwent repeat PSE because of recurrent thrombocyto-
penia after the successful initiation of chemotherapy. Primary end-
point was achieved in 100% of patients. The continuation of chemo-
therapy was possible in all patients submitted to PSE. The most com-
mon chemotherapy regimen was FOLFOX. Pain was recorded in 15 
patients, and 3 needed narcotic therapy. Fever was documented in 
6 patients. Seven patients presented with nausea and vomiting with 
1 episode of hematemesis. The mean platelet count was 69,000/μL 
immediately before PSE and peaked at 207,000/μL after PSE. The 
mean hospital stay was 1.2 days. The mean chemotherapy return 
time was 12.7 days. The mean splenic infarct area by CT was 43%.
Conclusion: PSE is a safe and effective method of managing throm-
bocytopenia secondary to chemotherapy, allowing treatment 
resumption in cancer patients.

2207.6
Iatrogenic portal venous bleeding: what is the role of 
interventional treatment?

J.W. Kim1, J.H. Shin2, G.-Y. Ko2, H.-K. Yoon2, S.B. Cho3, E.-Y. Kim4;
1Radiology, Gachon University Gil Medical Center, Incheon, Korea, 
2Radiology, Asan Medical Center, Seoul, Korea, 3Radiology, Korea 
University Anam Hospital, Seoul, Korea, 4Medical Device Development 
Center, Osong Medical Innovation Foundation, Osong, Korea

Purpose: To analyze the clinical outcomes of iatrogenic portal 
venous bleeding with or without interventional treatment and to 
explain the role of interventional treatment.
Material and Methods: We performed a 13-year retrospective anal-
ysis of six patients (M:F=4:2, median age 61.5 years) who underwent 
angiography for iatrogenic portal venous bleeding. We analyzed the 
causes of portal venous bleeding, latency time, angiographic find-
ings, interventional treatment details, treatment-related complica-
tions, and clinical outcomes.
Results: The causes of portal venous bleeding were percutane-
ous liver biopsy (n=3), percutaneous radiofrequency ablation (n=1), 
percutaneous cholecystostomy (n=1), and transjugular liver biopsy 
(n=1). The median and mean latency times of angiography follow-
ing the procedure were 8 and 47.5 hours, respectively (range 4–240 
hours). Angiograms, including common hepatic angiograms and 
indirect portogram on a superior mesenteric angiogram, showed 
active portal venous bleeding into the peritoneal cavity (n=4) and 
active portal venous bleeding with an arterioportal shunt with (n=1) 

or without (n=1) a pseudoaneurysm. Three of the six patients suc-
cessfully underwent interventional treatment, such as transcathe-
ter arterial embolization (n=2) or percutaneous transhepatic portal 
vein embolization (n=1). Embolic materials were n-butyl cyanoacry-
late alone (n=2) or in combination with gelatin sponge particles and 
coils (n=1). There were no major treatment-related complications or 
any patient mortality. The other three patients who did not undergo 
interventional treatment died of multiorgan failure with dissemi-
nated intravascular coagulation after massive blood transfusions.
Conclusion: Transcatheter angiography with indirect portography 
is necessary in order to identify portal venous bleeding. Interventio-
nal treatment is safe and effective for managing significant iatro-
genic portal venous bleeding.

Free Paper Session
Vascular: iliac arteries

2304.1
Fusion of CT angiography or MR angiography with unenhanced 
CBCT and fluoroscopy guidance in endovascular treatments 
of aorto-iliac steno-occlusion: technical note on a preliminary 
experience

N. Lucchina, C. Floridi, A.M. Ierardi, G. Xhepa, E. Duka, F. Giorlando, 
F. Fontana, G. Carrafiello;
Radiologia, Ospedale di Circolo e Fondazione Macchi, Varese, Italy

Purpose: To evaluate the feasibility of image fusion (IF) of pre-pro-
cedural arterial-phase CT angiography or MR angiography with 
intra-procedural fluoroscopy for road-mapping in endovascular 
treatment of aorto-iliac steno-occlusive disease.
Material and Methods: Between September and November 2014, 
we prospectively evaluated 5 patients with chronic aorto-iliac 
steno-occlusive disease who underwent endovascular treatment in 
the angiography suite. Fusion image road-mapping was performed 
using angiographic phase CT images or MR images acquired before 
and intra-procedural unenhanced cone-beam CT (CBCT). Radiation 
dose of the procedure, volume of intraprocedural iodinated con-
trast medium, fluoroscopy time and overall procedural time were 
recorded. Reasons for potential fusion imaging inaccuracies were 
also evaluated.
Results: Image co-registration and fusion guidance were feasible 
in all procedures. Mean radiation dose of the procedure was 60.21 
Gycm2 (range 55.02- 63.75 Gycm2). The mean total procedure time 
was 32.2 minutes (range 27-38 minutes). The mean fluoroscopy time 
was 12 minutes and 3 seconds. The mean procedural iodinated con-
trast medium dose was 24 mL (range 20-40 mL).
Conclusion: Image fusion gives interventional radiologists the 
opportunity to use new technologies in order to improve outcomes 
with a significant reduction of contrast medium administration.

2304.2
Transradial and transulnar access for iliac artery intervention 
using sheathless guiding: feasibility study

Z. Ruzsa1, B. Nemes1, K. Tóth2;
1Cardiac and Vascular Center, Semmelweis University, Budapest, 
Hungary, 2Invasive Cardiology, Bács-Kiskun County Hospital, 
Kecskemét, Hungary

Purpose: The purpose of this pilot study was to evaluate the acute 
success and complication rate of the transradial and transulnar 
access for iliac artery stenting using sheathless guiding.
Material and Methods: The clinical and angiographic data of 95 
consecutive patients with symptomatic iliac artery stenosis treated 
via transradial or transulnar access using 6 and 8.5F sheathless 
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guiding between 2013 and 2014 were evaluated in a pilot study. 
Primary endpoints were as follows: major adverse events (MAE) and 
rate of major and minor access site complications. Secondary end-
points were as follows: procedural results and hospitalisation in 
days.
Results: Technical success was achieved in 94 patients (99%) and the 
cross-over rate was 5.3%. Radial and ulnar artery access was applied 
in 90 (94.7%) and 6 (6.3%) patients. Major access site complication 
was not detected, but minor access site complication was encoun-
tered in 4 patients (4.2%). Incidence of two-month MAE was 1%. 
Hospitalisation was 1.57±1.92 day in the radial and 1.90±1.40 day in 
the cross-over group (p=ns). During the learning curve at 1–2 years, 
procedure time was 28.2±33.6 and 22.1±13.5 min (p=ns), X-ray dose 
was 481±390.8 and 407.8±339.3 Gycm2 (p=ns), fluoroscopy time was 
1696±3051 and 1320±1193 sec (p=ns) and contrast consumption was 
108.8±92.6 and 77.41±46.45 ml (p<0.05 ), respectively.
Conclusion: Iliac artery stenting can be safely and effectively per-
formed using radial and ulnar artery access via sheathless guiding 
with high technical success. The learning curve plays an important 
role in decreasing contrast consumption.

2304.3
Iliac chronic total occlusions treatment using the Outback 
LTD re-entry catheter: single-center experience and midterm 
results

G. Passalacqua1, P. Filauri1, M. Doddi1, M. Santoro1, G. De Blasis2;
1Radiology and Interventional Radiology, SS. Filippo & Nicola 
Hospital, Avezzano, Italy, 2Vascular Surgery, SS. Filippo & Nicola 
Hospital, Avezzano, Italy

Purpose: To present the midterm results of endovascular stent 
reconstruction of iliac chronic total occlusion iliac with use of the 
Outback LTD re-entry catheter.
Material and Methods: Between April 2009 and December 2013, 
180 patients (mean age: 69.6±9.01 years, range: 56-89 years) with 
chronic total occlusion of the common or external iliac arteries 
underwent endovascular revascularization (TASC C: 73%; TASC D: 
27%). Indications for treatment were moderate-severe claudication 
(Rutherford 2-3) in 64% of patients, rest pain (Rutherford 4) in 22% 
and ulceration (Rutherford 5-6) in 14%. In 29 patients (16.1%), the 
true lumen could not be re-entered by using standard catheter and 
wire techniques, and fluoroscopic-guided true lumen re-entry using 
the Outback catheter was attempted.
Results: The procedure was successful in achieving true lumen re-
entry in all cases (100%). All occlusions were stented. No cases were 
converted to open repair. Bleeding from the recanalization and angio-
plasty site occurred in 1 patient (3.4%) and successfully treated with 
a covered stent deployment. All occlusions treated with true lumen 
re-entry devices remain clinically patent at a mean follow-up of 12.8 
months. The clinical status improved in all patients with an improve-
ment of at least two Rutherford categories in 26 patients (89.6%). The 
primary patency was 100% with no secondary interventions.
Conclusion: Endovascular treatment of chronic total occlusions is 
often limited by the inability to re-enter the true lumen. The use of 
the Outback LTD re-entry catheter was feasible and safe, facilitating 
technical success and endovascular stenting of chronic total occlu-
sions with high rates of patency at the midterm follow-up.

2304.4
AGIR study: a prospective randomized control trial comparing 
efficacy of Angio-Seal™ vascular closure device vs manual 
compression in interventional radiology

P. Vilares Morgado1, A. Lefevre2, M.A. de Gregorio3, R. Reyes4, 
T. Hernandez5, I. Acitores5, A. Mingo6;
1Radiology, University Hospital S. João, Porto, Portugal, 2Vascular 
and Thoracic Surgery, CHU, La Louvière, Belgium, 3Radiology, 
University Hospital Lozano Blesa, Zaragoza, Spain, 4Radiology, 
University Hospital Gran Canaria Dr. Negrin, Las Palmas, Spain, 
5Radiology, University Hospital La Paz, Madrid, Spain, 6Radiology, 
University Hospital La Princesa, Madrid, Spain

Purpose: To demonstrate the efficacy/superiority of Angio-Seal™ 
vascular closure device vs. manual compression in interventional 
radiology procedures to control hemostasis at the access site, with-
out increasing the risk for the patients.
Material and Methods: AGIR is a multicentric, international, pro-
spective, open, parallel study, with stratified randomization in which 
patients had their arterial puncture closure randomly performed by 
Angio-Seal™ vascular closure device or manual compression.
The mobilization time, complications related to the closure, the 
time to hemostasis, the immediate hemostasis success, Angio-
Seal™vascular closure device deployment success and time to dis-
charge were collected for this population of patients.
Results: A total of 123 patients were included in the study during 18 
months of enrollment. All of them were discharged and 111 were fol-
lowed up for 2 weeks (±1week). The mobilization time in 85,3% of 
patients randomized to the Angio-Seal™ device group was less than 
4 hours versus in 22,6% of patients randomized to the manual com-
pression group (p<0.0001).
The proportion of complications at any time of the study duration was 
9.8% in the Angio-Seal™ device group and 9.7% in the manual com-
pression group (p=0.24). In the Angio-Seal™ device group, there were 
7 complications (2 hematomas <6cm, 2 significant bleedings, and 3 
minor complications) in 5 patients (8.20%) and in the manual com-
pression group, there were 8 complications (2 hematomas <6cm, 4 
hematomas >6cm, and 2 significant bleedings) in 6 patients (9.68%).
Conclusion: The Angio-Seal™ is a safe vascular closure device that 
significantly reduces the mobilization time. Regarding complica-
tions, there were no significant differences between the two groups 
of treatment.

2304.5
Clinical outcomes of the BIOFLEX-I study: utilization of self-
expanding stents in the iliac arteries

M. Brodmann1, M.W. Burket2, M.R. Jaff3;
1Division of Angiology, Medical University of Graz, Graz, Austria, 
2Cardiovascular Division, University of Toledo Medical Center, 
Toledo, OH, United States of America, 3Harvard Medical School, 
Massachusetts General Hospital, Vascular Ultrasound Core 
Lavoratory, Boston, MA, United States of America

Purpose: The BIOFLEX-I study evaluates the safety and efficacy of 
the Astron self-expanding, nitinol stent for the treatment of athero-
sclerotic lesions in the iliac arteries.
Material and Methods: BIOFLEX-I was a prospective, multicenter, 
non-randomized, single arm, investigational device exemption (IDE) 
study performed in the United States, Canada, and Europe. Thirty 
study centers enrolled 161 evaluable subjects with de novo or reste-
notic lesions (≤140mm length) or occlusions (≤100mm length) in the 
common or external iliac arteries. The primary endpoint was major 
adverse events (MAEs), the composite of 30-day mortality, clinically-
indicated target lesion revascularization (TLR) and index limb ampu-
tation at 12 months, adjudicated by an independent Clinical Events 
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Committee. Results were compared to a pre-specified performance 
goal based on prior studies. Angiography and duplex ultrasound 
findings were assessed by independent core laboratories.
Results: For the BIOFLEX-I study of patients with iliac disease treated 
with the Astron stent, the primary 12-month composite endpoint 
of MAE was met with a rate of 2.1% (p<0.001), 95% CI [0.4%, 5.9%]. 
Thirty-day mortality was 0.7%, 95% CI [0.0%, 3.8%]. TLR at 12 months 
was 1.4%, 95% CI [0.2%, 4.5%], and 12-month index limb amputation 
was 0.0%, 95% CI [0.0%, 2.5%]. The secondary endpoint of primary 
patency was 89.8%, 95% CI [83.3%, 94.5%] at 12 months.
Conclusion: The 12-month outcomes of the BIOFLEX-I study for the 
Astron stent in iliac indications demonstrate a low MAE rate, high 
primary patency, and a low rate of TLR. This supports the safety and 
efficacy of the self-expanding, nitinol stent for treatment of athero-
sclerotic lesions in the iliac arteries.

2304.6
Outcomes following endovascular treatment of the internal 
iliac artery for buttock claudication

W. Al-Obaydi, F. Kovacs, P. Thurley, J.E. Kirk, J.G. Pollock, M. De Nunzio, 
P.M. Bungay;
Interventional Radiology, Royal Derby Hospital, Derby, United Kingdom

Purpose: Internal iliac artery (IIA) stenosis is one of the many causes 
of the buttock, hip, or thigh pain. This study reviews our experience 
of endovascular treatment for buttock claudication.
Material and Methods: All patients undergoing endovascular IIA 
intervention for buttock claudication over a 9-year period were 
identified retrospectively. Patients with additional intervention of 
the common iliac arteries were excluded. Imaging and follow-up 
documents were reviewed via electronic patient records.
Results: Thirty-one IIAs (26 patients) fulfilled the inclusion criteria 
(24 males and 2 females; mean age, 66 years). Primary transluminal 
balloon angioplasty (PTA) was performed in 20 limbs (15 patients). 
Eleven IIAs (9 patients) underwent stenting. Fifteen IIAs (12 patients) 
were followed up with CTA/MRA [2 IIAs underwent stenting, and 13 
IIAs (10 patients) underwent PTA). Widely patent vessels were dem-
onstrated in 5 IIAs (5 patients). Of these, 2 IIAs (2 patients) had under-
gone stenting, and 3 IIAs (3 patients) had undergone PTA. Occlusion 
was present in one IIA, whilst the remainder had recurrent steno-
ses. Two patients from the PTA group underwent subsequent stent-
ing for restenosis. On clinical follow-up, 14 IIAs (12 patients) reported 
improvement in symptoms, and 7 IIAs (6 patients) reported persis-
tent symptoms. Ten IIAs (8 patients) were lost to follow-up. The only 
procedure-related complication was a case of external iliac artery 
dissection.
Conclusion: IIA intervention is technically feasible with low rates of 
complication. However, a larger scale prospective study is needed to 
prove its effectiveness in the treatment of buttock claudication.

Free Paper Session
Prostate

2305.1
The safety and efficacy of prostatic arterial re-embolization for 
benign prostatic hyperplasia: preliminary results

N.V. Costa, J.A. Pereira, L. Fernandes, T. Bilhim, J.M. Pisco;
Interventional Radiology, Saint Louis Hospital, Lisbon, Portugal

Purpose: To evaluate the short-term outcomes of prostatic arterial 
re-embolization (PArE) for benign prostatic hyperplasia (BPH).
Material and Methods: This prospective study included 32 patients 
diagnosed with BPH who did not respond to medical treatment 
and after clinical failure of previous prostatic embolization using 

non-spherical polyvinyl alcohol particles (PVA). Between 2012 and 
2014, we performed PArE. Technical success was achieved after 
embolization of at least one prostatic artery. Clinical success was 
defined as improving symptoms (IPSS reduction at least 25% of the 
total score and lower than 18 points) and quality of life (reduction 
of QoL of at least 1 point or equal to or below 3 points) after PArE. 
The evaluation was performed before and after (6 months) re-embo-
lization using International Prostate Symptom Score (IPSS), quality of 
life (QoL), International Index of Erectile Function (IIEF), uroflowme-
try, prostate-specific antigen (PSA), and prostatic volume. We used 
non-spherical PVA, embospheres, and compressible hydrogel micro-
spheres (bead block).
Results: PArE was technically successful in 30 patients (93.75%). At 6 
months after re-embolization, the clinical success rate was 80%, with 
a mean 29.1% decrease in QoL and 31% in IPSS (average reduction of 
6.5 points). We used PVA in all PArE except in 5 patients: 4 emboliza-
tions with bead block and 1 with embospheres. Those 5 cases were 
technical and clinical success. In 3 of the 4 patients embolized with 
bead block, we noted a small increase in prostate size and PSA at 6 
months.
Conclusion: PArE is a safe procedure with good short-term results 
for BHP.

2305.2
Prostate artery embolisation: initial experience and outcome 
for treatment of benign prostate hyperplasia at a single 
institution

A. Parthipun1, S. Ilyas1, R. Popert1, P. Shiv2, S. Pandian2, W. Lam2, 
S. Samad2, T. Sabharwal3;
1Interventional Radiology, Guy’s and St. Thomas’ NHS Foundation 
Trust, London, United Kingdom, 2Departmet of Urology, Guy’s and 
St. Thomas’ NHS Hospital, London, United Kingdom, 3Department 
of Radiology, Guy’s and St. Thomas’ Hospital, London, United Kingdom

Purpose: Report interim results of single-centre prospective study 
investigating prostate artery embolization (PAE) in a tertiary referral 
urology centre.
Material and Methods: A single-tertiary-centre prospective study 
was conducted from January 2014 to January 2015. Inclusion crite-
ria were as follows: symptomatic benign prostatic hypertrophy with 
lower urinary tract symptoms (LUTS) refractory to medical therapy, 
age 50-75 years, prostate volume >40ml, maximum urinary flow 
rate <12ml/s, International Prostate Symptom Score (IPSS) ≥19 and/
or overall quality of life (QOL) >3 and/or Qmax <12ml/s, or urinary 
retention. Exclusion criteria: bladder diverticula or calculi, urethral 
stenosis, neurogenic bladder, eGFR <45ml/min, and prostatic malig-
nancy. Outcome measures: IPSS, quality of life (QOL), post-void 
residual (PVR), QMAX, International Index of Erectile Function (IIEF) 
scores pre- and post-procedure, all measured at 1 week and 1 and 3 
months post-PAE. PSA and prostate volume were measured pre- and 
post-procedure.
Results: An ongoing study. From January 2014 to January 2015, 35 
patients (median age 67) have undergone PAE. Technical and pro-
cedural success was 90%. Clinical success was 80%. IPSS decreased 
from mean of 22.3 pre-PAE to 8.7 at 3 months (p<0.05). Prostate vol-
ume reduced from mean of 134.8ml pre-operatively to 75.6ml at 3 
months (p<0.05). Pre-PAE PSA of 9.89ng/ml decreased to 5.89ng/ml 
at 3 months. QOL score improved from 4.9 pre-operatively to 1.8 at 3 
months (p<0.05). PVR decreased from 179.7ml to 117.7ml at 3 months 
(p<0.05). Interim 6-month cumulative outcomes of pre-specified 
end points will also be presented.
Conclusion: PAE appears to be safe with promising initial results.
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2305.3
Prostatic artery embolization in benign prostatic hyperplasia: 
preliminary results in 28 patients

A. Antonietti, A. Balderi, F. Pedrazzini, D. Sortino, S. Bongiovanni, 
C. Vinay, G. Giovinazzo, M. Grosso;
Radiology, A.S.O. S.Croce e Carle, Cuneo, Italy

Purpose: Aim of the study is to report clinical outcome after pros-
tatic artery embolization (PAE) in 28 consecutive patients with 
benign prostatic hyperplasia (BPH) and lower urinary tract symp-
toms (LUTS).
Material and Methods: From May 2012 to December 2014, we per-
formed PAE in 28 consecutive patients (mean age, 75.9 years) with 
BPH and LUTS who were refractory to medical therapy.
Follow-up (mean time, 244 days) was performed using the International 
Prostate Symptoms Score (IPSS), Quality of Life (QOL), International 
Index of Erectile Function (IIEF-5), PSA, and transrectal prostatic US-scan 
with volume and weight calculation at 3, 6, and 12 months.
Preprocedural angio-CT was performed in order to obtain a vascu-
lar map. Embolization was performed using Embosphere® (300–500 
μm). Technical success was defined when selective prostatic arterial 
embolization was completed in at least one pelvic side. Clinical suc-
cess was defined when symptoms and quality of life improved.
Results: PAE was technically successful in 27/28 patients (97%).
PAE was bilaterally completed in 22/27 (81.5%) patients and mono-
laterally in 5 (18.5%).
All patients removed bladder catheter from 4 days to 4 weeks after PAE.
We obtained an IPSS reduction (mean, 21.7 points), an IIEF-5 increase 
(mean, 2.7 points), a QOL improvement (mean, 2.3 points), and a vol-
ume reduction (mean, 17.4 cm3) at 12-month follow-up.
Conclusion: Our experience showed the feasibility, safety, and effi-
cacy of PAE in the management of patients with LUTS related to BPH.
PAE may play an important role in patients for whom medical ther-
apy has failed or in those who are not amenable to surgery or refuse 
any surgical treatment.

2305.4
Long-term results of prostatic artery embolization for patients 
with benign prostatic hyperplasia: 240 cases

J.M. Pisco, T. Bilhim, L.C. Pinheiro, J.A. Pereira, L. Fernandes, N.V. Costa, 
M. Duarte, A. Oliveira;
Interventional Radiology, Saint Louis Hospital, Lisbon, Portugal

Purpose: To evaluate the long-term clinical results of prostatic artery 
embolization (PAE) in 240 patients with benign prostatic hyperplasia 
(BPH) and moderate-to-severe lower urinary tract symptoms (LUTS).
Material and Methods: PAE was performed in 240 patients with 
BPH and moderate-to-severe LUTS with non-spherical polyvinyl 
alcohol (PVA) particles of 100 μm and 200 μm. PAE results were eval-
uated based on International Prostate Symptom Score (IPSS), Quality 
of life (Qol) and International Index Erectile Function (IIEF) ques-
tionnaires, prostate volume (PV), prostate-specific antigen (PSA) 
and peak urinary flow rate (Qmax) changes from baseline. Clinical 
success was considered when there was reduction of the total IPSS 
score at least 25% and ≤15, Qol reduction of at least one point, and 
no need of medical therapy or any other treatment.
Results: There were 7 (2.9%) technical failures, and 26 patients were 
lost to follow-up. All 207 controlled patients were followed up at 1, 3, 
and 6 months (short term) and thereafter every year for over 3 years 
(long term); 77 patients have been followed up for over 4 years. 
There was relief of LUTS at the time of discharge in 168/233 (72.1%) 
patients. Cumulative rate of improvement was shown in 145/207 
(70.0 %) patients at long term. There was a major complication: a 
small bladder wall ischemia treated by surgery and without sequela. 
No was sexual dysfunction or urinary incontinence was reported.

Conclusion: PAE is a safe and efficient outpatient procedure, with 
almost immediate relief of LUTS and with good long-term results, 
low morbidity, and no sexual dysfunction.

2305.5
The short- and medium-term results of prostatic artery 
embolization with bead block for patients with benign 
prostatic hyperplasia

J.M. Pisco, T. Bilhim, J.A. Pereira, L. Fernandes, N.V. Costa, M. Duarte, 
L.C. Pinheiro, A. Oliveira;
Interventional Radiology, Saint Louis Hospital, Lisbon, Portugal

Purpose: Evaluate the short- and medium-term results of prostatic 
artery embolization (PAE) with bead block in patients with benign 
prostatic hyperplasia (BPH) and moderate-to-severe lower urinary 
tract symptoms (LUTS).
Material and Methods: Two hundred patients with BPH and mod-
erate-to-severe LUTS refractory to medical therapy for at least 6 
months underwent PAE with spherical polyvinyl alcohol (PVA) parti-
cles, bead block 300–500μm, between October 2012 and November 
2014. The clinical success was evaluated by clinical improvement of 
International Prostate Symptoms Score (IPSS), Quality of Life (Qol), 
and International Index Erectile Function (IIEF) questionnaires, and 
by changes from baseline of prostate volume (PV), peak urinary flow 
rate (Qmax), PSA, and post-void residual volume (PVR) at 1 and 6 
months after PAE and every 6 months thereafter.
Results: Six patients were lost to follow-up. Mean values: procedure 
time 78.8 min; fluoroscopy time 19.3 min; radiation 3641.2 dGycm; 
IPSS/Qol improvement of 11.6 ± 6.12/1.67 ± 1.12 points (33.1%/21.5%). 
IIEF improvement 1.4 ± 3.2 (21.4%) points; PV reduction 28.6 ± 21.4 
mL (29.3%); Qmax improvement 4.9 ± 5.6 mL/s (36.1%); PSA reduc-
tion 3.4 ± 4.5 ng/ml (29.9%); and PVR reduction of 40 ± 21 mL 
(40.3%). There were 14 (7.2 %) clinical failures at 3 months. There was 
clinical success over 1 year in 53/60 patients (88.3%).
Conclusion: PAE with bead block for patients with BPH is an effi-
cient and safe procedure with very good short- and medium-term 
clinical results, without sexual dysfunction.

2305.6
Embolization for patients with benign prostatic hyperplasia, 
very large prostate and moderate-to-severe lower urinary tract 
symptoms (LUTS) as an alternative to open surgery

J.M. Pisco, L.C. Pinheiro, T. Bilhim, J.A. Pereira, L. Fernandes, N.V. Costa, 
M. Duarte, A. Oliveira;
Interventional Radiology, Saint Louis Hospital, Lisbon, Portugal

Purpose: To evaluate the results of prostatic arterial embolization 
(PAE) for patients with benign prostatic hyperplasia (BPH), prostate 
larger than 100cc and moderate-to-severe lower urinary tract symp-
toms (LUTS).
Material and Methods: A single-center cohort study was con-
ducted in 152 consecutive patients with a diagnosis of BPH, prostate 
larger than 100cc, moderate-to-severe LUTS or with acute urinary 
retention (AUR). Twenty-five patients had AUR. Embolizing agents 
were PVA (94/152), bead block in (43 /152) and Embozene (12/152). 
International Prostate Symptom Score (IPSS), Quality of Life (Qol), 
International Index Erectile Function (IIEF), uroflowmetry, (Qmax: 
peak urinary flow and PVR: post voiding residual volume), prostate-
specific antigen (PSA) and prostate volume, were assessed before 
and after PAE, at 1, 3 and 6 months, followed by every 6 months up 
to 3 years, then yearly.
Results: PAE was technically successful in 149 of 152 patients 
(98.6%). Mean follow-up of 32 months (range, 3–66 months). One 
hundred and twenty-six patients were evaluated for between 1 and 
3 years, at 1, 3 and/or 6 months; and 12 patients were evaluated for 
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more than 3 years (long term). There were 39 (28.3%) clinical failures, 
22 (15.9%) at short term and 17 at medium term. Mean IPSS/QOL 
reduction was 12.5 ± 7.2/1.8 ± 1.2 and mean prostate volume reduc-
tion was 45 ± 85 mL.
Conclusion: PAE is a safe, minimally invasive procedure with good 
short-, medium- and long-term results for BPH patients with pros-
tate larger than 100cc and moderate-to-severe LUTS refractory to 
medical therapy.

Free Paper Session
Thyroid and patient care

2306.1
Mid-term clinical results of larynx-preserving approach for 
advanced laryngeal cancer using modified RADPLAT

N. Tanaka1, T. Abe1, M. Koganemaru1, A. Kuhara1, K. Muraki1, E. Ogou1, 
Y. Uchiyama1, H. Etou1, H. Umeno2;
1Radiology, Kurume University School of Medicine, Kurume, Japan, 
2Otorhinolaryngology and Head and Neck Surgery, Kurume 
University School of Medicine, Kurume, Japan

Purpose: Laryngeal cancer is the most common in head and neck 
cancers, and larynx preservation has a social impact. The ASCO 
guideline recommends that a larynx-preservation approach is an 
appropriate, standard treatment option, and concurrent chemo-
radiation is the most widely applicable approach for most patients 
with T3 and T4 disease. RADPLAT using super-selective catheterized 
infusion technique has been used for the treatment of advanced 
head and neck cancers. However, there have been a few reports of 
RADPLAT in advanced laryngeal cancer. The purpose of our study 
was to prospectively determine the feasibility and efficacy of our 
organ-preserving therapy using modified RADPLAT method.
Material and Methods: Eligibility criteria were untreated and 
pathologically proved squamous cell carcinoma of the larynx staged 
as T3, T4, and transglottic T2. Our treatment protocol was four times 
weekly cisplatin infusion of 75 mg per kg body weight concurrently 
with radiation therapy. Super-selective infusion of cisplatin was per-
formed by coaxial catheterization into the superior thyroid artery or 
superior laryngeal artery through the femoral artery. Primary end-
point was the local control rate.
Results: Forty-five patients were treated by our protocol. Sublo-
cations were 19 supraglottic, 22 glottic, and 4 subglottic laryngeal 
cancers. Larynx preservation rate was 94% with a median follow-
up of 52 months. No thromboembolic event was observed. Grade 3 
adverse events were observed in 18% of the patients.
Conclusion: Our modified RADPLAT protocol for advanced laryn-
geal cancer was feasible, and vocal function had been preserved in 
94% of the treated patients without compromising survival.

2306.2
Radiofrequency ablation: new perspectives in the treatment of 
malignant and benign thyroid diseases

R. Cervelli1, S. Mazzeo1, V. Battaglia1, C. Cappelli1, B. Pontillo Contillo1, 
L. De Napoli2, C. Bartolozzi1;
1Diagnostic and Interventional Radiology, University of Pisa, Pisa, 
Italy, 2General Surgery, University of Pisa, Pisa, Italy

Purpose: The aim of this study was to evaluate the safety and effi-
cacy of ultrasound-guided percutaneous radiofrequency ablation 
(RFA) in the treatment of benign thyroid nodules and in selected 
cases of recurrent thyroid cancers (RTC).
Material and Methods: This study included 40 patients: 30/40 were 
affected by nodular goiter contraindicated to surgery; 10/40 were 
affected by RTC and excluded from surgery/radiometabolic therapy.

Pretreatment diagnostic protocol included CT and US examinations 
performed within 1 month in order to evaluate lesion volumes.
All RFA procedures were performed under US guidance using an 
18-gauge electrode, with a single 1-cm active, internally cooled tip.
Response to therapy was evaluated by means of contrast-enhanced 
ultrasound in benign goiters (follow-up ranging from 6 to 18 months) 
and by means of CT in RTCs (follow-up ranging from 3 to 12 months).
Mean volume reduction rate (MVRR) was evaluated with respect to 
the pretreatment lesion volumes.
Results: RFA was well tolerated by all patients; only in one case, a 
permanent paralysis of the recurrent nerve was recorded.
MVRR in goiters at 6, 12, and 18 months resulted to be 71.9±13.3%, 
75. 8±14.3%, and 83.0±6.5%, respectively; MVRR of RTC at 3, 6, and 12 
months were 57.2±27.5%, 82.4±13.0%, and 75.4±6.6%, respectively.
Conclusion: RFA is a reliable alternative to surgery in patients 
affected by benign goiter; moreover, RFA might be considered as a 
valid approach for the debulking of RTC in nonsurgical cases.

2306.3
Radiofrequency versus ethanol ablation for treating predomi-
nantly cystic thyroid nodules: a randomized clinical trial

E.J. Ha1, J.H. Baek2, J.Y. Sung3;
1Department of Radiology, Ajou University School of Medicine, 
Suwon, Korea, 2Department of Radiology and Research Institute of 
Radiology, University of Ulsan College of Medicine, Asan Medical 
Center, Seoul, Korea, 3Radiology, Thyroid Center, Daerim St. Mary’s 
Hospital, Seoul, Korea

Purpose: To compare single-session radiofrequency ablation (RFA) 
and ethanol ablation (EA) for treating predominantly cystic thyroid 
nodules (PCTNs).
Material and Methods: In this single-blind, randomized trial, 50 
patients with a single PCTN were randomly assigned to be treated 
by either RFA (25 patients) or EA (25 patients). The primary end-
point was the tumor volume reduction ratio (%) at the six-month fol-
low-up; the superiority margin was chosen as 13% (RFA minus EA). 
Analysis was performed primarily in an intention-to-treat manner. 
The secondary endpoints were therapeutic success rate, improve-
ment of symptomatic and cosmetic problems, and the number of 
major complications. The analysis was performed in an intention-to-
treat manner.
Results: The mean volume reduction was 87.5% ± 11.5 for RFA (n = 
22) and 82.4% ± 28.6 for EA (n = 24) (P = .710; mean difference [95% 
CI], 5.1% [-8.0 to 18.2]), indicating no significant difference. Regarding 
the secondary endpoints, therapeutic success (P = .490), mean symp-
tom (P = .205), and cosmetic scores (P = .710) showed no difference. 
There were no major complications in both groups (P > .99).
Conclusion: The therapeutic efficacy of RFA is not superior to that 
of EA; therefore, EA might be preferable as the first-line treatment 
for PCTNs.

2306.4
Complications following US-guided core-needle biopsy for 
thyroid lesions: a retrospective study of 6175 consecutive 
patients and systematic review

E.J. Ha1, J.H. Baek2;
1Department of Radiology, Ajou University School of Medicine, 
Suwon, Korea, 2Department of Radiology and Research Institute of 
Radiology, University of Ulsan College of Medicine, Asan Medical 
Center, Seoul, Korea

Purpose: To present the spectrum of clinical adverse events of core 
needle biopsy (CNB) for thyroid lesions and to make performers aware 
of the potential complications and provide useful preventive measures



SS/FC/HL/HTS/CMCIRSE 2015 S185Free Papers

Material and Methods: Between January 2008 and March 2013, 
US-guided CNB was performed in 6175 patients with 6406 thyroid 
nodules. We assessed the numbers and types of major and minor 
complications, and evaluated the factors associated with complica-
tions during the thyroid CNB.
Results: The authors observed 59 complications (0.9%), 7 major and 
52 minor. The major complications were massive hematoma (n=2), 
pseudoaneurysm (n=1), CCA injury (n=1), voice change (n=2), and 
tracheal puncture (n=1). The minor complications were small hema-
toma (n=41), edema (n=6), vertebral puncture (n=3), vasovagal reac-
tion (n=1), and dysphagia (n=1). All patients recovered spontane-
ously except for two with large hematoma who underwent surgery.
Conclusion: Although the complication rate of CNB for thyroid 
lesions is low, various complications may occur; comprehension of 
complications and suggested technical tips may prevent complica-
tions or properly manage those that occur.

2306.5
Labeling interventional radiology drains to prevent medical 
errors and improve patient care

A. Sparks, T. Caridi;
Interventional Radiology, Georgetown University Hospital, 
Washington, DC, United States of America

Purpose: To evaluate errors in charting and in patient care before 
and after establishing a drain labeling system.
Material and Methods: A total of 55 nurses and 51 house staff were 
anonymously surveyed regarding the accuracy of medical chart-
ing and subsequent errors in patient care, involving percutane-
ous drains prior to creating a consistent method for drain labeling. 
Statistical analysis of the results was performed. An initiative was 
then undertaken to label all drains placed by interventional radi-
ology at the time of placement based on the location of drain ter-
mination within the body. Tyvek, a brand of synthetic material, was 
selected for its strength and chemical/liquid resistance.
Results: Nurses reported that labeling errors rarely or never (80%) 
impacted care. They perceived outputs were usually (67%) or always 
(15%) charted correctly. Compared with nursing staff, physicians 
were less likely to perceive drain output as usually (57%) or always 
(2%) charted correctly and more likely to think that drain labeling 
errors impacted patient care.
Conclusion: Surveys showed a discrepancy between nurses and 
physicians regarding the accuracy of drain output charting and the 
subsequent effect on patient care. However, both groups acknowl-
edge some degree of inaccuracy and subsequent errors. This dem-
onstrates an opportunity to improve patient care by the institu-
tion of a formalized method of drain labeling at the time of place-
ment in the Interventional Radiology Department. This system is 
now in place, and we expect repeat surveys to show a measureable 
decrease in charting errors and an improvement in patient care.

2306.6
Patient-controlled sedation in interventional radiology

T.M. Snow, W. Clements;
Radiology and Nuclear Medicine, Alfred Health, Prahran, VIC, Australia

Purpose: To investigate the efficacy, safety, and patient satisfaction 
of patient-controlled sedation (PCS) in interventional radiology. We 
have performed a pilot/feasibility study and are commencing a con-
trolled trial of patient- vs. radiologist-controlled sedation.
Material and Methods:
1. Pilot study
Ten patients aged 18–75 years, receiving Hickman line placement, 
tunneled dialysis catheter, or port implantation were enrolled into 
a pilot study in which 1 mg midazolam and 25 mcg fentanyl bolus 

was administered over 3 minutes after the patient presses a button. 
A further successful button request for sedation is not possible until 
the 3-minute administration is completed. Complete physiologi-
cal monitoring as well as subjective tests of patient satisfaction and 
well-being were performed, and some novel tests for the amnestic 
effect of sedation were also performed.
2. Controlled trial
We intend to enroll 100 subjects for a controlled trial; 50 assigned to 
PCS and 50 to traditional radiologist-controlled sedation. The study 
is intended to show noninferiority of PCS, with endpoints of the 
number of adverse events, patient satisfaction, and amnesia.
Results:
1. Pilot study
Attempted the enrolment of 13 patients, but three declined to take 
part
Ten patients enrolled
Zero adverse events
High-overall patient satisfaction
Satisfactory inducement of amnesia
2. Controlled trial: in progress. Enrolment should be complete and 
results available by mid-2015.
Conclusion: PCS is a safe and effective alternative to radiologist-
controlled sedation. The inherent safety profile of patient control 
and matching the dose to patient requirements may make PCS a 
useful innovation in interventional radiology practice.

Free Paper Session
Vascular: aorta

3005.1
A multi-institutional survey of transcatheter arterial 
embolization for type II endoleak after endovascular aortic 
repair: a retrospective study of technical aspects and outcomes

Y. Ogawa1, H. Nishimaki2, K. Osuga3, O. Ikeda4, N. Hongo5, S. Iwakoshi6, 
R. Kawasaki7, R. Woodhams8, M. Yamaguchi9, M. Kamiya10, 
M. Kanematsu11,M. Honda12, T. Kaminou13, J. Koizumi14, K. Kichikawa6;
1Radiology, St. Marianna University School of Medicine, Kawasaki, 
Kanagawa, Japan, 2Cardiovascular Surgery, St. Marianna University 
School of Medicine, Kawasaki, Japan, 3Diagnostic and Interventional 
Radiology, Osaka University Graduate School of Medicine, Suita, 
Osaka, Japan, 4Diagnostic Radiology, Kumamoto University Graduate 
School of Medical and Pharmaceutical Sciences, Kumamoto, Japan 
5Radiology, Oita University, Oita, Japan, 6Radiology, Nara Medical 
University, Kashihara, Japan, 7Radiology, Hyogo Brain and Heart 
Center at Himeji, Himeji, Japan, 8Department of Diagnostic 
Radiology, Kitasato University School of Medicine, Sagamihara, 
Japan, 9Radiology, Kobe University Hospital, Kobe, Japan, 
10Radiology, Hamamatsu University School of Medicine, 
Hamamatsu, Japan, 11Radiology, Gifu University Hospital, Yanagido, 
Japan, 12Radiology, Saiseikai Utsunomiya Hospital, Utsunomiya, 
Japan, 13Radiology, Tottori University, Yonago, Japan, 14Diagnostic 
Radiology, Tokai University, Isehara, Japan

Purpose: The purpose of the present study was to determine the 
status of transcatheter arterial embolization (TAE) for type II endo-
leak (T2EL) in Japan and investigate the technical aspects that affect 
TAE results and patient outcomes.
Material and Methods: This was a retrospective analysis of a multi-
institutional survey of endovascular aortic repair (EVAR) using com-
mercial stent grafts and TAE for T2EL conducted in 25 hospitals. The 
investigation included 139 cases of initial therapy.
Results: The patients (104 men, 35 women) ranged in age from 55 
to 95 (mean age, 76.9) years. The largest minor axis of the aneurysm 
ranged from 30 to 88 (mean, 53.8) mm. With transcatheter arterial 
embolization, the technical success rate was 84.2%. The imaging 



CIRSE Abstract Book
S186 CIRSE

C  RSE

success rate was 47.1%. Aneurysm diameter enlarged in 11 cases 
(9.0%), showed no change in 105 cases (86.1%), and shrunk in 6 
cases (4.9%). The clinical success rate was 83.6%. Remaining EL was 
significantly more common with the embolization of branch only 
(P=0.0006) and significantly less common with the embolization of 
branch and sac (P=0.034).
Conclusion: Clinical success was achieved in >80% of cases. To 
obtain EL resolution, it is important to select an approach allowing 
both branch and sac to be embolized and use an embolic material 
suited to the case. We would like to investigate long-term results 
with a longer follow-up period.

3005.2
Outcomes following Onyx embolisation of type 1 endoleak in 
20 cases

S. Ameli-Renani, R.A. Morgan;
Radiology, St Georges Hospital NHS Trust, London, United Kingdom

Purpose: To assess the technical success and outcomes following 
Onyx embolisation of type 1 endoleak (EL1).
Material and Methods: A single-centre retrospective review of all 
transarterial type 1 Onyx embolisations was performed at a tertiary 
referral vascular centre. Results of CT and duplex imaging and clini-
cal records were reviewed. Immediate technical success, complica-
tions and long-term outcomes were assessed.
Results: Twenty cases of EL1 embolisation was performed on 19 
patients, 1 requiring two embolisations (average, 82 years; range, 
64–91). These consisted of 17 proximal (type 1a) and 2 distal (type 
1b) endoleaks. Eight patients showed aneurysm sac enlargement, 
and one had a contained rupture prior to embolisation. None of the 
patients were suitable for conventional EL1 therapy.
Average time from endoleak diagnosis to embolisation was 32 days 
(range, 1–172 days). Detachable coils in addition to Onyx were used 
in seven cases, and Onyx was solely used in 13 cases.
Immediate technical success was achieved in all 20 cases. Two ad-
verse events with Onyx reflux into the Nellix graft was successfully 
alleviated by placing a stent within the Nellix graft. Mean imaging fol-
low-up post-embolisation was 12 months (range 0–44 months). Of the 
19 patients, 10 showed stable sac size; 3, reduction in sac size and 5, 
increasing sac size. All the latter 5 cases were associated with a recur-
rence/persistence of the type 1a endoleak. No sac size or endoleak 
recurrence was seen among the seven Nellix graft embolisations.
Conclusion: Transarterial embolisation is a viable option in the man-
agement of EL1 when conventional therapy is not feasible. Careful 
case selection is necessary to ensure optimum outcomes.

3005.3
Long-term follow-up results of endovascular repair in the 
management of arterial stenosis caused by Takayasu arteritis

A. Gülcü1, N.S. Gezer1, S. Akar2, N. Akkoç3, F. Önen3, A.Y. Göktay1;
1Department of Radiology, Dokuz Eylul University School of Medicine, 
İzmir, Turkey, 2Department of Internal Medicine, Katip Çelebi University 
School of Medicine, İzmir, Turkey, 3Department of Internal Medicine, 
Dokuz Eylul University School of Medicine, İzmir, Turkey

Purpose: The purpose of this retrospective study was to report our 
long-term follow-up results of endovascular repair in the manage-
ment of arterial stenosis caused by Takayasu arteritis (TA).
Material and Methods: We retrospectively analyzed the outcome of 
endovascular interventions, including angioplasty and angioplasty 
with stenting, in patients with arterial stenosis caused by TA. The mean 
follow-up interval after endovascular procedure was 81 months (range, 
12–144 months). The patients who were not available for the follow-
up protocol after endovascular intervention and those who were not 
under adequate medical treatment were excluded from the study.

Results: A total of 67 endovascular procedures were performed 
for 49 arterial stenotic lesions of 35 patients included in the study. 
Treatment of recurrent stenosis with a second endovascular proce-
dure was performed in 11 (22.5%) lesions. Twenty-two (33%) of 67  
endovascular interventions resulted in restenosis or occlusion. Among 
all 49 arterial lesions, only four (8%) lesions (one common iliac, one 
renal, one celiac, and one thoracic aortic) were occluded at the time 
of final evaluation. Kaplan-Meier survival analyses of the renal arte-
rial lesions showed that the overall 1- and 8-year restenosis-free 
survival rates of renal arterial interventions were 74% and 57%, 
respectively.
Conclusion: This study emphasizes that long-term patency of TA 
lesions is related with control of the disease activity by optimal 
immunosuppressive therapy before and after an initial endovascu-
lar procedure. Performing reinterventions with a close monitoring of 
the arterial lesions should not be avoided in order to obtain better 
outcomes.

3005.4
Failure of periarterial and controlled delivery of doxycycline 
from biodegradable poly(lactide-co-glycolide) (PLGA) film to 
preserve elastin or collagen in a novel rabbit AAA model

Y. Bi
Department of Interventional Radiology, The First Affiliated Hospital 
of Zhengzhou University, Zhengzhou, China

Purpose: The systemic administration of doxycycline has been 
shown to suppress experimental AAA but brings a series of adverse 
side effects. We demonstrated the possibility of local administra-
tion of doxycycline from biodegradable poly(lactide-co-glycolide) 
(PLGA) film for AAA in a novel enlarging rabbit model.
Material and Methods: Doxycycline (10 mg) and PLGA (90 mg) were 
dissolved in 1 ml of dichloromethane, and 100 μl of solution was 
dropped to Polyester films (3×5 mm). Novel enlarging AAAs were 
induced in 12 rabbits, four pieces of film with doxycycline (Dox+AAA) 
or without doxycycline (Nor+AAA) were wrapped onto aneurysms; 
four unwrapped aneurysms served as the aneurysm group. Four 
aorta incubated with saline solution with no treatment was used as 
the sham control. Inner diameter was studied by IVDSA after 1 and 4 
weeks, and pathological analysis was performed after 4 weeks.
Results: Aneurysm was seen in the Nor+AAA group and AAA 
groups, and their diameters enlarged significantly compared to the 
Dox+AAA group (P < 0.01) and progressed further 4 weeks later. All 
aneurysms showed intimal hyperplasia, and their elastin content 
decreased significantly after 4 weeks when compared to the sham 
group (P < 0.0001). However, there was no significant difference of 
elastin or collagen content, including type � and type � in Dox+AAA, 
Nor+AAA, and AAA groups (P > 0.05). MMP2 and MMP9 expression 
were dramatically increased in the aneurysm groups compared to 
the sham group (P < 0.0001).
Conclusion: Local administration of doxycycline in our experimen-
tal condition fails to preserve elastin or collagen in novel enlarging 
rabbit AAA model.

3005.5
Endovascular repair of acute and chronic aortic type 
B dissections: procedural factors influencing the aortic 
remodeling

A. Cannavale, C. Cirelli, R. Rosati, M. Santoni, F.M. Salvatori, F. Fanelli;
Department of Radiological Sciences, Sapienza University of Rome, 
Rome, Italy

Purpose: To assess factors influencing the clinical outcome and mor- 
phologic changes of acute and chronic type B aortic dissection after 
endovascular repair (TEVAR).
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Material and Methods: We retrospectively reviewed 60 patients 
who underwent TEVAR for complicated acute aortic dissection 
(AAD, n=29) and chronic aortic dissection (CAD, n=31) with a mini-
mum follow-up of three years. True lumen, false lumen, and total 
aortic short axis diameter were recorded above, at the level, and 
below the stent-graft. Six procedural factors were analyzed in rela-
tion to aortic remodeling and other clinical outcomes. Comparison 
between continuous variables was made by Student’s t test. Analysis 
of variance (ANOVA) was utilized to compare short axis, false lumen, 
and true lumen diameters during the follow-up period. Univariate/
multivariate analysis was used to assess relationship between proce-
dural factors and multiple outcomes.
Results: A total of 100 stent-grafts were implanted in 60 consecutive 
patients with complicated AAD and CAD. Aorta remodeling consist-
ing in false lumen thrombosis and shrinkage was more prominent in 
AAD than in CAD especially within the first 18 months. Of note, whole 
aortic size increased significantly above the stent-graft in AAD. Only 
in the AAD group increased aortic remodeling was related to post-
dilatation of the stent-graft. Type I and II endoleaks occurred in 17 
patients (28%) and were inversely related to the LSA embolization 
after stent-graft deployment in the AAD, but not in the CAD.
Conclusion: Aorta remodeling and occurrence of endoleaks after 
TEVAR may be influenced by some procedural factors in patients 
with AAD, but not in patients with CAD.

3005.6
Semiconversion with graft salvage as a safe treatment for 
persistent type II endoleak

N. Mangialardi, E. Serrao, S. Ronchey, A. Esposito, S. Fazzini, M. Orrico;
Department of Vascular Surgery, Ospedale San Filippo Neri, Rome, Italy

Purpose: To present our large series of semiconversions as a feasible 
and safe treatment for untreatable and type II endoleak.
Material and Methods: Between January 2001 and December 
2014, a total of 25 patients out of 1623 EVAR were selected as can-
didates for open semiconversion. The indication was persistent 
type II endoleak in 10, type I and II endoleak in 5, and endotension 
in 10. The technique consisted of performing proximal banding with 
Teflon, sacotomy to remove the thrombus and hygroma, and then 
suturing all the feeding vessels. Proximal and distal fenestrations 
were left to avoid sac repressurization.
Results: The semiconversion was performed after a medium period 
of 74 months from the EVAR. The mean aneurysm size at the time of 
the EVAR in these 25 patients was 6.0 cm, while the mean aneurysm 
size at the time of the semiconversion was 7.2 cm. Only one patient 
had a stable aneurysm size; the remaining 24 had a mean percent-
age diameter increase of 38% and an average increasing rate of 6.4% 
per year. The 10 patients with endotension and the 5 with associ-
ated type I and II endoleak did not undergo any other treatment but 
sacotomy; the 10 patients with type II endoleak previously under-
went unsuccessful embolization. We had technical success in 100% 
of the cases without perioperative mortality. Four cardiac deaths 
were registered during follow-up.
Conclusion: This large case series shows that semiconversion is a safe 
and effective treatment for otherwise untreatable type II endoleak.

Free Paper Session
Liver TACE: experimental/new frontier

3006.1
Ginsenoside Rg3 improves transarterial chemoembolization 
treatment in Chinese patients with advanced hepatocellular 
carcinoma

B. Zhou, J.-H. Wang, Z. Yan;
Interventional Radiology, Fudan University Zhongshan Hospital, 
Shanghai, China

Purpose: This single-center, open-label, randomized, controlled trial 
aimed to evaluate the efficacy and safety of ginsenoside Rg3, a low-
toxicity vascular-endothelial growth factor (VEGF) inhibitor, when 
used to supplement transarterial chemoembolization (TACE).
Material and Methods: Advanced hepatocellular carcinoma (HCC) 
patients with no prior systemic therapy were randomly divided to 
receive two daily oral Rg3 doses at 20 mg in combination with TACE 
(n=152) or TACE alone (n=76). The primary end-point was overall sur-
vival (OS). Secondary end points included time to progression (TTP), 
time to untreatable progression (TTUP), disease control rate (DCR), 
and safety.
Results: Median overall survival was 13.2 months (95%CI 11.15-15.26) 
in the TACE+Rg3 group and 10.1 months (95%CI 9.14-11.06) in the 
TACE group (HR 0.63 [95%CI 0.46-0.85], p=0.002). Median TTP val-
ues were 4.3 (95%CI 3.32-5.28) and 3.2 (95%CI 2.51-3.89) months for 
TACE+Rg3 and TACE patients, respectively (HR 0.82 [95%CI 0.62-1.08], 
p=0.151). TACE+Rg3 patients had greater median TTUP (8.3 months 
[95%CI 7.05-9.55]) compared with 7.3 months [95%CI 6.40-8.20] 
obtained for the TACE group (HR 0.76 [95%CI 0.57-1.02], p=0.063). 
The most frequently reported Rg3-related grade 3/4 adverse events 
(constipation, 1.3%; hypertension, 3.9%) were alleviated by symp-
tomatic treatment. Importantly, Rg3 alleviated some TACE-related 
adverse syndromes (ascites [23.7 vs 48.7%], anorexia [12.5 vs 44.7%], 
and fatigue [9.9 vs 50.0%], all p<0.01) and blood anomalies (anemia 
[36.8 vs 51.3%], leukopenia [46.7 vs 76.3%], thrombocytopenia [32.9 
vs 50.0%], and hyperbilirubinemia [17.8 vs 34.2%], all p<0.05).
Conclusion: In patients with advanced HCC and sufficient liver func-
tion, ginsenoside Rg3 improves TACE treatment.

3006.2
UGT1A1 mutation status and exposure of target tumor and 
remote tissue to irinotecan and SN38 following hepatic DEBIRI

E. Levy1, C. Peer1, T. Sissung1, A. Venkatesan1, P. Pandalai1, T.F. Greten2, 
M. Hughes1, C. Garcia1, J. Peretti1, W. Figg1, A.L. Lewis3, B.J. Wood4;
1Interventional Radiology, National Institutes of Health, Bethesda, 
MD, United States of America, 2Medical Oncology Branch, National 
Cancer Institute, NIH, Bethesda, MD, United States of America, 
3Innovation group, BTG UK Ltd, Farnham - Surrey, United Kingdom, 
4Department of Radiology, NIH Clinical Center / NCI, Bethesda, MD, 
United States of America

Purpose: To analyze the relative distribution of irinotecan and SN38 
in tumor and remote liver tissue following DEBIRI.
Material and Methods: Five consecutive patients with inoperable 
hepatic metastases from colon, rectal, or anal primaries received 
lobar chemoembolization to near-flow stasis with 2ml of 100–300-
μm DC® beads loaded with 100-mg irinotecan (CPT-11). All treat-
ments received the complete dose of DEBIRI. Two patients received 
two cycles of treatment. Serum samples were obtained at fixed time 
intervals following DEBIRI. Tissue sampling of treated tumor and 
untreated contralateral lobe was performed immediately, 90 min-
utes, and 24 hours post-DEBIRI. Plasma and tissue concentrations 
of CPT-11, the active metabolite SN38, and the inactive metabolite 
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SN38-G were measured using an LC-MS/MS assay. Tissue half-lives of 
CPT-11 and SN38 were calculated based on linear regression through 
the terminal elimination on a log-normalized concentration vs time 
curve. All patients were tested for UGTA1A mutation. Statistical anal-
yses were performed using GraphPad Prism.
Results: There was no statistically significant difference in CMAX or 
AUC for CPT-11 or SN38 between normal and tumor tissue following 
DEBIRI.
Three patients had wild-type UGT1A1 genotypes (6/6, WT), while 
two had variants (VAR). Higher plasma CPT-11 Cmax (p=0.0006), 
lower SN38 Cmax (p=0.03), and lower SN38 AUC (p<0.001) were 
observed for WT. No significant difference in AUC for SN38 AUC or 
SN-38G in normal and tumor tissue was noted with VAR vs. WT.
Conclusion: Lobar DEBIRI results in similar exposure of target tumor 
and remote normal tissue to CPT-11 and active metabolite, regard-
less of UGT1A1 mutation status.

3006.3
Evaluation of embolic effect, tumor selectivity, and anti-tumor 
efficacy of 3 doxorubicin/ Lipiodol®  formulations in a rabbit 
VX2 model

G. Farouil1, F. Deschamps1, L. Tselikas1, S. Catoen2, C. Robic2, W. Gonzalez2, 
T. de Baère1;
1Interventional Radiology, IGR, Villejuif, France, 2Guerbet France, 
Guerbet, Villepinte, France

Purpose: To compare embolic effect, tumor selectivity, and anti-tu-
mor efficacy of 3 doxorubicin/ Lipiodol® formulations.
Material and Methods: Twenty-four New Zealand rabbits implanted 
with VX2 tumor in left liver lobe received selective hepatic artery in- 
fusion of 3 doxorubicin/Lipiodol® preparations: 1:1 ratio non-stabi-
lized oil-in-water (group 1, n=7); 1:3 ratio stabilized water-in-oil 
(group 2, n=8); and 1:1 ratio stabilized oil-in-water (group 3, n=9). 
Lipiodol® deposition in tumor, healthy peritumoral liver and in per-
itumoral portal branches was evaluated by measuring density with 
sequential 3D-CBCT after incremental injection of the 3 formula-
tions. The embolic effect of the tumor’s feeder arteries was evaluated 
with 2D-angiogram and the tumor necrosis on Day 7 by dynamic 
contrast-enhanced MRI.
Results: After injection of 0.4 mL of each preparation, the mean ratio 
of Lipiodol® deposition in tumor versus healthy peritumoral liver was 
significantly higher (p≤0.03) in group 2 (10.2) than in groups 1 (3.3) and 
3 (2.4). The mean Lipiodol® tumor enhancement was higher in group 
2 (100±27) than in groups 1 (44±14, p=0.04) and 3 (90±15, NS). It was 
lower in group 2 (13±6) than in groups 3 (38±7, p≤0.04) and 1 (16±10, 
NS) in healthy peritumoral liver. The arterial embolic effect (p=0.02) 
and the grade of visualization of peritumoral portal vessels (p≤0.001) 
were higher in group 2. MRI-based tumor response at day 7 was 100% 
in both groups 1 and 2 and 50% in group 3, but results have been ham-
pered by conditions of the experiment and small sample size.
Conclusion: Stabilized water-in-oil doxorubicin/Lipiodol® formula-
tion allows better tumor targeting, higher embolic effect and com-
plete tumor necrosis.

3006.4
Does DEB-TACE enhance the local effect of IRE? Imaging and 
histopathological evaluation in a porcine model 

P. Isfort1, P. Rauen1, H.-S. Na1, N. Ito2, C. Wilkmann1, C.K. Kuhl1, P. Bruners1;
1Department of Diagnostic and Interventional Radiology, RWTH 
Aachen University Hospital, Aachen, Germany, 2Diagnostic 
Radiology, Keio University, School of Medicine, Tokyo, Japan

Purpose: Irreversible electroporation (IRE) is associated with a 
hypervascular penumbra of vital temporarily damaged tissue due to 
reversible electroporation. Transarterial treatment of this penumbra 

could increase local efficacy of IRE. We conducted an in-vivo trial on 
swine to compare the ablation volumes of an IRE/DEB-TACE combi-
nation vs. IRE-only.
Material and Methods: Nine swine underwent IRE in one liver lobe 
and DEB-TACE immediately followed by IRE in a different liver lobe. 
For DEB-TACE, 100-300 μm beads (DC-Beads®) were loaded with 
50-mg doxorubicin. For IRE, the NanoKnife® was used with two IRE 
electrodes according to the manufacturer’s recommended proto-
col. After one day (n=3), three days (n=3) and seven days (n=3), ani-
mals were sacrificed, and ablation volumes were evaluated histo-
pathologically. Imaging follow-up was performed using contrast-
enhanced CT and MRI. Lesion volumes were measured one day 
(n=9), three days (n=6) and seven days (n=3) after the procedure.
Results: Mean histopathological ablation volume of IRE/DEB-TACE 
combination lesions after one, three and seven days were 15.7 ± 11.1 
ml, 11.8 ± 9.3 ml and 4.2 ± 1.4 ml, respectively. Mean histopatholog-
ical ablation volumes of IRE-only lesions after one, three and seven 
days were 7.2 ± 4.5 ml, 4.0 ± 1.0 ml and 1.7 ± 1.5 ml, respectively. 
In intra-individual comparison the ablation volumes of the IRE/
DEB-TACE combination group were on average 199.6%, 163.4% and 
98.5% larger than IRE-only lesions after one, three and seven days, 
respectively.
Conclusion: Combination of IRE followed by DEB-TACE resulted 
in larger ablation volumes compared to IRE alone, suggesting that 
local efficacy of IRE can be enhanced by post-IRE DEB-TACE.

3006.5
Characterisation of a novel drug-eluting radiopaque bead embolic

K. Ashrafi, Y. Tang, P. Garcia, M.R. Dreher, O. Dommenge, D. Blino, 
D. Guegan, S.L. Willis, A.L. Lewis;
Innovation group, BTG International, Camberley, United Kingdom

Purpose: A novel drug-eluting radiopaque bead (ROB) based on 
the DC Bead® has been developed to be visible in vivo under clini-
cal X-ray imaging. ROB was developed to maintain equivalent per-
formance to DC Bead®, whilst providing clinicians with intra- and 
post-procedural visualisation for TACE procedures. This study pres-
ents the in vitro characterisation of ROB.
Material and Methods: ROB loaded with doxorubicin at equiva-
lent doses to those used clinically for DC Bead® was tested for size, 
usability and in-vitro performance. Commonly available micro-cath-
eters were selected to evaluate the deliverability, and a proprietary 
penetration model was used to characterise the particle depth of 
embolisation. Elution profiles for ROB were generated using a novel 
elution model. Elution data was evaluated against DC Bead® pre-
pared in accordance with clinical guidelines.
Results: The drug loading times were equivalent to DC Bead®, and 
no significant change in bead diameter was measured between pre-
loaded, loaded and eluted conditions. Good handling and deliv-
erability of ROB was achieved using standard materials and tech-
niques. Predictable depth of penetration was achieved in an in vitro 
model. Elution profiles for doxorubicin fall within a clinically estab-
lished elution window.
Conclusion: ROB has been successfully developed showing equiv-
alence to DC Bead®, whilst offering intra- and post- procedural visu-
alisation. This combination will enable physicians to accelerate the 
development of treatments to achieve improved and optimised clin-
ical outcomes.
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3006.6
Repeated transarterial chemoocclusion with degradable starch 
microspheres (DSMs-TACO) of unresectable hepatocellular 
carcinoma: a prospective pilot study

F. Chegai, A. Orlacchio, S. Merolla, M. Nezzo, G. Simonetti ;
Diagnostic and Molecular Imaging, Radiation Therapy and 
Interventional Radiology, University Hospital Policlinico Tor Vergata, 
Rome/Italy

Purpose: To evaluate the efficacy and safety of trans-arterialchemo-
occlusion (TACO) using degradable starch microspheres (DSMs) for 
unresectable hepatocellular carcinoma (HCC) treatment.
Material and Methods: We prospectively enrolled 24 HCC cirrhotic 
patients (21/3 M/F, mean age 66.3±10.5 years), to be treated with three 
repeated DSMs-TACO procedures (225 mg of DSMs, Embocept®S, 
PharmaCept and doxorubicin cloridrate, 50 mg/m2), performed at 
4-6 week intervals. Patients were clinically evaluated before and after 
each procedure and disease severity scored according to Child-Pugh 
and MELD scores. Treatment response was assessed by CT-scan 4 
weeks after each procedure, according to mRECIST criteria.
Results: Complete response (CR) was observed in 5 (20.8%), 9 (37.5%) 
and 14 (58.3%) patients after the first, second and third procedures, 
respectively. At the end of the treatment course, all patients experienced 
at least a partial response. Patients with monolobar disease (14/24: 
58.3%) showed higher CR rates after the first procedure compared to 
those with bilobar HCC (6 vs 0, p=0.017). No differences between mono- 
or bilobar disease were observed in CR (64.2% vs 50%; p=ns). Eight 
patients (33.3%) did not complete the planned repeated procedures. In 
most cases, treatment discontinuation was due to worsening liver func-
tion, mainly in patients with more advanced liver disease.
Conclusion: DSMs-TACO offers a valid therapeutic option in patients 
with unresecable HCC. A careful patient selection is required in 
order to avoid worsening liver function in patients with border-
line liver compensation. Further investigations to establish the best 
treatment schedule and to define the effect of DSMs-TACO on sur-
vival are required.

Free Paper Session
IVC filters

3007.1
Prevention of pulmonary embolism in patients with severe 
trauma: role of IVC filters

T.T. Tran1, B. Goss2, H. Bjarnason2, N.O. Skaga3, S. Roy4, J. Leonard5, 
D. Jenkins6, N.-E. Kløw7;
1Diagnostic Imaging and Intervention, Akershus University Hospital, 
Lørenskog, Norway, 2Radiology, Mayo Clinic, Rochester, MN, United 
States of America, 3Anesthesiology, Oslo University Hospital, 
Oslo, Norway, 4Diagnostics and Intervention, Akershus University 
Hospital, Oslo, Norway, 5Surgery / Trauma, Mayo Clinic, Rochester, 
MN, United States of America, 6Trauma, Critical Care and General 
Surgery, Mayo Clinic, Rochester, MN, United States of America, 
7Department of Imaging and Intervention, Oslo University Hospital, 
Oslo, Norway

Purpose: Traumatic injury is a significant risk factor for venous 
thromboembolism. IVC filters are widely used in the United States 
to prevent pulmonary embolism (PE). In Norway, low-molecular-
weight heparin forms the mainstay of prophylaxis. The goal of this 
study was to evaluate the effect on mortality, PE, and lower extrem-
ity deep vein thrombosis (LE-DVT).
Material and Methods: Trauma patients admitted to two large 
tertiary medical centers (Mayo Clinic, MN, US and Oslo University 
Hospital Ullevål, Norway) between 2008 and 2013 were considered 

for inclusion. The centers represented the two approaches to pre-
vent PE. US patients (n=305), who met the EAST criteria received IVC 
filters in addition to prophylactic anticoagulation, were matched to 
Norwegian patients (n=669), who received anticoagulation alone.
Results: In the US cohort, the mean age was 46.6 years, 67.2% men, 
and median ISS score 27. In the Norwegian cohort, the mean age was 
47.2 years, 72.8% men, and median ISS score 25. At Mayo, the inci-
dence of PE during hospital stay was 25 (8.2%), before IVC filter 16 
(5.2%), and after IVC filter 9 (3%). At Oslo, the incidence was 8 (1.2%). 
Mortality rate was 22 (7.2%) and 58 (8.7%), respectively. At Mayo, 
LE-DVT was 42 (13.8%) during hospital stay, 18 (5.9%) before IVC fil-
ter, and 24 (7.9%) after IVC filter. At Oslo, the incidence was 4 (0.6%).
Conclusion: Unadjusted data showed a trend towards higher inci-
dence of LE-DVT and PE in the US cohort. Further analyses are needed. 
The data forms a background for a matched prospective study.

3007.2
Are pre-operative retrievable inferior vena cava filters ever 
actually retrieved?

G.H. Tse1, T.J. Cleveland2, S.D. Goode2;
1Radiology, Sheffield Teaching Hospitals, Sheffield, United Kingdom, 
2Radiology, Sheffield Vascular Institute; Northern General Hospital, 
Sheffield, United Kingdom

Purpose: Pulmonary embolism following surgery is a major cause of 
morbidity and mortality. There has been an increasing trend in the 
use of retrievable IVC filters for patients unable to be coagulated. No 
timeframe has been defined for the time of removal. We reviewed 
our practice of retrievable IVC filter use as an adjunct to surgery.
Material and Methods: Data collection was performed for all 
retrievable filters implanted between November 2004 and October 
2014. Patients were identified from the hospital’s radiology informa-
tion system. Data is presented as mean±SEM (range).
Results: In total, 393 retrievable filters were inserted during the 
study period. The indication of pre-operative thromboembolic pro-
phylaxis was 64.6%; 4 patients underwent two filters. Age 58.7±16.0 
years (18.9-86.8), 55% female. The specialties requested include 
orthopaedics 20.5%, pulmonary endarterectomy 15.4%, gynaecol-
ogy 13.8%, upper GI 13.8%, colorectal 13%, urology 6.7%, hepatobi-
liary 6.3% and others 10.6%. Of the 254 filters inserted, attempted 
retrieval was made in 65.7%; time to attempt was 78.8±77.5 days 
(3-537) with no difference for those that failed retrieval (t-test). In 
total, 59% filters were retrieved. Reasons for failure included throm-
bus (n=13), angled (n=7), legs outside wall (n=2) and inability to snare 
(n=2). Where no attempt at retrieval was made, cover for cancer sur-
gery was associated with increased mortality (log-rank p<0.0001).
Conclusion: Time was not a factor in failure to retrieve. The major-
ity of filters were retrieved within 3 months. Strikingly, only 59% of 
those filters placed temporarily were ever retrieved. We now utilise 
a departmental registry to ensure patients are not lost to follow-up 
without attempted filter removal.

3007.3
The impact of a prospectively maintained IR database on IVC 
filter retrieval rates

J.G. McGarry1, K.A. Pennycooke1, E. Ryan1, P. Tharanatnam1, S. Awaiyhan2, 
M.F. Given1, F. McGrath1, A. Keeling1, M.J. Lee1;
1Department of Academic Radiology, Beaumont Hospital Dublin, 
Dublin, Ireland, 2School of Medicine, RCSI, Dublin, Ireland

Purpose: Retrievable IVC filters are intended to avoid long-term com-
plications of permanent filters, such as IVC occlusion/penetration, fil-
ter/strut migration, and recurrent venous thromboembolism (VTE).
SIR guidelines advise “100% of patients should have attempted retrieval, 
unless a change in clinical circumstances contraindicates removal.”
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We aimed to determine the impact of a prospectively maintained data-
base on retrieval rates of IVC filters at our institution over a 3-year period.
Material and Methods: All patients undergoing retrievable IVC fil-
ter insertions from 1st May 2011 to 31st April 2014 were identified. 
Each patient had been allocated a routine retrieval appointment at 
time of insertion. Non-retrieval prompted discussion with the refer-
ring clinician regarding permanency.
Results: In all, 111 patients had retrievable IVC filters: 73 CelectTM 
and 38 Gunther TulipR (Cook Medical). The most common indica-
tions were VTE despite or with contraindication to anticoagula-
tion (43.2%), perioperative prophylaxis (37.8%), pre-thrombolysis of 
extensive VTE (6.3%), VTE with poor cardiopulmonary reserve (5.4%), 
and massive pulmonary embolism (4.5%).
The filter was deemed permanent in 36 patients (32.4%) due to 
either change in clinical status or ongoing unsuitability for antico-
agulation. Nine patients (8%) were deceased. Of the remaining 66 
patients, 61 underwent attempted retrieval (92.4%), successfully in 
58 (95%). Five of the 66 patients (10.3%) did not undergo retrieval, all 
due to inadequate follow-up. Patients with perioperative indications 
were most likely to have retrieval.
Conclusion: Our 92.4% attempted retrieval rate and 95% success 
rate at retrieval are among the highest published to date. A prospec-
tive database and routine retrieval appointments to prompt discus-
sion with referring clinicians can significantly improve retrieval rates.

3007.4
Two-year results of the prospective, multicenter Denali 
retrievable IVC filter trial

S.W. Stavropoulos
Radiology, University of Pennsylvania, Philadelphia, PA, United 
States of America

Purpose: To assess the safety and effectiveness of an optional infe-
rior vena cava (IVC) filter in patients requiring caval filtration to pro-
tect against pulmonary embolism (PE).
Material and Methods: A prospective multicenter trial was per-
formed on 200 patients with temporary indications for an IVC fil-
ter. Patients were followed up for 2 years or for 30 days after fil-
ter retrieval. Technical and clinical success of filter placement and 
retrieval were the primary endpoints. Evaluation for recurrent PE, 
new or worsening deep vein thrombosis, and filter migration, frac-
ture, penetration, and tilt was also performed.
Results: Final results of this clinical trial with the 2-year follow-up will 
be available by the time of CIRSE meeting, and, if accepted, will be pre-
sented at CIRSE. An interim analysis of the study results has shown a 
technical success of filter placement of 99.5%, with a clinical success of 
placement achieved in 94.5% of patients. There was a technical success 
rate of retrieval of 97.3% (108 of 111). Mean dwell time for filter retrievals 
was 165 days (range, 5–632 days). There were no instances of filter frac-
ture, migration, or tilt greater than 15° at the time of retrieval or 6-month 
follow-up. Final data will be available for presentation at CIRSE 2015.

3007.5
Safety and efficacy of the Celect versus Denali retrievable IVC 
filter

T.G. Van Ha, D. Martinez, L. Kang, B.S. Funaki;
Radiology, University of Chicago, Chicago, IL, United States of America

Purpose: To compare the safety and efficacy of the Celect (Cook, 
Bloomington, IN) to those of the Denali (Bard, Tempe, AZ) retriev-
able IVC filters.
Material and Methods: A retrospective review was performed of 
Denali and Celect filter placements. Data related to filter placement 
and retrieval were reviewed. Outcomes including complications and 
breakthrough PE were evaluated.

Results: Two hundred consecutive Celect filter and 100 consecutive 
Denali filter placements were enrolled into the study. Overall, pri-
mary indications were DVT or PE disease (89%) or prophylaxis (11%). 
Technical success rate for placement was 100% for both cohorts. 
The mean follow-up was 197 days. There were 3 breakthrough pul-
monary emboli (1%) over the study period, with 2 occurring in the 
Celect group and 1 in the Denali group. In all, 146 patients had imag-
ing follow-up by either CT or fluoroscopy. For this group, complica-
tions from indwelling filters included IVC strut penetration (12% in 
the Celect group, 8% in the Denali group), filter tilt (3% in the Celect 
group, 2% in the Denali group), and filter thrombus (0.5% in the 
Celect group, 0% in the Denali group).
There were a total of 100 patients who returned for retrieval (30%) 
with mean indwelling time of 127 days. The technical success rate 
was 99.5% for the Celect group and 100% for the Denali group.
Conclusion: Both filters were efficacious in preventing PE. There was 
a trend toward more strut penetration in the Celect group, though 
this did not result in an increase in clinical symptoms. Safe retrieval 
was performed in both cohorts.

3007.6
Multicenter trial of the VenaTech Convertible Filter: a novel 
approach to IVC filtration

E.J. Hohenwalter1, J. Stone2, P. O’Moore3, S. Smith4, J.B. Selby Jr.5, 
R.J. Lewandowski6, S.L. Samuels7, P. Kiproff8, D.W. Trost9, J. Handel10, 
E.J. Gandras11, D.C. Madoff12, A. Vlahos4, W.S. Rilling1;
1Vascular and Interventional Radiology, Medical College of Wisconsin, 
Milwaukee, WI, United States of America, 2Radiology, U of VA Health 
Systems, Charlottesville, VA, United States of America, 3Radiology, 
Abington Memorial Hospital, Abington, PA, United States of America, 
4Radiology, Adventist Health System, Hinsdale, IL, United States of 
America, 5Interventional Radiology, Medical University of South 
Carolina, Charleston, SC, United States of America, 6Interventional 
Radiology, Northwestern University, Chicago, IL, United States of 
America, 7Diagnostic Radiology, Vascular & Interventional Radiology, 
Baptist Cardiac & Vascular Institute, Miami, FL, United States of 
America, 8Radiology, West Penn Allegheny General Hospital, 
Pittsburgh, PA, United States of America, 9Radiology, New York 
Presbyterian Hospital, New York, NY, United States of America, 
10Radiology, William Beaumont Health Systems, Royal Oak, MI, 
United States of America, 11Division of Interventional Radiology, 
North Shore University Hospital-Manhasset, Manhasset, NY, United 
States of America, 12Interventional Radiology, New York Presbyterian/ 
Weill Cornell Medical Center, New York, NY, United States of America

Purpose: Existing retrievable filter platforms have limited points of 
contact with the dynamic IVC wall which can potentially lead to compli- 
cations. The convertible filter is a new concept based on a durable 
permanent IVC filter design in which the filter is not retrieved but 
converted into a stent configuration. The primary objective is to 
demonstrate that the successful filter conversion rate is no lower 
than the reported IVC filter retrieval success. The secondary objec-
tive is the 6-month major device-related adverse event rate with a 
converted filter.
Material and Methods: This is an IDE multicenter, prospective, sin-
gle-arm, historically controlled study with a total of 148 patients. 
Patients were enrolled for standard indications for retrievable filter 
placement. Evaluation of safety and performance in 61 subjects in 
whom the filter has been implanted, converted, and followed up for 
6 months has been completed to date.
Results: All filter implants were successful. The technical success 
rate for filter conversion to date is 93% (77/83). No serious conver-
sion-related events have been reported. To date, 61 patients whose 
filter was converted have completed at least 6 months of follow-up 
with no delayed complications such as migration or penetration of 
the legs through the wall of the vena cava.
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Conclusion: Preliminary data suggests the VenaTech Convertible 
Filter is a safe and effective temporary filter with favorable conver-
sion rates compared to reported IVC filter retrieval rates. Early results 
show decreased incidence of IVC wall perforation vs current retriev-
able filter designs and no serious adverse events at 6 months related 
to filter conversion.

Free Paper Session
Lung ablation

3008.1
Percutaneous thermal ablation of colorectal cancer lung 
metastases in nonsurgical patients: our experience

C. Raspanti1, G. Gabbani1, M. Citone2, F. Mondaini1, E. Mazza3;
1Extravascular Interventional Radiology Unit, AOUC Careggi, 
University Hospital, Florence, Italy, 2Radiology, San Giovanni di Dio 
Hospital, Florence, Italy, 3Extravascular Interventional Radiology Unit, 
AOUC Careggi, University Hospital, Florence, Italy

Purpose: The purpose of our work is to compare the effectiveness 
of percutaneous radiofrequency ablation (RFA) and microwave abla-
tion (MWA) procedures to treat nonsurgical patients with colorectal 
cancer lung metastases that are smaller than 3 cm in the absence of 
extrapulmonary disease at ablation time.
Material and Methods: At our center, between January 2009 and Fe- 
bruary 2015, 21 patients underwent percutaneous RFA of colorectal 
cancer lung metastases (37 nodules treated), while 23 patients under-
went percutaneous MWA of colorectal cancer lung metastases (39 nod-
ules treated). Follow-up computed tomography (CT) scans were per-
formed 1, 3, and 6 months after treatment and then at every 6 months.
Results: In the MWA group, residual disease was observed 1 month 
after treatment in 1 nodule (2.7%); no residual disease was observed 
in the RFA group. We evaluated disease-free survival rates (DFS) and 
overall survival rates (OS), respectively, at 12, 24, and 36 months in 
both RFA (DFS, 83.2%, 61.7%, and 45.7%; OS, 96.7%, 74.3%, and 67.1%) 
and MWA (DFS, 85.7%, 57.9%, and 44.5%; OS, 100%, 78.6%, and 66.7%) 
groups. No major complications were seen in both groups. The only 
complication observed was pneumothorax, with an incidence rate 
of about 10% in both groups.
Conclusion: We can assess that the RFA and MWA are good alterna-
tives to surgery for nonsurgical patients with colorectal cancer lung 
metastases, with comparable results in terms of DFS and OS and low 
incidence of complications.

3008.2
Radiofrequency ablation (RFA) of advanced lung tumors: 
imaging features, local control, and survival analysis

Y. Wang, T.W. Li, D.G. Li;
Department of Interventional Radiology, Fudan University Shanghai 
Cancer Center, Shanghai, China

Purpose: To prospectively observe the imaging features and local 
control of the advanced lung tumors after RFA and to analyze PFS 
and OS of the patients.
Material and Methods: Between February 2012 and December 
2013, 58 advanced-stage patients (100 lung lesions) were enrolled in 
our study. In each lesion, ablation was performed once, then a 12-33-
month follow-up was given. The contrast-enhanced CT images at 
preablation and 1 and 3 months post-ablation and every 3 months 
thereafter were obtained. PET was performed preablation, 3 months 
after ablation, and every 6 months thereafter. The CT appearance, 
size, enhancement, and PET metabolic activity of the ablation zone 
were recorded to describe the imaging evolution and to assess the 
local control of the lesion.

Results: There were significant differences in lesion size between pre- 
ablation and 1-month post-ablation (P=0.000), 1- and 3-month post-
ablation (P=0.000), and 3- and 6-month post-ablation (P=0.006); 
while no significant difference was found between 6- and 12-month 
post-ablation (P=0.300). The local control rate was 52%. In defi-
nite recurrent or residual lesions, 63% showed increase more than 
20% compared with minimum size, 27% showed nodular enhance-
ment measuring more than 10 mm, 10% showed central enhance-
ment greater than 15HU. The time to local control, PFS, and OS 
was 15.4±7.5, 9.6±5.8, and 18.0±7.0 months, respectively. No death 
related to the operation occurred.
Conclusion: It was more suitable to take lesion size at 1-month post-
ablation as the baseline and assess efficacy at or after 6-month post-
ablation. RFA was a safe and effective approach for local control of lung 
tumors of advanced stage patients, and indicated an improved OS.

3008.3
Radiofrequency ablation versus surgery for the treatment of 
lung metastases: a comparative study

L. Tselikas1, S. Yevich1, T. de Baère1, A. Auperin2, O. Mercier3, A. Hakimé1, 
C. Teriitehau1, E. Fadel3, F. Deschamps1;
1Interventional Radiology, Institut Gustave Roussy, Villejuif, France, 
2Statistics, Institut Gustave Roussy, Villejuif, France, 3Thoracic Surgery, 
Centre Chirurgical Marie Lannelongue, Plessis Robinson, France

Purpose: To compare efficacy and tolerance of radiofrequency abla-
tion (RFA) and surgery for the treatment of lung metastases
Material and Methods: This IRB approved study, included patients 
treated for lung metastases from extra-pulmonary cancer: up to 5 
tumors, with à maximal diameter of 4cm, without pleural or lymph 
node involvement on preoperative CT-scan.
Seventy-eight patients (130 metastases) were enrolled in the surgery 
group and 126 (223 metastases) in the RFA group.
Patient and treatment characteristics were reported and compared. 
Efficacy was assessed using overall survival, progression free sur-
vival, pulmonary progression and local recurrence rates.
Results: Patients were significantly older in the RFA group (p<0.0001), 
with more extra-thoracic locations requiring additional treatments 
(p=0.015). Metastases were larger in the surgery group (mean size: 
17.4 vs. 15.4 mm, p=0.05) but more frequently unilateral (94% vs. 
76%, p=0.0014).
Overall survival at 1 and 3 years was 94.8 and 67.2% for the surgery 
group versus 94 and 72.1% for the RFA group, p=0.46. There was 
no statistically significant difference in terms of PFS (49.4 and 26.2 
vs. 38.9 and 14.8, p=0.18), pulmonary progression (39.1 and 56% vs. 
41.2 and 65.3%, p=0.99), or local recurrence (5.4 and 10.6 vs. 14.8 and 
18.6, p=0.07), rates when comparing surgery and RFA, respectively.
Complication rate was 29% for surgery and 32% for RFA (p=0.8), with 
a significantly lower hospital stay for RFA patients (p<0.0001).
Conclusion: RFA seems efficient and safe and has to be considered 
as an alternative to surgery for the treatment of lung metastases.

3008.4
Robot-assisted navigation system for CT-guided percutaneous 
lung tumor procedures: our experience in Hong Kong

C.M. Chu1, J.W.-L. Yu1, S.C.-H. Yu2;
1Department of Imaging and Interventional Radiology, Prince of 
Wales Hospital, Hong Kong, Hong Kong, 2Department of Imaging 
and Interventional Radiology, The Chinese University of Hong Kong, 
Hong Kong, Hong Kong

Purpose: To evaluate the new robot-assisted navigation system for 
CT-guided percutaneous lung lesions procedures
Material and Methods: Imaging-guided lung procedures are usu-
ally challenging due to patient breathing, especially during local 
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anaesthesia procedures. This was prospective study in a university- 
based hospital. This was assessment of efficacy involving total 89 
patients with lung lesions underwent CT-guided percutaneous lung 
interventions utilizing robot-assisted navigation system (Maxio, 
Perfint Healthcare, USA). Targeted needle pathway was planned on 
Maxio Robotic system based on pre-procedural CT-scans. Primary 
endpoint was satisfactory instrument position for intended inter-
vention. Lesion size and depth from skin were noted. Performance 
level was documented on five-point scale (5-1: excellent-poor). Total 
radiation doses were recorded and compared against 20 patients 
with conventional CT guidance and CT-fluoroscopy lung procedures 
(ratio 1:1).
Results: There were 59 males and 30 females patients in the robotic 
group. Average age was 66.7 years (range 38-85). 84 patients under-
went lung biopsy while rest had thermal ablation, fiducial marker 
insertion or lung abscess drainage. Average lesion size was 3.1cm 
(range 0.8-7.8cm). Average lesion depth was 5.6cm (range 2.8-9.5cm). 
All interventions met primary endpoint of satisfactory instrument 
positioning. Average performance levels were 4.71. Average radia-
tion dose (dose linear product) was 440.1mGycm (range 83.7-2012.7), 
whereas conventional CT guidance was 645.4mGycm (range 285.1-
1043.5) and CT-fluoroscopy was 460.1mGycm (range 214.2-1157.0).
Conclusion: Our experience demonstrated effectiveness of robot-
assisted navigation system for CT-guided lung tumor interventions 
with lower radiation dose compared with conventional CT-guided 
procedures. Radiation doses were similar to CT-fluoroscopy without 
radiation exposure to interventional radiologists. Targeting success 
rate for satisfactory intervention was 100%.

3008.5
Diffusion-weighted imaging guidance to CT-guided 
transthoracic biopsy

A. Canan1, K. Gurel1, M. Astarcı2, O. Kar Kurt3, S. Gürel1, F. Talay3;
1Radiology, AIBU School of Medicine, Bolu, Turkey, 2Pathology, AIBU 
School of Medicine, Bolu, Turkey, 3Chest Diseases, AIBU School of 
Medicine, Bolu, Turkey

Purpose: To establish the feasibility of performing CT-guided trans-
thoracic biopsy by using previously acquired diffusion-weighted 
imaging (DWI).The purpose of this study is to establish the feasibility 
of performing CT-guided transthoracic biopsy by using previously 
acquired DWI.
Material and Methods: CT-guided transthoracic biopsy decision 
was made according to patients’ previously acquired CT or PET-CT 
scans. Magnetic resonance imaging (MRI) (including T1, T2, and STIR 
images) and DWI with ADC map were acquired. The matching of the 
most hypointense area of the lesion on the ADC map with CT images 
was checked. If there was no match, then biopsy site was replanned 
according to the most hypointense area on the ADC map.
Results: From March 2013 to October 2014, 83 of 116 patients were 
eligible for inclusion. Out of 83, 11 patients were excluded because 
of deformation of DWI images due to severe artifacts. Seventy-two 
patients (16 females, 56 males) had 74 lesions, all of which were diag-
nosed histopathologically. Sixty-three lesions were malignant and 
11 were benign. Malignant lesions were more hypointense (p=0.001) 
and showed more diffusion restriction (p=0.002) on the ADC map 
compared with the benign ones. However, there was no statistically 
significant difference between malignant and benign groups with 
respect to ADC values (p=0.147).
Conclusion: To our knowledge, this is the first study using ADC 
maps as a guidance to CT-guided transthoracic biopsy in the English 
language literature. Determining the most hypointense areas in ADC 
maps qualitatively, as biopsy targets, is a simple and less time-con-
suming method than ADC value measurement, which is sometimes 
even conflicting.

3008.6
Utility of C-arm cone beam computed tomography and 
ablation software for planning and predicting thermal 
ablation of lung malignancies

E. Macchi, C. Floridi, A.M. Ierardi, G. Xhepa, F. Giorlando, F. Fontana, 
C. Fugazzola, G. Carrafiello;
Radiologia, Ospedale di Circolo e Fondazione Macchi, Varese, Italy

Purpose: To evaluate the utility of C-arm cone beam computed tomo- 
graphy (CBCT) and ablation software for planning thermal ablation 
of lung malignancies with an adequate safety margin.
Material and Methods: Between January 2012 and January 2015, 
35 patients (19 men, 16 women; mean age 73.5 years) underwent 
thermal ablations of lung malignancies (22 non-small cell lung can-
cers; 13 metastasis) under CBCT guidance. Pre-procedural CBCT 
was performed, and the ablation was planned determining optimal 
approach to the lesion, using a dedicated software. Under fluoros-
copy, with navigation system, ablation devices were positioned into 
the lung lesion and intra-procedural CBCT was performed to check 
device position within the lesion. CBCT lesion detection accuracy 
and ablation device positioning accuracy on the basis of CBCT and 
software information were recorded. Moreover, 1-month follow-up 
CT and intra-procedural CBCT were retrospectively registered to 
evaluate the accuracy of CBCT ablation software to predict the safe 
margins of ablation area.
Results: All procedures were completed without major complica-
tions. C-arm CBCT detected all lesions (100%). In 14 cases (41.6%), 
the ablation devices were repositioned on the basis of CBCT. At 
the 1-month follow-up CECT, we obtained complete ablation in 
23 cases. In the other cases, the residual disease was seen at lesion 
periphery, where the CBCT software showed lack of safe margins of 
planned ablation area.
Conclusion: Planning and monitoring of percutaneous lung malig-
nancies thermal ablation using CBCT and ablation software is feasi-
ble and can be used for safe needle positioning within target lesion.

Free Paper Session
Venous intervention

3104.1
Impact of endovascular treatment for extensive veno-occlusive 
deep vein thrombosis in the pediatric population

G.K. Chiramel1, J.G. Amaral2, M. Rizzi3, M. Temple2, L. Brandao3;
1Radiology, Christian Medical College Vellore, Vellore, India, 
2Diagnostic Imaging - Image guided therapy, Hospital for Sick 
Children, Toronto, ON, Canada, 3Hematology-Thrombosis, Hospital 
for Sick Children, Toronto, ON, Canada

Purpose: To evaluate our experience and impact of using endovas- 
cular treatment (ET) strategies in a cohort of children with acute deep 
vein thrombosis (DVT) of a limb.
Material and Methods: This was a retrospective study of 29 patients 
referred for ET using pharmacomechanical strategies (thrombolysis, 
thrombectomy or a combination) for management of acute DVT in 
a pediatric hospital. Data included the clinical presentation, medical 
treatment, endovascular procedure, postprocedural course and long 
term follow up including clinical evaluation and imaging.
Results: There were 29 patients (16 girls and 13 boys) with a median 
age of 16 years (range 12 -17). Each patient had only one limb in-
volved. Of the 17 patients with lower limb involvement, 7 (41%) under- 
went angioplasty of which 2 required stenting. Of the 12 patients 
with upper limb involvement, 7 (58.3%) underwent angioplasty and 
none underwent stenting. Two patients developed transient bra-
dycardia and hypertension during thrombectomy, which resolved 
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spontaneously. These patients also developed hematuria which 
cleared after a day. Extravasation was seen in one patient while tra-
versing an occlusion. No patient had severe bleeding during the 
treatment period. The extent of recanalisation ranged from 60 to 
96%. When seen on follow-up visits, 18 patients (62%) had complete 
resolution of deep venous thrombosis, 6 patients (20%) had residual 
thrombosis, and 5 patients (17.2%) had re-occluded veins.
Conclusion: Endovascular treatment is beneficial in children with 
acute deep vein thrombosis of a limb. Over the long term, major-
ity of the patients have relief of symptoms and a lower incidence of 
post thrombotic syndrome.

3104.2
Predicting re-thrombosis and clinical failure in the 
endovascular management of May-Thurner syndrome

O. Ahmed1, D. Jilani2, M. Patel2, T. Ward1, D. Hovsepian1, W.T. Kuo1, 
L. Hofmann1;
1Interventional Radiology, Stanford University, Stanford, CA, United 
States of America, 2Radiology, University of Chicago, Chicago, IL, 
United States of America

Purpose: To identify features predictive of re-thrombosis or clinical 
failure in patients undergoing treatment for May-Thurner syndrome 
(MTS).
Material and Methods: All patients (n=123) undergoing initial iliac 
vein stenting for suspected MTS conducted between 1996 and 2014 
were reviewed. Sixty-four patients were excluded for poor (<30 day) 
follow-up, malignant obstruction, or prior stenting. Re-thrombosis 
was defined as in-stent thrombosis that necessitated repeat interven-
tion. Clinical failure was recorded as subjective worsening or no inter-
val change in the presenting symptoms. Baseline, procedural, and out-
come parameters in addition to complications were recorded as per 
CIRSE standards of practice guidelines on iliocaval stenting. The aver-
age time to follow-up was 1061 days (median, 228; range, 30–6050).
Results: During follow-up of 59 patients with treated MTS, 14 (24%) 
experienced thrombotic complications and 10 (17%) reported no 
clinical improvement. Analysis of the data found that patients who 
had thrombotic complications had more stents placed, on average, 
for treating MTS than those who did not have thrombotic complica-
tions (2.6 vs. 1.8, p=0.042). Additionally, patients with chronic DVTs 
were less likely to report clinical improvement (p=0.037). These rela-
tionships held true when controlling patient demographics, clinical 
presentation, venous access point, stent diameter, stent composi-
tion, and pre-procedural anticoagulation use.
Conclusion: Endovascular stenting for MTS is an effective treat-
ment with a high rate of clinical improvement and low incidence of 
re-thrombosis. Our experience suggests that patients treated with 
more stents or evidence of chronic DVT appear to be at a higher risk 
of thrombotic complication and clinical failure, respectively.

3104.3
Five-year outcome after catheter-directed thrombolysis for 
upper femoral and/or iliac vein thrombosis: results of a 
randomized controlled trial (the CaVenT study)

Y. Haig1, T.R. Enden1, O. Grøtta1, P.M. Sandset2, C.-E. Slagsvold3, 
G. Sandbæk1, G. Hafsahl4, L.O. Holmen5, N.-E. Kløw1;
1Radiology, Ullevål and Aker, Oslo University Hospital, Oslo, Norway, 
2Haematology, Rikshospitalet, Oslo University Hospital, Oslo, 
Norway, 3Vascular Surgery, Aker, Oslo University Hospital, Oslo, 
Norway,4Radiology, Rikshospitalet, Oslo University Hospital, Oslo, 
Norway, 5Radiology, Østfold Hospital Trust, Fredrikstad, Norway

Purpose: To examine whether an additional catheter-directed 
thrombolysis (CDT) reduces the frequency of post-thrombotic syn-
drome (PTS) after high-proximal deep vein thrombosis (DVT).

Material and Methods: Patients with a first-time objectively veri-
fied DVT affecting the upper half of the femoral vein and/or the iliac 
vein and with symptoms up to 21 days were randomized to the con-
ventional therapy, with anticoagulation and compression stockings 
alone or to an additional CDT. PTS at a 5-year follow-up period was 
assessed using the Villalta scale.
Results: A total of 209 patients were randomized during 2006–2009. 
Mean age was 51.6 years (SD, 16.8 years), and 66 patients (38%) were 
females; the mean duration of symptoms was 6.5 days (SD, 16.8 
days). Eighty-seven patients (49.4%) had an involvement of the pel-
vic veins. After a 60-month follow-up, data on clinical status were 
available for 176 patients (89 controls, 87 CDT). Thirty-seven patients 
(43%; 95% CI, 33–53%) recruited for additional CDT developed PTS 
as compared with 63 (71%; 95% CI, 61–79%) in the control group 
(p<0.001), including 4 in the CDT and 1 in the control group with 
severe PTS. This corresponded to an absolute risk reduction of 28% 
(95% CI, 14–42%) and a number needed to treat of 4 (95% CI, 2–7).
Conclusion: Follow-up after 60 months showed a continued and 
increased benefit of CDT from 2- to 5-year follow-up, which under-
pins the importance of recanalization of occluded veins. Two addi-
tional ongoing studies may provide final evidence for the utility of 
CDT in the treatment of severe proximal DVT.

3104.4
Venous chimney graft technique in the endovascular 
treatment of central vein stenosis in hemodialysis patients

R. Corti1, P. Quaretti1, L.P. Moramarco1, G. Leati1, I. Fiorina1, F. Galli2;
1Interventional Radiology, Fondazione Policlinico S.Matteo, Pavia, 
Italy, 2Nephrology, IRCCS Fondazione Maugeri, Pavia, Italy

Purpose: One major concern in the deployment of stent-grafts for 
central vein stenosis is the need to avoid bridging of the internal jug-
ular or brachiocephalic vein confluence. We report the feasibility 
and safety of the chimney graft technique in the endovascular treat-
ment of central vein stenosis in hemodialysis patients.
Material and Methods: Six patients (mean age, 67 years; 4 males; 
mean dialytic age, 13 years) presented indications for the stent-
grafting of symptomatic central vein stenosis after multiple con-
ventional treatment failures. All were carriers of ipsilateral AVF with 
arm edema and had malfunctioning vascular access. Double access 
was engaged from arm and femoral approaches. After unsuccess-
ful PTA of lesions, a self-expandable PTFE stent-graft was transfem-
orally released with a safety wire in the jugular or brachiocephalic 
vein. A similar stent-graft was then released in the distal jugular or in 
the contralateral brachiocephalic vein with distal ends parallel to the 
other stent-graft (double barrel chimney graft). The procedure was 
completed with an intrastent low-pressure kissing ballooning.
Results: All procedures were successful. Symptoms cleared in all 
patients (mean follow-up, 12 months). Ten Viabahns (5–10 cm long) 
were released. A staged procedure was accomplished in two cases. 
In four patients, stent-grafts remained patent to the end of follow-up 
and until death in two patients at 8 and 18 months. Reintervention 
was required in one patient at 6-month follow-up (primary patency 
of 80% and 75% at 6 and 12 months, respectively).
Conclusion: The venous chimney graft technique may extend the 
limits of central vein stent-grafting by preserving the patency of 
residual veins.
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3104.5
An endovascular approach to the entrapped central venous 
catheter after cardiac surgery

S. Desai1, S. Resnick2, G. Foltz3;
1Radiology, Northwestern Memorial Hospital, Chicago, IL, United 
States of America, 2Interventional Radiology, Northwestern 
University Hospital, Chicago, IL, United States of America, 
3Interventional Radiology, Mallinckrodt Institute of Radiology at 
Washington University, St. Louis, MO, United States of America

Purpose: Entrapment of central venous catheters (CVC) at the supe-
rior vena cava (SVC) cardiopulmonary bypass cannulation site by 
closing purse-string sutures is a rare complication of cardiac surgery. 
Historically, resternotomy has been required for suture release. An 
endovascular catheter release approach was developed.
Material and Methods: Four cases of characteristic CVC angula-
tion against the SVC wall and associated resistance to removal, sug-
gestive of catheter entrapment were encountered. In each case, cath-
eter removal was achieved using a reverse catheter fluoroscopically 
guided over the suture fixation point between CVC and SVC wall, fol-
lowed by the placement of a 0.35-inch guidewire through the catheter. 
The guidewire was snared and externalized to create a through-and-
through access with the apex of the loop around the suture. A snare 
placed from the femoral venous access provided concurrent down-
ward traction on the distal CVC during suture release maneuvers.
Results: In the initial attempt, gentle traction freed the CVC, which 
fractured and was removed in two sections. In the subsequent three 
cases, traction alone did not release the CVC. Therefore, a cutting 
balloon was introduced and inflated. Gentle back-and-forth motion 
of the cutting balloon atherotomes successfully incised the suture 
in all three attempts. An asymptomatic self-limited arrhythmia was 
observed immediately after suture release in one patient. No other 
complications were encountered. During all cases, a cardiovascu-
lar surgeon was present in the interventional suite and prepared for 
emergent resternotomy, if necessary.
Conclusion: An endovascular approach to the “entrapped CVC” is 
proposed, which may reduce risks posed by resternotomy to cardiac 
surgery patients in the postoperative period.

3104.6
Translumbar tunneled inferior vena cava catheter placement: 
single-centre 6-year experience

A. Romero, D. Ortega, J.R. Uribe, L.F. Uriza;
Vascular and Interventional Radiology, Hospital Universitario San 
Ignacio-Pontificia Universidad Javeriana, Bogotá, Colombia

Purpose: To describe the technique, review the literature and com-
municate our single-centre 6-year experience in performing this 
procedure.
Material and Methods: From September 2008 until December 
2014, 105 translumbar haemodialysis catheters were placed in 92 
patients, 51 men and 41 women. All procedures were performed in 
an angio-suite with sterile surgical technique under both general 
plus local anesthesia. Ultrasound and angiography imaging guid-
ance were available at all times. Informed consent for anesthesia 
and the procedure were previously signed. After the procedure, all 
patients were observed at our recovery section before returning to 
the ward or home or going to the haemodialysis unit or discharged 
to the referring centre.
Search of the available literature about translumbar catheter place-
ment was performed in MEDLINE, OVID and LILIACS. A database for 
the translumbar catheter placement at our institution during the 
2008–2014 period was developed on the basis of the electronic clin-
ical history records. Peri-procedural results and procedure-related 
complications were studied and compared with those published.

Results: Technical success was achieved in all procedures. All cath-
eters could be placed appropriately and used in a satisfactory way 
after placement.
The incidence of complications up to 72 hours post-procedure was 
observed, identifying 4 complications (3.8%; 1 haematoma, 1 bac-
teraemia, 1 catheter migration and 1 tunnel bleeding), all of them 
were minor complications.
Conclusion: Translumbar catheter placement is a feasible, safe 
and effective alternative for central venous access in haemodialysis 
patients who have exhausted other conventional access ways. This 
technique can be performed on an outpatient basis. Our results are 
according to the available literature.

3104.7
An update on VIVO-EU, a prospective study of the Zilver vena 
venous stent in the treatment of symptomatic iliofemoral 
venous outflow obstruction
G.J. O'Sullivan1, J.A. McCann-Brown2, for the VIVO-EU Investigators
1Interventional Radiology, U.C.H. Galway, Galway, Ireland, 2MED 
Institute, West Lafayette, IN, United States of America

Purpose: To evaluate the performance of the Zilver vena venous stent 
in the treatment of symptomatic iliofemoral venous outflow obstruc- 
tion.
Material and Methods: This prospective, multicenter study is en-
rolling patients with symptomatic iliofemoral obstruction in up to 
two limbs. Patients may undergo thrombolysis, thrombectomy, and/
or IVC filter placement prior to stent placement, depending on their 
underlying medical conditions. Patients undergo follow-up at 1, 6, 
and 12 months, including ultrasound examination. Assessments 
include procedure success measures, adverse events, clinical symp-
toms of venous insufficiency, and reinterventions. As of April 2015, 27 
patients (77.8% female; mean age of 45±17 years) have been enrolled. 
Results: A mean of 1.3 stents were placed per patient. Lesions were 
on the left side in 26 patients (96.3%), and the common iliac vein 
was most frequently stented (n=26; 96.3%), though the external iliac 
and/or common femoral vein was also involved in some patients. 
One major adverse event has occurred, a symptomatic pulmonary 
embolism one day post-procedure, and one patient has undergone 
a reintervention for a symptomatic occlusion of the study lesion. 
Clinical symptoms improved after stent placement, as measured by 
VDS, CIVIQ, and VCSS. 
Conclusion: The VIVO-EU study is evaluating the Zilver vena venous 
stent in patients with symptomatic iliofemoral obstruction, and 
to date has demonstrated a low complication rate and favorable 
performance.

Free Paper Session
IR in liver transplant

3105.1
Locoregional therapies in hepatocellular carcinoma before 
liver transplant: a retrospective study

M. Correia, F. Veloso Gomes, T. Bilhim, É. Coimbra;
Radiology, Hospital Curry Cabral, Lisbon, Portugal

Purpose: Liver transplant (LT) is the best treatment for cirrhosis and 
hepatocellular carcinoma (HCC). Locoregional therapies are used to 
bridge or downstage LT candidates to within LT criteria. Tumor necrosis 
(TN) on the explant has been shown to improve outcomes. Currently, 
TACE or percutaneous ablation (PA), alone or in combination, is the 
most widely used. The purpose of this study is to review the results of 
locoregional therapies in LT patients with cirrhosis and HCC.
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Material and Methods: A retrospective study of all patients who 
underwent LT at our institution in 2013-2014 due to cirrhosis and HCC 
was undertaken to compare the %TN in those treated with single vs 
combined locoregional treatments and in those who underwent bridg-
ing vs downstaging. The Milan criteria were considered in this study.
Results: During 2013 and 2014, 206 patients underwent LT at our 
institution, 58 of those due to cirrhosis with HCC (28%). Fifty-three 
patients (26%), with a mean age of 58±6.4 years, 48 males and 5 
females, had been previously submitted to TACE (n=37), PA (n=4), or 
to combined treatments (n=12). These patients waited 274 days on 
the LT list, on average. Combined locoregional therapies achieved 
a significantly higher average %TN than did single treatments, with 
88% and 67%, respectively (p=0.0258). Patients being downstaged 
had a trend towards a lower %TN than those being bridged (p=0.531).
Conclusion: Combined locoregional treatments, with TACE and PA, 
achieve superior tumor necrosis in liver explants, compared to sin-
gle treatments, in patients awaiting LT and may be the best option 
for downstaging.

3105.2
Comparison of software-assisted volumetry with conventional 
CT volumetry in pre-operative calculation of future liver 
remnant (FLR) in patients undergoing liver resection: is it a 
reliable tool?

S.S. Kulkarni1, N.S. Shetty1, A.M. Polnaya1, S.S. Patil1, A. Janu2, 
V.N. Bakare1, A. Kumar1, M. Goel3, S.V. Shrikhande3, M.H. Thakur2;
1Interventional Radiology, Tata Memorial Hospital, Mumbai, India, 
2Department of Radiology, Tata Memorial Hospital, Mumbai, India, 
3Surgical Oncology, Tata Memorial Hospital, Mumbai, India

Purpose: To evaluate the correlation between the estimated resec-
tion volume calculated pre-operatively using semi-automated 
method and conventional CT volumetry with post-operative resec-
tion volume in hepatectomy patients.
Material and Methods: Forty-six patients who had undergone hep-
atectomy at our institute from August 2012 to November 2014 were 
analysed. Patients underwent triphasic CT according to the soft-
ware protocol, and volumetry was performed using the semi-auto-
mated software as well as conventional CT volumetry. The parame-
ters evaluated included the estimated resection volume, post-hepa-
tectomy specimen volume and tumour size. A retrospective analysis 
has been performed comparing actual specimen weight with esti-
mated resection volumes calculated using both volumetry methods.
Results: Significant correlation was noted between the estimated 
resection volume calculated using the software and the actual spec-
imen weight (p<0.005). Mean resected volume post-surgery was 
1121 g, while mean estimated volume using the semi-automated 
method and CT volumetry was 1203 cc and 1260 cc, respectively. 
Resection volume calculated using the semi-automated method 
correlated more closely than the CT volumetry a Pearson correlation 
value of 97.5% vs. 93.7%, respectively.
Conclusion: Liver volumetry using semi-automated software is 
faster, and the resected volumes more closely correlate with the 
semi-automated method than with the CT volumetry method, and 
it can be a valuable tool in selecting the potential surgical candidate.

3105.3
Identification of cofactors influencing hypertrophy of the 
future liver remnant after portal vein embolization: the effect 
of newly developing portal collaterals on embolized liver 
volume

M. Zeile1, G.A. Stavrou2, A. Bakal3, J.E. Volkmer1, P. Dautel4, J. Hoeltje1, 
A. Stang5, K.J. Oldhafer2, R. Bruening1;
1Radiology, Asklepios Hospital Hamburg Barmbek, Hamburg, 
Germany, 2Surgery, Asklepios Hospital Hamburg Barmbek, 
Hamburg, Germany, 3Semmelweis University Hamburg Campus, 
Asklepios Medical School, Hamburg, Germany, 4Gastroenterology 
and Interventional Endoscopy, Asklepios Hospital Hamburg 
Barmbek, Hamburg, Germany, 5Oncology, Asklepios Hospital 
Hamburg Barmbek, Hamburg, Germany

Purpose: The purpose of this study was to monitor hypertrophy 
of the future liver remnant (FLR) following portal vein embolism 
(PVE) before planned extended right hepatectomy (ERH). However, 
because individual responses to PVE are highly variable, our focus 
was to identify cofactors of successful hypertrophy.
Material and Methods: Twenty-eight patients (10 females, 18 males), 
mean age 64.1 ± 12.9 years, were nominated in our center for ERH of 
primary or secondary liver tumors. They were prepared by PVE and 
volumetric analysis for hypertrophy before and after PVE (median 
52.0 ± 26.3 days) was performed. The embolized liver segments were 
investigated for occurrence of reperfusion of their portal branches.
Results: Patients were divided into responders and non-responders 
by post-PVE standardized FLR being above or below 25%, respec-
tively. No significant differences between the groups were found 
regarding biometric and volumetric parameters before PVE. In the 
entire group, after PVE, the mean absolute increase of segments 2 
and 3 was 196.0 ± 84.7 cm3 and the mean relative increase was 82.5 
± 98.8%. The formation of left-right collaterals exhibited a nega-
tive correlation to successful hypertrophy (p=0.004) as well as low 
plasma total protein (p=0.019). A successful embolization of seg-
ment IV seemed to favor sufficient hypertrophy but showed only a 
tendency (p=0.098).
Conclusion: Cofactors associated with a favorable outcome regard-
ing hypertrophy were absence of collaterals in the control CT scans 
and higher plasma total protein. Successful embolization of seg-
ment IV might favor higher hypertrophy, but significance was not 
reached in our cohort.

3105.4
Long-term outcomes of percutaneous transhepatic balloon 
angioplasty with stent deployment for portal vein stenosis 
after liver transplantation

H.D. Jung1, N.Y. Yim1, H.O. Kim1, Y.J. Kang1, N.K. Chang2;
1Radiology, Chonnam National University Hospital, Gwangju, Korea, 
2Radiology, Wonkwang University Hospital, Iksan, Korea

Purpose: To retrospectively evaluate long-term outcomes of percu-
taneous transhepatic balloon angioplasty and stent placement for 
portal vein stenosis (PVS) after liver transplantation (LT).
Material and Methods: Between January 2004 and December 
2014, of 1494 patients (LDLT: 924, DDLT: 570) who underwent LT, 54 
patients (male 43, female 11; mean age 57.7 years) were confirmed 
to have portal vein stenosis or thrombosis at follow-up CT or ultra-
sonography. All patents with PV stenosis underwent percutane-
ous transhepatic interventions, including direct portography with 
manometry and balloon angioplasty with/without stent placement. 
Technical success, clinical success, laboratory findings, manometry 
findings, patency rates, and major complications were evaluated. 
Follow-up periods after initial balloon angioplasty ranged from 14 
days to 110.6 months (mean 38.2 months).
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Results: Technical success was achieved in all patients, and clini-
cal success was achieved in 50 of 54 patients (92.6%). Of 50 patients 
undergoing manometry, 46 patients showed significant improve-
ment of pressure gradient across the stenosis after percutaneous 
transhepatic balloon angioplasty and stent deployment with chang-
ing of mean pressure gradient from 11.2 mmHg to 2.04 mmHg. At 1, 
3, 6, and 12 months and the last follow-up after balloon angioplasty 
with stent deployment, the rates of primary patency were 100%, 
98%, 98%, 98%, and 98%, respectively. One major complication sub-
sequent to balloon angioplasty with stent deployment was noted: 
portal vein thrombosis with hepatic infarction.
Conclusion: Percutaneous transhepatic balloon angioplasty and 
stent placement is a safe and effective treatment with long-term 
patency for PVS after LT.

3105.5
Efficacy and patency of primary hepatic vein stenting for 
hepatic venous outflow obstruction after living donor liver 
transplantation

U.B. Jeon1, J.H. Park1, J.Y. Jang1, C.W. Chu2, C.W. Kim3, S.C. Lee3;
1Radiology, Pusan National University Yansan Hospital, Yangsan, 
Korea, 2Surgery, Pusan National University Yansan Hospital, 
Yangsan, Korea, 3Radiology, Pusan National University Hospital, 
Busan, Korea

Purpose: To retrospectively evaluate the efficacy and patency of pri-
mary hepatic vein stenting for hepatic venous outflow obstruction 
(HVOO) after living donor liver transplantation (LDLT).
Material and Methods: Percutaneous interventions, including hepa- 
tic vein stent placement with or without balloon angioplasty, were 
performed in 21 patients who had undergone LDLT and had HVOO 
confirmed through hepatic venography or manometry, including the 
patients who have structural abnormality. Two stents were inserted in 
four patients; therefore, the number of treated anastomoses was 25. 
Technical success, patency rates, and pressure gradients between the 
hepatic veins and the right atrium were evaluated in 19 patients each.
Results: Technical success was achieved in 25 of 25 vessels (100%). 
The mean interval between operation and stenting was 43 days. 
After the procedure, the mean follow-up period was 530 days. The 
mean pressure gradient decreased from 8.5 mmHg to 2.1 mmHg 
before and after treatment, respectively (P < .01). The patency rates 
of 25 vessels at 1, 2, and 3 years after stent placement were all 80%. 
However, middle hepatic vein stenting revealed a low patency rate. 
Three of seven (43%) stents in the middle hepatic vein were oc-
cluded during follow-up.
Conclusion: Percutaneous primary hepatic vein stent replacement 
was an effective treatment for HVOO after LDLT.

3105.6
Transjugular and percutaneous liver biopsy in a liver 
transplant unit: assessment of practice and financial 
implications

S. Quigley1, M. Sehmbhi2, D. Doufexi2, C. Mak2, L. Schoutens2, 
N. Woodward1, D. Yu1, A. Goode1, A.M. Papadopoulou1, N. Davies1, 
R. Westbrook2;
1Interventional Radiology, Royal Free London NHS Foundation 
Trust, London, United Kingdom, 2Institute for Liver and Digestive 
Health, Royal Free London NHS Foundation Trust, London, United 
Kingdom

Purpose: 
1. To describe TJLB and PLB experience in our liver transplant unit.
2. To assess preoperative assessment, case documentation, tech-

nical success, complications and histological adequacy and to 
compare with published standards.

3. To identify potential cost savings.

Material and Methods: Twelve-month retrospective data collec-
tion using computerised patient records.
Data analysed using SPSS and relevant statistical tests.
Results: In all, 570 liver biopsies were performed; 22 operators per-
formed 330 transjugular biopsies (TJLB) (median 10, 1-60): hepatol-
ogists 90, IRs 76 and IR trainees 164. Of 240 percutaneous biopsies 
(PLB), 97 were lesional. TJLB and PLB technical success were 96% 
and 100%, respectively. Technical failures included failure to can-
nulate hepatic veins (54%), unstable sheath position (30%) and jug-
ular access difficulties (15%). Technical failure was more common in 
IR trainees (p=0.02). 7% of cases had inadequate coagulation assess-
ment prior to biopsy. Hepatic venogram was documented in 93%. 
Histological adequacy for diagnosis was achieved in 98% of TJLB 
and 98% of PLBs (4x19G and 1x18G cores). IR trainee samples were 
less likely to be adequate (p=0.002). Transjugular complication rates 
2.7% major and 1.2% minor. There was no significant difference in 
complication rates between PLB and TJLB. Mortality 0.18%, haemor-
rhage 1% and post-biopsy embolisation 0.3%. 130 TJLBs had no clear 
indication, performing these as PLB would bring a consumables cost 
saving of £26000/annum.
Conclusion: TJLB and PLB experience in our unit is significant with 
exceptional histological adequacy and low complication rates. 
TJLB complication rates are similar to PLB. PLB is less expensive and 
should be considered when there is no clear TJLB indication.

Free Paper Session
Kidney and ureter

3106.1
Primary aldosteronism: what is the value of adrenal venous 
sampling when the right adrenal vein samplings are missing?

R. Blanchette1, J.-P. Mailhot1, G. Soulez1, M. Chagnon2, P. Gilbert1,
V.L. Oliva3, M.-F. Giroux4, I. Bourdeau5, A. Lacroix5, E. Therasse1;
1Radiology Department, University of Montreal, Montreal, QC, 
Canada, 2Mathematics and Statistics, University of Montreal, 
Montreal, QC, Canada, 3Division of Vascular and Interventional 
Radiology, Department of Radiology, Centre Hospitalier de  
l’Universite de Montreal, Montreal, QC, Canada, 4Radiology, 
CHUM Notre Dame, University of Montreal, Montreal, QC, Canada, 
5Endocrinology and Internal Medicine, Centre Hospitalier de 
l’Universite de Montreal, Montreal, QC, Canada

Purpose: Bilateral adrenal vein samplings (AVS) are essential to de-
termine aldosterone hypersecretion lateralization (AHL) in primary 
aldosteronism before adrenalectomy. However, it is often difficult to 
position the catheter’s tip into the right adrenal vein. The objective 
of this study is to assess the accuracy of AVS to detect AHL when the 
right adrenal vein sampling is missing.
Material and Methods: All consecutive AVS from November 1990 
to December 2014 were included. Non selective AVS, repeated AVS, 
and AVS with missing data were excluded. Cortisol and aldoste-
rone levels were measured from the adrenal veins and the left iliac 
vein before (basal) and after intravenous cosyntropin injection. 
Reference standard for AHL was a basal adrenal vein aldosterone/
cortisol ratio (A/C) >4 the opposite side. A multinomial regression 
model was built to predict AHL (right, left, or no lateralization) using 
only the left adrenal and peripheral veins basal cortisol and aldo-
sterone concentration. AHL detection accuracy was assessed with 
receiver operating characteristic (ROC) curves.
Results: AVS of 171/186 (91.9%) patients (60 women, 126 men; mean 
age 53.3 years) met the inclusion/exclusion criteria. AHL was found 
in 106 (62%) patients. Areas under the ROC curves for right and left 
AHL detection were 0.91 (95%CI; 0.86-0.95) and 0.92 (95%CI; 0.88-
0.960), respectively. With a specificity of 95%, sensitivities to detect 
right and left AHL were respectively 52.7% (95%CI; 38.9%-66.1%) and 
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52.9% (95%CI; 38.6%-66.8%), with no false positive showing contra-
lateral AHL.
Conclusion: Even without right adrenal vein samplings, AVS can still 
determine AHL in the majority of patients.

3106.2
Lowering iodinated contrast concentration in infrainguinal 
endovascular interventions: a three-armed randomized 
controlled non-inferiority trial

S. Jens1, S.M. Schreuder1, D.W. De Boo1, L.C. van Dijk2, H. van Overhagen3, 
S. Bipat1, M.J.W. Koelemay4, J.A. Reekers1;
1Radiology, Academic Medical Center, Amsterdam, Netherlands, 
2Radiology, Haga Teaching Hospital, Leyenburg, Amsterdam, 
Netherlands, 3Radiology, Haga Teaching Hospital, Leyenburg, The 
Hague, Netherlands, 4Vascular Surgery, Academic Medical Center, 
Amsterdam, Netherlands

Purpose: To determine the influence of iodinated contrast concen- 
tration on the confidence of interventional radiologists in diagnos-
ing and treating lesions during endovascular intervention in patients 
with symptomatic peripheral arterial disease (PAD).
Material and Methods: Institutional ethics committee approval 
and written informed consent was obtained. We did a random-
ized controlled non-inferiority trial in 60 patients (mean age, 71 
years; 38 men) in whom endovascular intervention was performed 
with iodinated contrast concentration of 300, 240, or 140 mgI/mL. 
Standardized lower limb acquisitions were obtained. Primary out-
come was confidence (score 0-100%) of interventional radiologists 
in diagnosing and treating arterial lesions. Secondary outcomes 
were procedural iodine load, image quality of standardized angiog-
raphies, and interobserver agreement in assessing arterial lesions.
Results: Median confidence scores in diagnosing arterial lesions 
were 100% (range 81-100%) for the 300-group, 100% (range 
82-100%) for the 240-group, and 100% (range 91-100%) for the 140-
group (both p=1.00 compared to the 300-group). Median confi-
dence score for treating arterial lesions was 100% (range 78-100%) 
for the 300-group. The median scores in the 240- and 140-groups, 
100% (range 79-100%, p=0.40) and 100% (range 63-100%, p=0.25), 
respectively, were not significantly lower compared to the 300-
group. Secondary outcomes showed adequate image quality and 
excellent interobserver agreement (κ>0.8) in diagnosing arterial 
lesions for all groups. Procedural iodine load was lower in the 240- 
(24.3±7.6g, p=0.022) and 140-groups (17.8±5.6g, p<0.001) compared 
to the 300-group (29.7±6.3g).
Conclusion: Using iodine contrast of 140 mgI/mL for diagnosis and 
interventions in PAD patients reduces administered iodine load sig-
nificantly without compromising image quality. Future use of lower 
iodine dose is recommended.

3106.3
Remote ischemic preconditioning to reduce contrast-induced 
nephropathy: a randomized controlled trial

T. Sterenborg1, T. Menting1, Y. de Waal2, R. Donders3, K. Wever1, L. Suzan4, 
D. van der Vliet5, J. Wetzels2, L.J. Schultze Kool6, M. Warlé7;
1Surgery, Radboudumc, Nijmegen, Netherlands, 2Nephrology, 
Radboudumc, Nijmegen, Netherlands, 3HTA, Radboudumc, 
Nijmegen, Netherlands, 4Surgery, Slingeland Hospital, Doetinchem, 
Netherlands,5Vascular Surgery, Radboud University Medical Center, 
Nijmegen, Netherlands, 6Radiology, Radboudumc, Nijmegen, 
Netherlands, 7Vascular surgery, Radboudumc, Nijmegen, Netherlands

Purpose: Despite the increasing use of pre- and posthydration pro-
tocols and low-osmolar iodine-containing contrast media, the inci-
dence of contrast-induced nephropathy (CIN) is still significant. 
There is evidence that contrast media cause ischemia reperfusion 

injury of the renal medulla. Remote ischemic preconditioning (RIPC) 
is a noninvasive, safe, and low-cost method to reduce ischemia–
reperfusion injury. The aim of this study is to investigate whether 
RIPC, as an adjunct to standard preventive measures, reduces CI-AKI.
Material and Methods: The RIPCIN study is a multicenter, sin-
gle-blinded, RCT in which 76 patients at risk of CIN received stan-
dard hydration combined with RIPC or hydration with sham pre-
conditioning. RIPC was applied by four cycles of 5-min ischemia and 
5-min reperfusion of the forearm. The primary outcome measure 
was the change in serum creatinine from baseline to 48 to 72 hours 
after contrast administration.
Results: With regard to the primary endpoint, no significant effect 
of RIPC was found. CIN occurred in 4 patients (2 sham and 2 RIPC). 
A pre-defined subgroup analysis of patients with a Mehran risk 
score ≥ 11, showed a significantly reduced change in serum creati-
nine from baseline to 48 to 72 hours in patients allocated to the RIPC 
group (Δcreatinine -3.3±9.8 μmol/L) as compared to the sham group 
(Δcreatinine +17.8±20.1 μmol/L).
Conclusion: RIPC, as an adjunct to standard preventive measures, 
does not improve serum creatinine levels after contrast adminis-
tration in patients at risk of CIN. Our data indicate that RIPC might 
have beneficial effects in patients with a high or very high risk of CIN 
(Mehran risk score ≥ 11).

3106.4
The use of covered self-expanding metallic stents in recurrent 
ureteric stenosis in renal transplant patients: initial experience

S. Modi, R. Vander Wal, T. Cabrera, L.-M.N.J. Boucher, K. Muchantef, 
C. Torres, D.A. Valenti;
Radiology, McGill University Health Centre, Montreal, QC, Canada

Purpose: Urological complications following transplantation occur 
in up to 13 % of patients. Ureteral stenosis, particularly at the ure-
terovesical junction, is the most frequent (0.5–10%). Treatment 
options include percutaneous nephrostomy, antegrade balloon dil-
atation and antegrade double J(DJ) stenting. This series sought to 
evaluate the efficacy of covered self-expanding metal stents in the 
treatment of recurrent transplant ureteral strictures.
Material and Methods: Between 2013 and 2014, six transplant kid-
ney patients presenting with ureteral stricture were treated with 
covered metal stents. Patients were initially treated by percutane-
ous nephrostomy, followed by ureteroplasty and DJ insertion. After 
4 weeks, if renal function and degree of collecting system dilata-
tion were stable, the DJ was removed cystoscopically. If obstruction 
recurred, a new DJ was inserted. Strictures still present after two ure-
teroplasties and DJ removals were treated with covered self-expand-
ing metal stents (Niti-S, TaeWoong Medical).
Results: The procedures were technically successful and were per-
formed as an out-patient, without hospital admission. All patients 
remained well without migration, re-intervention or recurrence at 
a mean follow-up interval of 12 months (1-22). Renal function of the 
treated patients remained stable or improved (eGFR/creatinine) from 
baseline after nephrostomy insertion to the latest follow-up. The 
degree of renal collecting system prominence also remained stable.
Conclusion: Covered self-expanding metal stent insertion is an 
effective treatment for recurrent/refractory strictures in transplant 
ureters. Up to now the accepted treatment was surgery, which is 
technically challenging and has a variable organ loss rate. Added 
advantages of this technique include reduced rates of re-inter-
vention, option to remove the stent and patients being ‘tube free’, 
improving quality of life.
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3106.5
Retrospective review of outcomes in 491 consecutive patients 
undergoing percutaneous nephrolithotomy for staghorn 
calculi

P. Dalvie1, S. Nakada2, K. Karaoglu1, S. Hedican2, S. Best2, M. Wojtowycz1, 
J. McDermott1;
1Radiology, University of Wisconsin, Madison, WI, United States of 
America, 2Urology, University of Wisconsin, Madison, WI, United 
States of America

Purpose: In all, 491 consecutive percutaneous nephrolithotomies 
for staghorn calculi were retrospectively reviewed for number and 
type of complications.
Material and Methods: In all, 491 adult patients underwent percu-
taneous nephrolithotomy (PCNL) for staghorn calculi from January 
2006 to August 2014. The posterosuperior calyx above rib 12 but 
below rib 11 was chosen in the majority of cases. Each patient had 
a ureteral catheter in place through which a double contrast pelvo-
calycealagram was done. The targeted calyx was accessed in a coax-
ial manner using a 18-gauge Cook Needle and Accustick System set. 
Once access to the bladder was achieved, a second Amplatz wire 
was inserted as a safety wire. Each patient underwent tract dilata-
tion with 30-French working sheath insertion. Combination rigid 
and flexible nephroscopy in conjunction with ultrasonic and laser 
lithotripsy were used. At completion of the procedure, either a 
24-French or 16-French re-entry Malecot catheter was placed.
Results: The overall major complication rate was 7.53%. Compli-
cations included hydrothorax requiring chest tube in 12 patients 
(2.44%), pneumothorax in 11 patients requiring chest tube (2.24%), 
bleeding requiring transfusion in 9 patients (1.83%), bleeding requir-
ing arterial embolization of a renal artery pseudoaneurysm in 2 
patients (0.4%), pulmonary emboli in 1 patient (0.2%), cecal volvu-
lus requiring surgery in 1 (0.2%), and puncture of the gall bladder 
requiring laparoscopic cholecystectomy in 1 patient (0.2%).
Conclusion: A posterosuperior calyceal approach for PCNL in 
patients with staghorn calculi is a safe and effective method for 
stone eradication with acceptable complication rate below that 
reported in the literature.

3106.6
Safety and efficacy of renal cryoablation for small renal 
masses: midterm follow-up

J. Zechlinski1, K. Cicuto1, S. Dybul1, W.S. Rilling1, S.M. Tutton1, 
P. Langenstroer2, E.J. Hohenwalter1;
1Radiology, Medical College of Wisconsin, Milwaukee, WI, United 
States of America, 2Urology, Medical College of Wisconsin, 
Milwaukee, WI, United States of America

Purpose: The purpose of this study is to report midterm outcomes 
following percutaneous renal cryoablation.
Material and Methods: An IRB-approved, retrospective review of 
patients undergoing percutaneous cryoablation for renal tumors 
from 2006 to 2012 was performed. Patient and tumor characteristics, 
cryoablation technique, complications, renal function, and pattern 
of recurrence were evaluated.
Results: In all, 139 ablations were performed on 126 patients. Mean 
patient age was 67 years (range 36-88). Mean tumor size was 2.3 cm 
(range 0.8-6.8), treated a median of 2 probes (range 1-6) with a tech-
nical success rate of 97.8%. There were 13 major complications (9%), 
including perinephric hemorrhage (5), hematuria with clot retention 
(3), acute kidney injury and/or dehydration (2), persistent arrhythmia 
(1), nerve injury (1), and post-operative pain (1). No renal collecting 
system injuries were observed. Retrograde pyeloperfusion was used 
in 4 cases to avoid such injury. There was no significant decline in 
renal function 3 months after ablation (p=0.86). Among 116 patients 

with clinical T1 disease, mean follow-up was 32.9 months with 20% 
of the cohort having follow-up beyond 5 years. Local recurrence 
was observed in 10 (9%). Delayed, local recurrence was observed in 
6 (5%), occurring between 16 and 44 months after ablation despite 
the appearance of adequate margins. Finally, 1 patient (0.8%) devel-
oped distant metastases to the lung 37 months after initial renal 
cryoablation, and died of disease approximately 2 years later.
Conclusion: Percutaneous cryoablation is a safe and effective option 
for the management of small renal tumors, with a low complication 
rate, preservation of renal function, and infrequent local recurrence.

Free Paper Session
Portal vein (TIPS)

3107.1
A real-time three-dimensional ultrasound user interface for 
TIPS: lessons learned

C. Klink1, C. Cuijpers2, E. Varga3, J. Banerjee3, Y. Song2, A. Moelker1, 
T. van Walsum3;
1Radiology, Erasmus MC, Rotterdam, Netherlands, 2Design 
Engineering, TU Delft, Delft, Netherlands, 3Radiology/Medical 
informatics, Erasmus MC, Rotterdam, Netherlands

Purpose: We present an improved user interface (UI) with real-time 
three-dimensional ultrasound (3D US) guidance for TIPS as well as an 
improved testing phantom. The setup design was improved based 
on the results and feedback from the CIRSE 2013 test. Results will be 
presented for a planned test in our local hospital, and the setup is 
also present at CIRSE 2015 for testing.
Material and Methods: An improved UI with real-time 3D US 
image guidance and a new testing phantom were developed. The 
design was an iterative process with many test sessions accompa-
nied by interventional radiologists. Their feedback was used during 
the design iterations. A validation test is planned in our local hos-
pital before CIRSE 2015 in which participants will be asked to per-
form two intra-hepatic punctures in the phantom using a Rösch-
Uchida Transjugular Liver Access Set (Cook Medical). The total num-
ber of punctures per attempt will be measured as well as the needed 
time. A questionnaire and interview will be performed afterwards. 
This test setup will also be present at CIRSE 2015, where we hope to 
find many more participants.
Results: We present the insights gained from our trans-disciplinary 
design process. Furthermore, we will present the results from our 
validation test in our local hospital.
Conclusion: Our UI combined with testing phantom are a result 
of a trans-disciplinary design process in which many insights were 
gained. These could be beneficiary for other similar research groups 
as well. Results from our planned validation test will hopefully sub-
stantiate our design strategy.
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3107.2
Transjugular intrahepatic portosystemic shunt (TIPS) creation 
in patients with partial portal vein thrombosis is well 
tolerated: a retrospective, multi-center analysis

J. Merola1, S. Amirbekian2, B. Fortune3, N.A. Chaudhary4, 
M.I. Rodriguez-Davalos5, R. Ayyagari2, H.W. Charles6, L.W. Teperman7, 
S. Sigal8;
1Department of Surgery, Yale University School of Medicine, New 
Haven, CT, United States of America, 2Department of Radiology 
- Vascular & Interventional Radiology, Yale University School of 
Medicine, New Haven, CT, United States of America, 3Internal 
Medicine - Digestive Diseases, Yale University School of Medicine, 
New Haven, CT, United States of America, 4Internal Medicine, New 
York University School of Medicine, New York, NY, United States 
of America, 5Department of Surgery - Transplant, Yale University 
School of Medicine, New Haven, CT, United States of America, 
6Department of Radiology - Vascular & Interventional Radiology, 
New York University School of Medicine, New York, NY, United 
States of America, 7Department of Surgery - Transplant, New 
York University School of Medicine, New York, NY, United States 
of America, 8Department of Medicine and Surgery, New York 
University School of Medicine, New York, NY, United States of America

Purpose: Non-occlusive portal vein thrombosis (PVT) develops in pa-
tients with cirrhosis due to impaired portal blood flow. Shunting (TIPS) 
has been proposed as a treatment for PVT due to its ability to restore 
portal blood flow. In this study, we analyzed outcomes in patients 
undergoing TIPS, stratified by presence of PVT and MELD score.
Material and Methods: A multi-center, retrospective chart review 
was conducted of 269 patients, consisting of 68 patients with non-
occlusive PVT and 201 patients without PVT, who received TIPS from 
2005 to 2014. The primary endpoint was 90-day survival. Secondary 
outcomes included survival at 30 days, change in MELD score, post-
TIPS hospitalizations for overt hepatic encephalopathy (HE), and var-
iceal bleeding or persistent ascites.
Results: Baseline MELD scores were 14.8 ± 0.7 and 15.5 ± 0.4 among 
groups with and without non-occlusive PVT, respectively (p=0.38). 
Patients with PVT had significantly improved 90-day survival com-
pared to those without PVT (89.7% vs. 77.1%, p=0.02). Among patients 
with MELD scores ≥18, there was an observed trend towards improved 
90-day survival for the PVT group compared to the non-PVT group 
(84.6% vs. 57.4%, p=0.06), though this was accompanied by a higher 
incidence of hepatic encephalopathy (53.8% vs. 23.5%, p=0.03). Similar 
reduction in ascites and variceal bleeding was noted in both groups.
Conclusion: Survival in patients with non-occlusive PVT was greater 
than in those without PVT. We speculate that the improved ability of 
patients with PVT to tolerate TIPS is due to a decreased dependence 
of the liver on portal blood circulation in these patients.

3107.3
Single-centre experience of extending indications for percu-
taneous intra-portal islet auto-transplantation (PIPIAT) after 
pancreatic surgery to prevent type 1 diabetes (T1D): feasibility, 
technical aspects, complications, and clinical outcome

C. Sallemi, M. Venturini, L. Piemonti, G. Balzano, P. Maffi, A. Del Maschio, 
F. De Cobelli;
Radiology, San Raffaele Hospital, Vita-Salute University, Milan, Italy

Purpose: Percutaneous islet allo-transplantation, needing immuno-
suppression, is a traditional less-invasive alternative to surgical pan-
creas transplantation for brittle type 1 diabetes, while PIPIAT, not 
needing immunosuppression, is usually performed after pancreatic 
surgery for chronic pancreatitis to prevent diabetes. Our aim was to 
assess feasibility, technical aspects, complications, and clinical out-
come of PIPIAT following pancreatic surgery, not only for chronic 
pancreatitis but also for benign and malignant nodules.

Material and Methods: From 2008 to 2012, 41 patients were en-
rolled for PIPIAT 24/48 hours after pancreatic surgery (total pancre-
atectomy, distal pancreatectomy for benign/borderline neoplasms 
of pancreatic body-neck). PIPIAT was performed using a combined 
US and fluoroscopy-guided technique (4-F catheter): portography 
PIPIAT feasibility, complications, median follow-up, metabolic (insu-
lin independence rate, graft function based on β score and marker 
of islet function) and oncologic (malignant and metastatic diseases) 
outcomes were recorded.
Results: PIPIAT was not performed in 7/41 patients (4 due to inade-
quate islet mass, 2 due to hemodynamic instability and 1 due to islet cul-
ture contamination), while it was successfully performed in 34 patients. 
PIPIAT-related complications occurred in 8 patients (23.5%): 3 bleed-
ings (2 requiring transfusions), 1 partial portal thrombosis, and 1 sep-
sis. Median follow-up duration was 546 days. Insulin independence was 
achieved in 15/34 patients (44%), partial graft function in 16/34 patients 
(47%), and no function in 3/34 patients (6%). Seventeen patients had 
malignancy; none of them developed liver metastases during follow-up.
Conclusion: PIPIAT, performed under a combined US and fluoros-
copy guidance and not requiring immunosuppression, is feasible, 
with a relatively low complication rate and a better metabolic out-
come than allo-transplantation.

3107.4
TIPS in uncontrolled variceal haemorrhage: place for a parallel 
approach?

H. Mehrzad1, N. Rajoriya2, D. Tripathi2;
1Interventional Radiology, QEHB Hospital, Birmingham, United 
Kingdom, 2Hepatology, QEHB, Birmingham, United Kingdom

Purpose: This review highlights another option for treatment of vari- 
ceal haemorrhage in patients who have ongoing bleeding despite 
endoscopic therapy and TIPS. When patients rebleed despite TIPS, 
insertion of another stent in parallel to the original to reduce the 
PPG further can be a successful intervention in specialist centres.
Material and Methods:
• Assess the efficacy of parallel TIPS in a large UK tertiary referral 

liver centre
• Retrospective study
• 1st TIPS (index) and parallel TIPS were performed over a 19-year period
• Index TIPS was done as ‘rescue’ therapy for refractory variceal 

bleed or for ascites
• A total of 550 TIPS were done in our centre in 19 years
Results:
• Mean PPG pre-TIPS was 16.6 (±7.71) mmHg.
• Mean PPG post-TIPS was 10.8 (±7.35) mmHg.
• Median time between index TIPS and parallel TIPS insertion was 72 days.
• Clinical indications:
• Eight variceal re-bleeds & 2 ascites re-accumulation.
• Five index TIPS were blocked/narrowed on imaging.
• 67% had covered stent as the parallel TIPS.
• Median follow-up was 30 months (range 0.5-120) post-parallel TIPS.
• 1 patient had transient encephalopathy.
• 10 patients (83%) had a resolution in symptoms.
• Secondary patency was 82% with a median number of interven-

tions of 1.5.
• 92% patients were alive at 1 month with 86% 1-year survival.
• Two patients were transplanted during follow-up.
Conclusion:
• Parallel TIPS is a safe and effective method to treat TIPS insufficiency.
• The majority of patients had a good haemodynamic result and also 

resolution of symptoms.
• Role in reducing portal pressure should be considered if any clini-

cal or haemodynamic evidence of primary TIPS shunt failure unre-
sponsive to dilatation.

• Small, select group of patients.
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3107.5
Passive expansion of submaximally dilated transjugular 
intrahepatic portosystemic shunts and assessment of clinical 
outcomes

M. Hsu1, C.N. Weber1, G.J. Nadolski2;
1Diagnostic Radiology, Hospital of the University of Pennsylvania, 
Philadelphia, PA, United States of America, 2Interventional 
Radiology, Hospital of the University of Pennsylvania, Philadelphia, 
PA, United States of America

Purpose: To assess for passive expansion of submaximally dilated 
transjugular intrahepatic portosystemic shunts (TIPS) and compare 
clinical outcomes with maximally dilated TIPS.
Material and Methods: PTFE-covered TIPS were created in 313 
patients from July 2002 to December 2013. In all, 230 patients had 
TIPS maximally dilated to 10 mm, while 43 patients had 10-mm TIPS 
submaximally dilated to 8 mm. Group characteristics (age, gender, 
MELD score, post-TIPS portosystemic gradient) and clinical out-
comes (primary patency, assisted primary patency, clinical success, 
TIPS reduction for hepatic encephalopathy) for these patient pop-
ulations were compared. Fourteen patients with submaximally 
dilated TIPS (VIATORR®) underwent follow-up computed tomogra-
phy (CT) imaging, which was used to evaluate for passive expansion 
with 3D imaging software (TeraRecon).
Results: The two groups demonstrated no statistically significant 
difference in group characteristics or clinical outcomes. For the 14 
patients with CT imaging, the median imaging follow-up was 373 
days. There was an increase in median TIPS diameter, median per-
cent diameter change, median area, and median percent area 
change in patients with CT follow-up greater than 6 months after 
TIPS placement compared to follow-up within 6 months (8.45 mm 
and 8.05 mm, 5.58% and 0.67%, 56.04 mm2 and 50.94 mm2, 11.48% 
and 1.34%, respectively; P < 0.01).
Conclusion: While there was passive expansion of submaximally 
dilated TIPS after 6 months, there was no difference in clinical out-
comes compared to maximally dilated TIPS. Submaximal dilation 
may be an acceptable method to prevent complications related to 
overshunting in select patients, although our study found no differ-
ence in hepatic encephalopathy requiring TIPS reduction.

3107.6
Patient radiation dose reduction during transjugular intra-
hepatic portosystemic shunt (TIPS) implantation using Philips 
Allura Clarity

C. Spink1, M. Grass2, T. Schmidt2, A. Koops1, G. Adam1;
1Department of Diagnostic and Interventional Radiology, University 
Medical Center Hamburg-Eppendorf, Hamburg, Germany, 2Philips 
Research, Philips, Hamburg, Germany

Purpose: To compare the patient radiation doses during transjugu-
lar intrahepatic portosystemic shunt (TIPS) implantation performed 
with Philips Allura Xper versus Philips Allura Clarity imaging acquisi-
tion and processing platform.
Material and Methods: In a single-center-study cumulative air kerma 
(AK), cumulative dose area (DAP), total fluoroscopy time, number of 
exposure frames, age and BMI were retrospectively collected from 
190 patients during TIPS implantation. All procedures were per-
formed on the identical Philips Allura FD20 system by a matched 
group of operators. 163 procedures were performed using Philips 
Allura Xper, 27 were performed after the Philips Allura Clarity 
upgrade. Mean values were compared using a two-tailed t-test.
Results: After the Philips Allura Clarity upgrade a 53% reduction in 
mean DAP (324.1 Gycm2 vs. 153.2 Gycm2, p=0.005) and a 51% reduc-
tion in mean AK (1.3 Gy vs. 0.7 Gy, p=0.010) could be observed com-
pared to procedures performed under Philips Allura Xper. The num- 

ber of exposure frames was significantly reduced by 33% in the 
Allura Clarity group (144 vs. 96, p=0.003). Fluoroscopy times were 
equivalent in the two groups of patients (p=0.680) reflecting simi-
lar degree of intervention-complexity at matched operator’s experi-
ence. Both patient groups showed no significant difference regard-
ing BMI (p=0.125) or age (p=0.513).
Conclusion: The Philips Allura Clarity imaging acquisition and pro-
cessing platform significantly reduces patient radiation dose com-
pared to Philips Allura Xper undergoing TIPS implantation at equal 
procedure duration without compromising image quality.

Free Paper Session
Miscellaneous

3108.1
Comparison of rate of secondary procedures for “push”- versus 
“pull”-type gastrostomy tubes

K.B. Quencer1, H.R. Mojibian1, I. Latich1, J. Pollak2, M. Arici1;
1Department of Radiology, Yale New Haven Hospital, New Haven, CT, 
United States of America, 2Vascular and Interventional Radiology, 
Yale University School of Medicine, New Haven, CT, United States of 
America

Purpose: Interventional radiologists place gastrostomy tubes via 
two primary methods: the “push” method and the “pull” method. 
In this study, we investigated whether one method was associated 
with a higher need for secondary procedures for replacement after 
accidental dislodgement or clogging.
Material and Methods: Forty-eight consecutive gastrostomy tubes 
placed at a single institution were reviewed. Of these, 33 were placed 
via the push method and 15 were placed via the pull method. Fol- 
low-up time (placement until death, removal, or last follow-up) was 
determined. The number of repeat IR procedures and their indications 
during this time were determined. All transgastric jejunal feeding 
tubes whether placed primarily or with subsequent conversion were 
eliminated from the analysis to avoid confounding variables.
Results: For the 33 push-type tubes, there was a total follow-up time 
of 570 weeks, with 33 secondary procedures needed for these tubes 
during this time. For the 15 pull-type tubes, there was a total follow-
up time of 423 weeks, with 5 total secondary procedures necessary. Per 
time period of follow-up, push-type gastrostomy tubes necessitated 4.8 
times more secondary procedures than did pull-type tubes (p<0.05).
Conclusion: Compared with push-type tubes, pull-type gastrostomy 
tubes are associated with a lower rate of dislodgement and clogging 
and necessitate fewer follow-up IR procedures such as replacement or 
exchange. These tubes are a more durable method of enteral feeding 
and are our preferred method for gastrostomy tube placement.

3108.2
Radiological removal of “buried bumper” flanged gastrostomy 
tubes

W. Sprenger De Rover1, P. Thurley2, J.C. Jobling1;
1Radiology, Nottingham University Hospitals, Nottingham, United 
Kingdom, 2Radiology, Royal Derby Hospital, Derby, United Kingdom

Purpose: Flanged gastrostomy catheters can become buried in 
the gastric wall in spite of good nursing, and removal of a “buried 
bumper” may be difficult with associated morbidity and mortality. 
We review our experience of treatment in interventional radiology, 
describing our technique and specific problems and complications.
Material and Methods: In our centre, gastrostomy tubes are 
inserted radiologically or endoscopically. Cases were collected pro-
spectively from 01/11/2003 to 01/02/2015 by the senior author. 
Follow-up was obtained by review of electronic hospital notes.
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Results: Nineteen cases were identified. Average age of the group 
was 70.7 years (median 79.4, range 22.3-97.3) at the time of proce-
dure, with 13 males and 6 females. All patients required gastros-
tomy for long-term neurological conditions. In 17/19 cases, the 
tubes could be removed after placement of an oro-cutaneous wire 
through the catheter by a combination of balloon dilatation from 
above after inflation in the gastrostomy tube and pushing from 
below with a large-bore dilator. Of the two failures, one succumbed 
at 11 days post-procedure from infection and one required surgical 
removal. Time to bury varied from 283 days to 1805 days, with an 
average of 912 days. Three cases buried a second time.
Conclusion: Impaction of flanged catheters is a relatively unusual 
clinical problem. In our unit, previous attempts at removal endoscopi- 
cally have been unsuccessful. Surgical removal in these high-risk 
cases has been associated with increased morbidity. Radiological 
removal has a high rate of success in our practice. We discuss rele-
vant clinical and technical issues.

3108.3
Severe gastrointestinal bleeding: a national confidential 
enquiry into the quality of care in patients requiring blood 
transfusion of 4 or more units

S.J. McPherson, N. Smith, M. Sinclair;
National Confidential Enquiry into Patient Outcome and Death, 
NCEPOD, London, United Kingdom

Purpose: A study of the quality of clinical care and organisation of 
services for patients with severe gastrointestinal bleeding (GIB) from 
admission to discharge or death.
Material and Methods: This was an NCEPOD (National Confidential 
Enquiry into Patient Outcome and Death) Study. Complying with 
Confidential Enquiries is a statutory requirement for all UK doc-
tors and hospitals. NCEPOD is funded by the NHS and is part of NHS 
England’s Health Quality Improvement Programme (HQIP).
All acute hospital trusts in England, Wales and Northern Ireland sub-
mitted an organisational questionnaire which included details of 
gastroenterology, interventional radiology (IR) and surgical on-call 
rotas and competencies and local guidelines for upper and lower 
GIB. Where any aspect of a hospital’s service were not comprehen-
sive details of the alternative arrangements were sought. Further 
information on equipment, facilities, high-cost equipment replace-
ment planning and learning from adverse outcomes was provided.
A list of all patients coded for a GIB over 4 months in early 2013 were 
filtered by the local NCEPOD reporter by those receiving a blood 
transfusion of 4 or more units. New admissions and GIB in estab-
lished in-patients were included. Cases for review were randomly 
selected with a maximum of 5 cases per hospital. A clinical question-
naire was completed by the consultant primarily responsible for the 
patient’s care along with a copy of the case notes.
In all, 618 clinical questionnaires were received.
Case notes were reviewed by a panel of gastroenterologists, IRs, sur-
geons, general physicians and anaesthetists using a detailed struc-
tured questionnaire which assessed the quality of care.
Results: Report published 3rd July, 2015.

3108.4
World’s first interventional technique to restore vein valve 
function

J.C. Ragg
Interventional Radiology, Angioclinic Vein Centers, Berlin, Germany

Purpose: Today’s treatments of epifascial vein insufficiency are 
destructive, using surgical extraction or endovenous closure. A new 
vein-preserving modality is based on the idea of shaping vein valve 
zones by extraluminal injection of crosslinked hyaluronan.

Material and Methods: In a pilot study, 23 patients (15 f, 8 m; 
38-67y.) with proximal valve incompetence of the GSV (diameter 7.0-
11.5 mm, mean 8.6) were selected to receive a diameter reduction 
by circumferential injection of a NASHA gel, 2% solution, crosslink 
degree: 2%. Injections were performed with a safety system consist-
ing of a relocatable sharp cannula and a flexible blunt outer metal 
catheter (IntraShape®) under continuous ultrasound monitoring 
until absence of reflux. Clinical and ultrasound examinations were 
performed after 2, 12, 26, and 52 weeks.
Results: An orthograde flow could be established in 22/23 cases 
(95.6%), using a gel volume of 12-35 ml (mean: 19.4 ml). After 12 
weeks, orthograde flow was present in 19/22 cases (86.4%); after 
26 weeks, in 18/22 cases (81.8%); and after 52 weeks, in 15/22 cases 
(68.2%). All cases with remaining reflux (n=7) received a second gel 
injection of 4-7 ml, with hemodynamic success up to week 52 or 
beyond. There were no adverse reactions or complications.
Conclusion: External valvuloplasty by perivenous hyaluronan injec-
tion is feasible, safe, and effective, providing a genuine vein-preserv-
ing modality. Placement technique and gel durability and will have 
to be improved. In future, even treatments of (so far incurable) deep 
vein insufficiency may be an option.

3108.5
Hysterographic IR IUCD retrieval ± reinsertion procedure is an 
effective alternative outpatient procedure for women whose 
IUCD strings are retracted

I.M.G. Kelly, R.O. Okumu;
Radiology Department, University Hospital Waterford, Waterford, 
Ireland

Purpose: To develop an IR procedure to retrieve lost IUCDs whose 
strings have retracted conferring all the advantages of minimally 
invasive IR practice. To develop an IR method to obviate the blind 
push element of conventional IUCD insertion when reinserting.
Material and Methods: Twenty-one women with IUCD issues from 
2011 to 2015 reluctant to undergo GA formed the study group. IUCD 
string retraction and inability to retrieve was the primary referral 
issue. IR principles and techniques were employed to address this 
clinical need on an outpatient basis as per patient preference. IR 
IUCD retrieval reinsertion methodology evolved and was refined as 
a process over this period.
Results: Twenty-one patients were referred from primary care fol-
lowing failed attempted IUCD retrieval insertion, specifically for 
the facility of IR review as outpatients. Fluoroscopic HSG-guided 
retrieval was performed in 16. Fourteen required Mirena reinser-
tion. Two had tight cervical stenosis requiring over-the-wire dilata-
tion. When strings retract, they appear to retract completely into the 
endometrial cavity and fluoroscopic-guided trial forceps engage-
ment along the cervical canal is not effective. Snare retrieval is also 
ineffective. The refined retrieval method is the use of an 8-Fr guid-
ing catheter and rat tooth forceps grasper. Insertion control is opti-
mally achieved by use of a 14-Fr peel-away sheath after over-the-
wire serial cervical dilatation.
Conclusion: IR techniques are optimally placed for patients whose 
IUCD strings have retracted. IUCD retrieval and reinsertion is quick 
and reliable and performed on an outpatient basis. IR is a very fea-
sible alternative to primary referrers when IUCD issues beyond their 
capacity arise.
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3108.6
Percutaneous long bone cementoplasty for palliation of 
malignant lesions of the limbs: a systematic review

R.L. Cazzato1, J. Palussière2, X. Buy2, R.F. Grasso1, V. Pedicini3, D. Poretti3, 
L. Balzarini3, E. Lanza3;
1Radiology, Campus Biomedico University of Rome, Rome, Italy, 
2Department of Radiology, Institut Bergonié, Bordeaux, France, 
3Radiology and Interventional Radiology, Humanitas Research 
Hospital, Milan, Italy

Purpose: Percutaneous cementoplasty (PC) is rarely applied to long 
bone tumours since cement is not considered to be sufficiently resis-
tant to torsional forces. We reviewed the literature to understand the 
effects of percutaneous long bone cementoplasty (PLBC) in terms of 
analgesia, limb function and complications.
Material and Methods: This study followed the Cochrane’s guide-
lines for Systematic Reviews of Interventions. Inclusion criteria were 
as follows: (1) prospective/retrospective studies concerning PC; 
(2) cohort including at least 10 patients; (3) at least 1 patient in the 
cohort undergoing PLBC; (5) published in English; (6) results not 
published by the same author more than once.
Results: A total of 1598 articles were screened, and 13 matched the 
inclusion criteria covering 196 PLBC patients. Pain improvement was 
high in 68.2% patients (σ=0.2) and mild in 27.4% (σ=0.2). Functional 
improvement was high in 71.9% patients (σ=0.1) and mild in 6% 
(σ=0.1).
Use of PLBC correlated with pain reduction (P < 0.001). Secondary 
fractures occurred in 16 cases (8%, σ=2.5); other complications 
occurred in 2% of cases. Percutaneous stabilisation (PS) was coupled 
with PLBC in 17% of cases without any subsequent fracture. PS was 
not associated with the absence of secondary fracture (P=0.08).
Conclusion: PLBC is safe, offering good pain relief and impaired 
limb function recovery. Secondary fractures are uncommon, and 
PS may reduce their occurrence. However, no evidence is currently 
available to support PS plus PLBC as compared with PLBC alone.



C  RSE

PART 3

Abstracts of
Posters
sorted by presentation 
numbers

Cardiovascular and Interventional Radiological Society of Europe

September 26-30
Lisbon, Portugal

CIRSE 2015



CIRSE Abstract Book
S204 CIRSE

C  RSE

Aortic intervention

P-1
Standardized approach of aortic dissection endovascular 
treatment based on a new aortic dissection classification
O. Meyrignac1, F.Z. Mokrane1, B. Saint Lebes  2, C. Lions1, H. Rousseau1;
1Service de Radiologie, CHU Toulouse Rangueil, Toulouse, France, 
2Service de Chirurgie Vasculaire, CHU Toulouse Rangueil, Toulouse, 
France

Purpose: Endovascular treatment of aortic dissection consists of 
implanting thoracic stent grafts to cover the proximal entry tear and 
redirect flow into the true lumen. A large range of adjunctive proce-
dures are needed in more than 50% of cases in order to obtain com-
plete exclusion of the thoracic false lumen. Unfortunately, there are 
numerous mechanisms of failure and the therapeutic strategies are 
not standardized. Therefore, with this study, we propose a standard-
ized approach of endovascular treatment based on a new aortic dis-
section classification.
Material and Methods: Between 1998 and 2014, 271 patients with 
thoracic dissections underwent endovascular treatment. Different 
techniques were used to achieve complete false lumen thrombosis 
on 45 patients (11 females) (aged 29–88 years). We categorized each 
case based on embolization technique and a new aortic dissection 
classification.
Results: Thirty-two cases were embolized with coils or plugs, and 
in 18 cases, covered stents were implanted on supra-aortic or vis-
ceral branches. Thrombosis of the false lumen was obtained in 80% 
of cases (36/45), with no early or late mortality rate in any of the 
followed-up patients, except one case of aortic perforation at 12 
months after a thoracic plug procedure.
Conclusion: False lumen obstruction by various techniques is feasi-
ble. However, it requires highly trained and experienced operators. 
A new aortic dissection classification could help operators’ thera-
peutic choices and facilitate comparison of different strategies in 
further publications.

P-2
Thoracic abdominal endovascular aneurysm repair (TEVAR) 
with chimney grafts, hybrid techniques, and multilayer 
stenting in the management of thoracoabdominal aortic 
pathologies: evolving endovascular solutions
N. Hynes1, P. Waters 2, D. Veerassingam 3, S. Sultan 2;
1Vascular & Endovascular Surgery, Western Vascular Institute, 
Galway, Ireland, 2Vascular Department, Western Vascular Institute, 
Galway, Ireland, 3Cardiothoracic Surgery, Galway University 
Hospital, Galway, Ireland

Purpose: We aimed to assess minimally invasive and adaptive surgi-
cal techniques for thoracoabdominal aortic (TAA) disease.
Material and Methods: From October 2008 to October 2014, 46 
patients presented with TAA pathology. Sixty-one percent (28) of 
patients were males, and 80% were ASA Grade III or higher, with 
a mean age of 66.4 years. Two were acute complicated type B dis-
section, three were traumatic aortic transection, and two were 
ruptured.
Five patients underwent hybrid visceral debranching followed by 
thoracic endovascular aortic repair (TEVAR). Twenty patients under-
went chimney or snorkel stent placement in the subclavian or renal 
vessels. Twelve patients underwent multilayered stenting.
Results: Thirty-day mortality was 10.8%, and 30-day morbidity was 
6.25%. No patient developed rupture, paraplegia, or stroke. Five-
year aneurysm-related survival was 89.1% (95% CI=75.6%–95.9%). All-
cause survival was 64% (95% CI=48.5%–77.2%) at 1 year and 58.1% 

(96% CI=42.8%–72.2%) at 5 years. No aneurysm expansion was 
observed. Two patients required reintervention for graft migration.
Conclusion: Data presented demonstrates that minimally invasive 
techniques for TAA pathologies are safe, prudent, and viable for the 
nonelective treatment of thoracic aortic pathologies.

P-3
Risk factors for stent graft-induced new entry (SINE) tear after 
thoracic endovascular aortic repair (TEVAR) for Stanford type B 
aortic dissection 
M.D. Kim1, W. Shin1, M. Shin1, G.M. Kim 2, S.J. Lee 2, S.I. Park 3, J.Y. Won 3, 

D.Y. Lee 4;
1Radiology, Severance Hospital, Yonsei University College of Medicine, 
Seoul, Korea, 2Radiology, Yonsei University Severance Hospital, Seoul, 
Korea, 3Radiology, Research Institute of Radiological Science, 
Severance Hospital, Yonsei University College of Medicine, Seoul, 
Korea, 4Radiology, Yonsei University College of Medicine, Seoul, Korea

Purpose: To investigate risk factors of stent graft-induced new entry 
(SINE) tear after TEVAR.
Material and Methods: From July 2001 to June 2013, 79 patients 
who underwent TEVAR for Stanford type B aortic dissection were 
retrospectively analyzed. Seventeen patients underwent TEVAR in 2 
weeks (acute) after the diagnosis of aortic dissection, and the other 
62 patients underwent TEVAR after 2 weeks (chronic).
Factors of SINE development after TEVAR were compared in terms of 
chronicity, taper ratio of true lumen of aortic dissection in which longitu-
dinal and short diameter, circumferential length, and area were analysed.
Results: SINE occurred in 21 patients (26.6%), and 10 patients 
(12.7%) required reintervention with graft replacement surgery or 
stent graft. SINE occurred more frequently in cases of chronic dissec-
tion rather than in cases of acute dissection (32.3% vs. 5.9%, respec-
tively; p=0.032). Longitudinal diameter of the true lumen was signif-
icantly greater in SINE group than that in non-SINE group (p<0.05).
Conclusion: SINE was significantly more frequent in chronic aortic 
dissection than that in acute dissection. Longitudinal diameter of the 
true lumen of aortic dissection was signficantly greater in SINE group.

P-4
Intramural hematoma and penetrating ulcers: treatment 
indications and timing
U.G. Rossi1, S. Seitun 2, P. Rigamonti1, F. Petrocelli 2, P. Torcia1, C. Ferro 3, 

M. Cariati1;
1Radiology and Interventional Radiology, San Carlo Borromeo 
Hospital, Milan, Italy, 2Radiology and Interventional Radiology, 
IRCCS San Martino University Hospital, Genoa, Italy, 3Department of 
Radiology, Azienda Ospedaliera San Martino, Genoa, Italy

Learning Objectives: To describe treatment (medical, endovascular, 
and surgical) indication and timing in patients with intramural hema- 
toma (IMH) alone and associated with penetrating ulcers (PAU).
Background: Acute thoracic aortic syndrome contributes significantly 
to the high overall mortality of cardiovascular disease. Clinical features 
of IMH may be very similar to those of classic dissection, and patients 
cannot be reliably distinguished by clinical presentation alone.
IMH may involve just the ascending thoracic to entire thoracic aorta 
(similar to classic aortic dissection). So far, the natural history of IMH 
is not fully understood.
Patients may, however, show spontaneous reabsorption of IMH to 
evolution of complications such as PAU formation with possible pro-
gression to rupture. There is currently increasing evidence that the 
two entities may not be distinct diseases but that there may be con-
siderable overlap in their pathophysiology.
Clinical Findings/Procedure: The aim of this poster is to illustrate 
a) IMH classification, b) association of IMH and PAU, and c) general 
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principles of the management of aortic IMH, with emphasis on endo-
vascular therapy in complicated IMH.
Conclusion: Clinical and imaging grading of IMH is essential for accu-
rate and efficacious medical, endovascular, or surgical treatment. 
Endovascular therapy represents a feasible therapeutic option in 
complicated IMH, especially for elderly patients with comorbidities.

P-5
The art of catheter insertion and manipulation in the aorta
F. Sakhinia1, N. Kakani 2;
1Vascular Radiology, Sheffield Vascular Institute, Sheffield, United 
Kingdom, 2Interventional Radiology, London Health Science Centre, 
London, ON, Canada

Learning Objectives: It is absolutely paramount that a competent 
interventionalist be able to safely insert and manipulate a catheter 
within the aorta and its branches without complications, which can 
be catastrophic. We aim to provide some tips and tricks on how to 
safely insert and manipulate various catheter configurations to aid 
in catheterising target vessels.
Background: Given the large variety of catheter configurations, 
their size and design, it can often become a game of trial and error 
for an inexperienced practitioner to establish the art of choosing 
and forming the appropriate catheter for the target vessel.
Catheter details, such as size, shape, materials used, diameter, length 
and stiffness, all play a vital role in the procedural success.
Clinical Findings/Procedure: Most technical failures and complica-
tions are due to lack of experience in or knowledge of correct cath-
eter selection and its safe manipulation. For example, avoiding the 
formation of reversed angled catheters in a diseased aortic arch, 
which risks devastating complications such as stroke.
Cautious pre-interventional imaging is paramount in identifying the 
anatomical challenges, potential difficulties in catheterising the tar-
get vessels and predicting technical limitations in the entire path-
way, from the puncture site to the desired destination.
Conclusion: This poster will aim to provide guidance on how to 
insert and manipulate the commonly used catheters within the 
abdominal aorta, whilst avoiding frequently encountered complica-
tions due to poor catheter technique.

P-6
Hand arteriography and interventional radiology: the forgotten 
procedure revisited
J. Tisnado, G.S. Morano;
Radiology/Vascular and Interventional, MCV Hospitals/VCU Medical 
Center, Richmond, VA, United States of America

Learning Objectives: Numerous vascular diseases affect the upper 
extremities, particularly the hands. There is an inherent fear or lack 
of interest of radiologists to acquire information and knowledge 
about the vascular anatomy and the many vascular diseases affect-
ing the hands. There exist certain myths and misconceptions that 
the vascular anatomy of the hands is too complicated and difficult 
to learn and master. Moreover, the hands are one of the most impor-
tant organs of the body and a catastrophic handicapped life may 
result from neglected or missed diagnoses of vascular diseases of 
the hands. Therefore, the vascular anatomy and pathology of enti-
ties affecting the hands must be revised.
Background: We have more than four decades of experience in 
this topic. Therefore, we present the diagnostic and interventional 
radiologic (IR) management of most vascular diseases of the hands. 
We review the conventional vascular anatomy, congenital vascular 
anomalies, traumatic injuries, inflammatory diseases, malignancies, 
and occlusions. Most IR procedures in the hands such as thrombol-
ysis, vasodilatation, PTA, stenting, and drug infusion are illustrated.

Clinical Findings/Procedure: Complete or partial successful IR pro- 
cedures prevent serious amputations. No major complications related  
to these IR procedures have occurred.
Conclusion: Diagnostic and IR procedures in the hands need to be 
done and are being done with increasing frequency. Therefore, a 
review of the vascular anatomy and pathology of the hands is in order.

P-7
A tailor-made approach
G.T. Yusuf1, C.J. Wilkins1, M. Dialynas 2, D.R. Evans1, D. Huang1, M. Daneshi1, 

R. Ramnarine1, H. Rashid 3, D. Valenti 3, T. Ammar1;
1Radiology, King’s College Hospital, London, United Kingdom, 
2Vascular Surgery, St Thomas’ Hospital, London, United Kingdom, 
3Vascular Surgery, King’s College Hospital, London, United Kingdom

Learning Objectives: We provide a pictorial review of infrarenal 
EVAR where there have been unforeseen challenges or where there 
has been unusual and rare features that required a non-standard 
approach for a standard procedure.
Background: Although infrarenal EVAR has become a standard non- 
complex procedure, there are still cases which present challenges 
either due to the aortic anatomy and unexpected events during the 
procedure or due to particular features unique to the case.
Clinical Findings/Procedure: We present a series of cases, each 
providing unique learning point peculiar to each case.
Through these cases, we demonstrate how each aspect of standard 
EVAR can pose its own challenges and ways of overcoming these.
This series also demonstrates how familiarity with various graft prop-
erties allows a tailor-made approach to each case and, in some cases, 
using two different grafts for various components of the same case.
Conclusion: A tailor-made approach with a good understanding of 
the various stent grafts enables the treatment of peculiar challenges 
within what is regarded as a standard procedure.

P-8
The resuscitative balloon occlusion of the aorta (REBOA): 
experience in a UK major-trauma centre
J. Siddiqui1, S. Cross1, T. Fotheringham 2, D.E. Low1;
1Radiology, Royal London Hospital, London, United Kingdom, 
2Interventional Radiology, The Royal London Hospital, London, 
United Kingdom

Learning Objectives: To understand the key indications, imaging 
appearances and complications related to the resuscitative balloon 
occlusion of the aorta (REBOA) in major trauma.
Background: The REBOA is a novel balloon inflation technique, 
inserted endovascularly and sited in the thoracic or abdominal aorta 
(zones I or III) to reduce distal haemorrhage. The indication for its 
use is life-threatening haemorrhage and haemodynamic instability, 
despite haemostatic resuscitation. Our major-trauma centre recently 
saw the first pre-hospital REBOA worldwide. We discuss our experi-
ence from radiological and interventional perspectives.
Clinical Findings/Procedure: The REBOA is inserted at the trauma 
scene or on arrival at the Emergency Department. In our institution, 
the REBOA is subsequently removed in the operating room or in the 
Interventional Radiology Department. Therefore, the REBOA may be in 
situ on the initial CT scan. Knowledge of the device, its imaging char-
acteristics and possible sequelae/complications is therefore important.
The REBOA is inserted via the common femoral artery. Its appear-
ance is that of a balloon inflated within the thoracic or infrarenal 
abdominal aorta, attached to a catheter extending down to the fem-
oral artery. With it inflated, the appearance of distal contrast extrav-
asation and enhancement of viscera may be affected depending on 
its position, which must be considered.
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Considerations for interventional radiology, potentially unknown  
findings and complications, namely vascular injury and distal embo-
lus, will be discussed based on our experience.
Conclusion: The REBOA is a novel haemorrhage control device in 
trauma. Whilst undoubtedly lifesaving, knowledge of imaging appear- 
ances and possible complications is of utmost importance.

P-9
Double D technique for saccular aortic aneurysm: a solution to 
challenging anatomy for bifurcated stent-graft placement
R. Woodhams1, H. Nishimaki 2, Y. Sakurai 2, K. Murakami 3, Y. Ogawa 3, 

K. Chiba 2, H. Ono 2, M. Chikada 2, S. Hase 4, J.-I. Nishimura 4, T. Miyairi 2;
1Department of Diagnostic Radiology, Kitasato University School of 
Medicine, Sagamihara, Japan, 2Cardiovascular Surgery, St. Marianna 
University School of Medicine, Kawasaki, Japan, 3Radiology, St. Marianna 
University School of Medicine, Kawasaki, Japan, 4Interventional 
Radiology, Kawasaki Saiwai Hospital, Kawasaki, Japan

Three patients with saccular AAA having challenging anatomy for bifur- 
cated stent-graft placement were successfully treated with parallel 
placement of stent-graft legs inside the aortic cuff (the double D technique).

P-10
Hybrid treatment of a type II symptomatic Crawford aneurysm
N. Mangialardi, E. Serrao, S. Ronchey, V. Alberti, B. Praquin, 

A. Esposito, M. Orrico;
Department of Vascular Surgery, Ospedale San Filippo Neri, Rome, Italy

A 68-year-old patient presented with a symptomatic type II Crawford 
aneurysm. We planned a hybrid repair, which included the Vortec 
technique for the vessels, TEVAR, and a car-sub bypass.

Biliary intervention

P-11
Long-term outcome of percutaneous biliary interventions for 
biliary anastomotic stricture in pediatric patients after LDLT 
with Roux-en-Y hepaticojejunostomy
R. Imamine1, T. Shibata1, M. Yabuta 2, K. Shinozuka 3, K. Togashi 3;
1Radiology, Kyoto University Graduate School of Medicine, Kyoto, 
Japan, 2Diagnostic Imaging and Nuclear Medicine, Kyoto University 
Graduate School of Medicine, Kyoto, Japan, 3Radiology, Kyoto 
University Hospital, Kyoto, Japan

Purpose: To retrospectively evaluate the long-term outcomes of per-
cutaneous transhepatic biliary drainage (PTBD) followed by balloon 
dilatation and placement of an internal drainage tube for anasto-
motic stricture in pediatric patients who underwent living donor liver 
transplantation with Roux-en-Y hepaticojejunostomy (RYHJ).
Material and Methods: We studied 52 patients (23 boys, 29 girls; 
median age, 5 years) with anastomotic biliary stricture who were 
treated with PTBD followed by balloon catheter dilatation and long-
term placement of an internal drainage tube. The internal drainage 
tube was removed upon confirmation of anastomotic stricture alle-
viation. Median follow-up was 48 months (range 6–150 months). 
Clinical success, tube independent rate, risk factors of recurrent bili-
ary stricture, and patency rates were evaluated.
Results: Of 52 patients, 39 (75%) had no stricture recurrence. Of 
13 patients (25%) with recurrence, 6 were treated again with the 
same percutaneous biliary interventions and developed no fur-
ther recurrence. Clinical success was noted in 43 of 52 patients (82.7 
%). Drainage tubes were removed from 47 (90.4%) of 52 patients. 
Multivariate logistic regression analysis indicated that postoperative 

serum alanine aminotransferase > 50 IU/L was a significant risk fac-
tor of recurrent biliary stricture after the initial series of percutane-
ous biliary interventions (p < 0.005). Kaplan–Meier analysis showed 
that the rates of primary and primary-assisted patency at 1, 3, 5, and 
10 years were 75%, 70%, 70%, and 68% and 94%, 92%, 88%, and 
88%, respectively.
Conclusion: PTBD followed by balloon dilatation and internal drain-
age was an effective treatment for anastomotic biliary stricture at 
RYHJ after pediatric LDLT.

P-12
Differences in percutaneous cholecystostomy outcomes 
between calculous and acalculous cholecystitis
C. Duncan, S. Hunt, T. Gade, R. Shlansky-Goldberg, G.J. Nadolski;
Department of Radiology, Hospital of the University of 
Pennsylvania, Philadelphia, PA, United States of America

Purpose: To compare the outcome of percutaneous cholecystos-
tomy (PC) placement between patients with acute acalculous chole-
cystitis (AC) and acute calculous cholecystitis (CC).
Material and Methods: A retrospective review of the PCs placed 
was performed (2005–2014). Patients were categorized as CC or 
AC cholecystitis based on preprocedural imaging. Medical records 
were reviewed for technical success, complications, duration of PC 
placement, and outcome according to the method of PC removal. 
Differences between groups were compared using chi-square test.
Results: In total, 244 PCs were placed in 116 CC and 128 AC patients. 
Five complications occurred during placement (AC, 2; CC, 3). The 
median length of time when PC remained in place was similar (AC, 
97 days; CC, 72 days; p=0.33).
Removal during cholecystectomy occurred in 56 CC patients (48%) 
and 23 AC patients (18%; p<0.001). Two AC patients had their tubes 
removed during a different surgery. PCs were removed after nonop-
erative management in 9 CC (8%) and 31 AC (24%, p<0.001) patients. 
PC remained in place at the time of death in 29 CC patients (25%) 
and 53 AC patients (41%; p=0.01).
Unintentional PC dislodgement occurred in 6 CC patients and 4 AC 
patients. One CC patient had PC in place at the time of data collec-
tion. Fifteen patients in each group were lost to follow-up.
Conclusion: AC patients are less likely to have PC removed and 
significantly more likely to die with PC in place compared with CC 
patients. If an AC patient has PC removed, it is more likely to occur 
electively after nonoperative management as opposed to chole- 
cystectomy.

P-13
Efficacy of short-term percutaneous cholecystostomy for acute 
cholecystitis in critically ill patients
D. Leni1, F. Vacirca1, D. Fior1, L. Degrate 2, F. Romano 2, L. Gianotti 2, 

R. Corso1;
1Interventional Radiology, San Gerardo Hospital, Monza, Italy, 
2Surgical Department, San Gerardo Hospital, Monza, Italy

Purpose: The aim of this study was to assess the success rate of per-
cutaneous cholecystostomy (PC) for acute cholecystitis (AC) in high-
risk patients when the catheter is left in place for a shorter period.
Material and Methods: We retrospectively analyzed all patients 
undergoing PC as definitive treatment for moderate-severe AC in 
our surgical department from 2011 to 2014 in order to establish the 
temporal length of catheter maintenance and the success rate.
Results: Twenty-five patients were included in the study, with a mean 
follow-up of 12 months. The mean age was 79±10 years. Patients were 
mostly ASA III (48%) and IV (44%). Mean estimated P-Possum morbid-
ity and mortality were respectively 70±19% and 18±15%. PC catheter 
was left in place for a mean of 9±4 days, with a success rate of 100% 
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(defined as clinical improvement within 48-72 h after insertion of PC). 
Thirty-day overall mortality was 13% (comparable to 15.4% reported 
in literature), and 12% of the patients needed further hospital read-
mission for recurrent biliary disease within 6 months.
Conclusion: In high-risk patients affected by moderate-severe AC, 
PC results to be an effective procedure to improve the outcome, 
even if the maintenance of the PC catheter is limited to a short-term 
period of less than 2 weeks.

P-14
Percutaneous intraductal radiofrequency ablation plus biliary 
stenting for malignant biliary jaundice
X.-W. Han, T.-F. Li , Z. Li ;
Interventional Radiology, The First Affiliated Hospital of Zhengzhou 
University, Zhengzhou, China

Purpose: To evaluate the safety and feasibility of percutaneous intra- 
ductal radiofrequency ablation (RFA) for the treatment of malignant 
obstructive jaundice.
Material and Methods: Sixteen patients unable to undergo resec-
tion of an obstructive malignant tumor in the biliary tract underwent 
percutaneous RFA within the ducts of the biliary tract. After RFA, 
a metal stent was inserted and an external drainage tube applied. 
Patients were observed closely during and after the procedure.
Results: Intraductal RFA was achieved in all patients successfully, as 
was insertion of a metal stent and placement of an external drain-
age tube. Complications such as bleeding and perforation of the bil-
iary tract were not observed. Cholangitis occurred in two cases, both 
of which were cured by conservative treatment. Prevalence of remis-
sion of jaundice in seven days was 75% (12/16). Eight patients died 
because their tumors were at an advanced stage, but the remaining 
eight survived. Jaundice recurrence was observed in three patients 
3–6 months after the procedure but was resolved with identical 
interventional treatment. Patency at 1, 3, and 6 months was 100%, 
92.5%, and 81.3%, respectively.
Conclusion: As a new type of palliative treatment, percutaneous 
intraductal RFA is safe and feasible for malignant biliary obstruction. 
Short-term outcome is acceptable, but randomized controlled trials 
and prospective studies are needed to ascertain long-term efficacy.

P-15
Percutaneous implantation of iodine-125 seed strips combined 
with biliary stents for treatment of malignant biliary 
obstruction: analysis of 26 cases 
X.-W. Han, T.-F. Li, Z. Li;
Interventional Radiology, The First Affiliated Hospital of Zhengzhou 
University, Zhengzhou, China

Purpose: To investigate the clinical efficacy of percutaneous tran-
shepatic insertion of a biliary stent (PTIBS) combined with the im-
plantation of radioactive seed strips for the treatment of malignant 
biliary obstruction.
Material and Methods: Twenty-six patients suffering from malig-
nant biliary obstruction were enrolled. Iodine-125 (125I) seeds were 
placed in a catheter to prepare 125I-seed strips. Percutaneous tran-
shepatic cholangiodrainage was carried out. Then, percutane-
ous catheterization was undertaken, and a guidewire wa inserted 
through the catheter until it passed the obstructed biliary segment. 
The latter was dilated using a balloon catheter and PTIBS was car-
ried out. An 8–10-F drainage catheter was placed in the biliary duct 
through the stent. Finally, under fluoroscopic guidance, a catheter 
with a 125I-seed strip was inserted via the drainage catheter into the 
area to be radiated. The external drainage catheter was wrapped 
and fixed to the skin or was imbedded under the skin.

Results: PTIBS combined with the implantation of radioactive seeds 
was accomplished successfully in 25 patients (96%). After treatment, 
serum levels of bilirubin decreased to normal/near normal in all 
patients (p<0.05). Obvious side effects were not observed.
Conclusion: PTIBS combined with the implantation of radioactive 
125I-seed strips is a safe and effective method for the treatment of 
malignant biliary obstruction.

P-16
Antireflux effect of a novel dual stent system for the palliative 
treatment of malignant extrahepatic biliary obstructions: 
prospective and pilot study
D.I. Gwon, G.-Y. Ko, H.K. Ko, J.W. Kim, H.-K. Yoon, K.-B. Sung;
Radiology, Asan Medical Center, Seoul, Korea

Purpose: To investigate the antireflux effect and clinical efficacy of a 
novel dual stent system in patients with malignant extrahepatic bili-
ary obstruction.
Material and Methods: This is a prospective, pilot study that 
enrolled 39 consecutive patients with malignant extrahepatic biliary 
obstructions from May 2013 to May 2014. All patients were treated 
with a novel dual stent system (covered stent-in-uncovered stent). 
To prevent food reflux, the inner covered stent has a long duodenal 
extension (16 cm or 21 cm in length).
Results: The stents were successfully placed in all 39 patients. 
Successful internal drainage was achieved in 34 (87.2%) of the 39 
patients. In the remaining five patients, their drainage catheters 
could not be removed due to either recurrent food reflux (n=3) or 
persistent high-serum bilirubin level without stent dysfunction 
(n=2). Complications including procedure-related hemobilia (n=1) 
and acute cholecystitis (n=2) occurred in three (7.7%) patients. 
Median patient survival time and stent patency time was 83 days 
(95% confidence interval [CI], 38–128 days) and 69 days (95% CI, 
45–93 days), respectively. Five (14.7%) of the 34 patients presented 
with stent dysfunction due to food reflux (n=2) or sludge incrusta-
tion (n=3), and they required repeat intervention. Therefore, the 
overall rate of stent dysfunction caused by food reflux or sludge 
incrustation after stenting was 20.5% (8 of 39 patients).
Conclusion: Percutaneous placement of a novel dual stent system 
is feasible, safe, and effective in achieving internal biliary drainage. 
The stent system has the potential benefit of reducing duodenobili-
ary reflux and stent dysfunction with fewer complications.

P-17
Percutaneous endobiliary radiofrequency ablation and 
metallic stenting in malignant biliary obstructions
F. Oncu, K. Akkan, E. Ilgit, S. Kesen, A.M. Koc, B. Önal;
Department of Radiology, Gazi University, School of Medicine, 
Ankara, Turkey

Purpose: Endobiliary radiofrequency ablation (RFA) is a promising 
palliative treatment of malignant biliary obstruction. Most of the 
recently published studies of this treatment involved endoscopically 
applied RFA. We report a retrospective study of patients with percu-
taneously applied endobiliary RFA and metallic stenting to evaluate 
clinical feasibility and safety of this technique.
Material and Methods: Intraluminal RFA with a Habib™ Percuta-
neous HPB catheter was performed in 31 patients. After the RFA pro- 
cedure metallic stenting was performed in 30 patients. Comp-
lications related with procedure, stent patency, laboratory findings, 
and patient survival were evaluated from the hospital database or 
via phone call, if needed.
Results: The main pathological diagnosis was pancreatic can-
cer (n=24) in our patient group. All the interventions were per-
formed successfully. From the postprocedural cholangiograms, an 
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additional stenting in two patients was decided. Ten patients died 
in the first 30 days after this procedure without any sign of biliary 
obstruction. Two patients were lost to follow-up. There were no 
procedure-related complications. Stent occlusion occurred in two 
patients after 89 and 181 days. Luminal patency was restored with a 
repeated percutaneous intraluminal RFA in the first patient.
Conclusion: Percutaneous endobiliary RFA and metallic stenting is a 
safe and feasible palliation method for unresectable, malignant bili-
ary obstruction. Prospective controlled trials are necessary to prove 
its superiority over metallic stenting alone.

P-18
Treatment of benign post-surgery biliary strictures with a 
3-fold repeated percutaneous balloon dilatation regimen 
without long-term indwelling catheters
E. Dhondt, L. Huyck, P. Vanlangenhove, F. Van Den Bergh, A.K. Dik, 

L. Defreyne;
Interventional Radiology, Ghent University Hospital, Ghent, Belgium

Purpose: To determine primary and primary-assisted patency rate 
at 1.5 years of 3-fold repeated percutaneous balloon dilatation in 
benign biliary strictures without long-term indwelling catheters.
Material and Methods: Patients with benign biliary anastomotic 
strictures after liver transplantation, resection and biliary surgery 
(N=59, N=6 respectively N=10 consisting of biliodigestive N=59 and 
duct-to-duct anastomoses N=16) were prospectively included to 
receive a 1-week therapy session consisting of 20-minute balloon 
dilatation on day 1, repeated on days 3 and 5. No indwelling cath-
eters were left in place afterwards. Technical and thirty days clini-
cal success as well as complications were analyzed. Primary and pri-
mary-assisted patency rates were determined at 18 months. Patients 
with a clinical/technical failure or an observation time less than 18 
months were excluded from patency rate analysis.
Results: Seventy-five patients underwent 135 dilatation sessions. 
Forty patients underwent one dilatation session, 19 were treated 
with two, 10 with three and 6 with more than three dilatation ses-
sions. Technical success was achieved in 130/135 (96%) sessions. We 
noted 59/135 (43%) minor and 10/135 (7%) major (septic and haem-
orrhagic shock requiring intervention, death) complications. Eight 
patients were excluded from patency rate analysis because of clini-
cal/technical failure (N=4) or lost to follow-up (< 18 months, N=4). 
At 1.5 years, primary patency rate (N=67) was 42.7% and primary-
assisted patency rate (N=67) 66.2%.
Conclusion: In benign biliary strictures, repeated percutaneous dil-
atation is effective. As long-term indwelling catheters were avoided, 
patients’ comfort was improved.

P-19
First look: feasibility of percutaneous intraductal 
radiofrequency ablation for malignant biliary strictures
A.A.K.H. Jaly1, S. Sutt1, D. Mullan 2, J.K. Bell 2, H.-U. Laasch 2;
1Radiology, Manchester Training Scheme, Manchester, United 
Kingdom, 2Interventional Radiology, Christie NHS Trust, Manchester, 
United Kingdom

Purpose: Radiofrequency ablation (RFA) is well established in malig-
nant liver tumour treatment. A percutaneous catheter is available for 
the intraductal ablation of malignant biliary strictures. We report an 
initial assessment and technical feasibility during routine percutane-
ous biliary cholangiography (PTC).
Material and Methods: Patients referred for the PTC of malignant 
biliary obstruction in a supraregional cancer centre had an addi-
tional intraductal RFA with an 8-Fr bipolar catheter (EndoHabib, 
Carefusion, Sheffield, UK) prior to stent insertion, if strictures were 
deemed too tight to allow adequate stent expansion or for the 
obstruction of existing uncovered stents.

Ninety-second ablations at 10 W were performed. For strictures of 
>1 cm, multiple overlapping burns were applied. All transhepatic 
tracts were embolised with powdered collagen.
Data collected included length of stricture, number of burns, post-
procedure complications, in particular, evidence of sepsis. IRB ap-
proval was granted.
Results: Eleven patients had 12 episodes of RFA; median, 2 burns 
(range, 2–10); median stricture length, 4 cm (2–10 cm); median diam-
eter, 0 mm (0–1 mm). Ablations were technically easy. In one patient, 
the electrodes sheared off the 8-Fr catheter on withdrawal through an 
8-Fr sheath used in error. Five patients had a preprocedure evidence 
of infection, and 4 became septic despite iv antibiotics. No haemor-
rhage, perforation or bile leak occurred, but ablations were painful.
Conclusion: Intraductal RFA of biliary strictures is quick and easy, 
only requiring an additional ablation catheter and a larger sheath, 
but carries an increased risk of biliary sepsis. Its exact role needs to 
be determined as the additional cost is approximately €800.

P-20
Long-term (>5 years) clinical and histological follow-up of 
successful radiological percutaneous treatment of biliary 
strictures in pediatric liver transplant recipients
R. Miraglia, L. Maruzzelli, M. D‘Amico, A. Luca;
Diagnostic and Interventional Radiology, Mediterranean Institute 
for Transplantation and Advanced Specialized Therapies (ISMETT), 
Palermo, Italy

Purpose: The aim of this study was to retrospectively evaluate long-
term follow-up (>5 years) of successful percutaneous treatment (PT) of 
biliary strictures (BS) in children underwent liver transplantation (LT).
Material and Methods: From 1/2004 to 12/2014, 70 pediatric LT 
recipients underwent PT of BS in our hospital; 35/70 had a follow-up 
longer than 5 years and represent our study cohort. Mean recipient 
age at the time of PT was 5 years (range, 8 months-16 years).
Results: In all patients, percutaneous stenting and bilioplasty were 
successfully performed without major complications. Mean number 
of balloon dilatations performed was 4 (range, 3-8). Mean duration 
of catheter placement was 5 months (range, 2-10). In 10/35 patients 
(28%), two courses of PT were necessary; the mean time to recur-
rence was 19 months (range, 3-61 months). One patient had repeat 
LT 91 months after PT for chronic rejection; one patient is with a bil-
iary catheter in place for portal biliopaty secondary to portal cav-
ernoma and is on waiting list for redo LT. Thirty-three patients are 
symptom-free with respect to BS at a mean follow-up of 95 months 
(range, 65-131 months). Thirty-two out of 35 patients underwent 
liver biopsy at a mean follow-up of 5 years (range, 3-8 years) after 
last PT with evidence of mild cholestasis [N=7 (22%)], moderate/
severe cholestasis [N=3 (10%)], chronic rejection [N= 2 (6%)], and no 
cholestasis [N=20 (62%)].
Conclusion: Clinically and histologically good response can be 
maintained in a long-term follow-up in more than half of pediatric 
LT recipients with BS treated with the percutaneous approach.
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P-21
Reduced radiation exposure for patients treated with 
percutaneous biliary drainage
R. Schernthaner1, R. Haroun 2, T.R. Schlachter 2, S. Nguyen 2, R. Duran 2, 

J. Ho Sohn 3, S. Sahu 3, Y. Zhao 3, L. Zhao 2, J.-F.H. Geschwind 2, M. Lin 4;
1Radiology, Medical University of Vienna, Vienna, Austria, 2Vascular 
and Interventional Radiology, The Johns Hopkins Hospital, 
Baltimore, MD, United States of America, 3Russel H. Morgan 
Department of Radiology and Radiological Science, Division of 
Vascular and Interventional Radiology, The Johns Hopkins Hospital, 
Baltimore, MD, United States of America, 4Clincial Site Research 
Program - Clinical Informatics, Interventional, and Translational 
Solutions (CIITS), Philips Research North America, Briarcliff Manor, 
NY, United States of America

Purpose: Percutaneous biliary drainage (PTCD) involves repeated 
follow-up procedures, increasing the cumulative radiation exposure 
of patients. The purpose of this study was to quantify the radiation 
exposure reduction of a new C-arm imaging platform for patients 
being treated with PTCD.
Material and Methods: Hundred consecutive patients [60 males; 
mean age, 55 years (19–86)] were treated with PTCD either on a new 
or ON a standard C-arm imaging platform (n=65 vs. 35). The new sys-
tem includes optimized acquisition parameters and real-time image 
processing algorithms, such as noise reduction, temporal averaging, 
and automatic pixel shift. Air kerma (AK), dose-area product (DAP), 
and acquisition time for digital fluoroscopy (DF) and cholangiograms 
(XA) were recorded. Because PTCD procedure time varies a lot, DF and 
XA-DAP were normalized by DF time and XA images, respectively. 
Statistical analysis was performed using the Wilcoxon rank sum test.
Results: There was no significant difference in median DF time or 
XA images acquired between the new and old platforms (6.0 vs. 5.3 
minutes; 4 images for both; p<0.001). The new platform significantly 
reduced both the cumulative AK and DAP by 77% compared with 
those reduced by the standard platform (median, 46 mGy and 10.3 
Gy·cm2 vs. 199 mGy and 44.4 Gy·cm2, respectively; p<0.001 for both). 
Specifically, DAP per DF minute and per XA image decreased by 42% 
(median, 3.1 vs. 1.8 Gy·cm2/min; p<0.001) and 80% (median, 918.0 vs. 
187.5 mGy·cm2/image; p<0.001), respectively.
Conclusion: The new imaging platform significantly reduced radia-
tion exposure for patients being treated with PTCD.

P-22
Safety and effectiveness of percutaneous bilateral side-by-side 
biliary covered stent placement
S.Y. Choi1, G.S. Jeon 2;
1Department of Radiology and Research Institute, Ewha Womans 
University, Seoul, Korea, 2Dept. of Radiology, CHA Bundang Medical 
Center, CHA University, Seongnam, Korea

Learning Objectives: To investigate the technical and clinical safety 
and effectiveness of percutaneous bilateral side-by-side biliary cov- 
ered stent placement in patients with malignant hilar biliary ob- 
struction.
Background: Biliary obstruction resulting from advanced hepatic 
hilar malignancy is difficult to treat, and bilateral biliary drainage 
may be a reasonable option to preserve the functional volume of 
the liver during the course of chemotherapy and to prevent pro-
cedure-related cholangitis of a contaminated undrained lobe. We 
hypothesize that side-by-side biliary stent placement is more physi-
ologic than T-configured stent and that covered stent could prevent 
tumor ingrowth.
Clinical Findings/Procedure: From January 2013 to January 2015, bili- 
ary stent placement was performed in 9 patients using partially ex-
panded polytetrafluoroethylene (ePTFE)-covered stents. Biliary stents 

were placed by bilateral percutaneous approach with side-by-side 
placement. The diameter of the stents was 8mm; the length depended 
on the extent of malignant invasion. Bilateral side-by-side biliary cov-
ered stent placement was technically successful in all 9 patients. 
Mean serum bilirubin level was 11.98±6.0mg/dL before drainage and 
3.22±3.4mg/dL 2 weeks after stent placement. Mean patient survival 
and stent patency periods were 234±237days. Two patients required 
maintenance of percutaneous transhepatic biliary drainage (PTBD) 
catheter after biliary stent placement. Stent migration or tumor 
ingrowth was not observed in any patient. Complications related to 
cystic duct obstruction was not observed in any patient.
Conclusion: This preliminary study suggests that side-by-side bili-
ary stent placement was a physiologic treatment method for effec-
tive bilateral biliary internal drainage, and that percutaneous bilat-
eral side-by-side biliary covered stent placement was safe and effec-
tive in patients with malignant hilar biliary obstruction.

P-23
Percutaneous “T” and “Y” stenting for palliation of malignant 
biliary hilar obstruction
A. Kratovska, S. Rudnicka, A. Bernstein;
Interventional Radiology, Riga East University Hospital, Riga, Latvia

Learning Objectives: The aim of this educational poster is to pres-
ent tips on biliary “T” and/or “Y” conformation stenting with self-
expandable metal stents (SEMS) for the palliation of malignant bili-
ary hilar obstruction.
Background: Malignant biliary bifurcation/hilar obstruction is often 
inoperable at presentation and has a poor prognosis. Open biliodi-
gestive bypass surgery is not possible in most of these patients or 
has high perioperative mortality rates. Therefore, percutaneous bili-
ary hilar stenting is a less invasive, or occasionally the only possible, 
method for palliative relief of cholestasis.
Clinical Findings/Procedure: At our tertiary care hospital, approx-
imately 20 biliary bilobar bifrucation stenting procedures are per-
formed every year.
In our practice, we found that parallel “Y” stenting is connected to higher 
occlusion rate. Stent-in-sidestent “Y” or “T” conformation bifurcational 
cholangioplasty offers longer SEMS patency if using a 9- or 10-mm 
SEMS; these data positively correlate with those of the MOZART study.
We also found that “T” stenting decreases procedure time as only a 
single biliary puncture is required, but it is not advisable in a sharp-
angled biliary bifurcation; therefore, preprocedural imaging is crucial.
Comparing laser-cut nitinol SEMS (Zilver 635 biliary; Cook) and 
closed-cell SEMS (Wallstent endoprosthesis; BostonScientific), we 
found that stent in-sidestent implantation of laser-cut nitinol SEMS 
was more precise and quick; but with Wallstent, there was less often 
need for postdilatation, although the patency rates of both stent 
types were similar.
Conclusion: Percutaneous “T” and “Y” biliary stenting for hilar ob-
struction achieves satisfactory palliation of cholestasis and improves 
quality of life, with a low complication rate.

P-24
Cholecystoduodenal stent placement through a pre-existing 
biliary–enteric fistula
M. Noel-Lamy, E. Shlomovitz;
Vascular and Interventional Radiology, University Health Network, 
Toronto, ON, Canada

An 83-year-old male underwent percutaneous cholecystostomy. 
A cholecystoduodenal fistula was identified on cholangiography. 
A double-flanged covered-stent was subsequently placed percutane-
ously across the fistula for internal drainage. Using a cholangioscope, 
the gallstones were passed through the stent to the duodenum.



CIRSE Abstract Book
S210 CIRSE

C  RSE

P-25
Biliary papillomatosis causing bile duct confluence stricture: 
a case report
I.V. Pogrebnyakov1, O.N. Sergeeva1, V.A. Cherkasov1, V. Panov 2, 

O.V. Chistyakova 3, B.I. Dolgushin1;
1Interventional Oncology Department, N.N.Blokhin Cancer Research 
Center, Moscow, Russian Federation, 2Radiology Department, 
N.N.Blokhin Cancer Research Center, Moscow, Russian Federation, 
3Cytology Oncology Department, N.N.Blokhin Cancer Research 
Center, Moscow, Russian Federation

A case of biliary papillomatosis differentiated from Klatskin tumor 
by interventional intraductal biopsy is presented. The therapy con-
sisting of systemic and local prospidine application resulted in stric-
ture resolution. Patient has been in a good condition without biliary 
drainage during the five-year follow-up.

P-26
Percutaneous and endoscopic transhepatic biliojejunal 
recanalization for iatrogenic biliary obstruction
U.G. Rossi1, P. Rigamonti1, G. Rubis Passoni 2, M. Cariati1;
1Radiology and Interventional Radiology, San Carlo Borromeo 
Hospital, Milan, Italy, 2Gastroenterology, San Carlo Borromeo 
Hospital, Milan, Italy

We describe a case of a 92-year-old male who underwent surgery 
for gastric cancer and cholecystectomy for gallstones. He had iatro-
genic common bile duct occlusion. He was treated by the rendez-
vous technique with transhepatic biliojejunal recanalization.

P-27
Percutaneous glue injection for the treatment of bile leak from 
cystic duct stump
M.T. Alshammari
Radiology, King Faisal Specialist Hospital, Riyadh, Saudi Arabia

A 25-year-old woman underwent laparoscopic cholecystectomy, 
complicated by bile leak from the stump, confirmed by HIDA. PBD 
was performed; the stump was embolized with n-butyl cyanoacry-
late. The external biliary tube was left in place. After 5 days, chol-
angiogram confirmed absence of leak; the tube was removed and 
patient was discharged.

P-28
All in one: percutaneous transhepatic benign and palliative 
techniques in a single patient
U.G. Rossi1, P. Rigamonti1, G. Rubis Passoni 2, M. Cariati1;
1Radiology and Interventional Radiology, San Carlo Borromeo 
Hospital, Milan, Italy, 2Gastroenterology, San Carlo Borromeo 
Hospital, Milan, Italy

We describe a case of a 77-year-old female with malignant hilar bili-
ary obstruction and extrahepatic bile duct stones who underwent 
percutaneous transhepatic biliary drainage, brush and forceps bili-
ary biopsy, sphincteroplasty and occlusion balloon, and hilar stent-
in-stent T-shape.

P-29
Percutaneous irreversible electroporation of an unresectable 
hilar cholangiocarcinoma (Klatskin tumor) – a case report
M.C. Melenhorst, H.J. Scheffer, P. van den Tol, G. Kazemier, 

M.R. Meijerink;
Radiology, VUMC, Amsterdam, Netherlands

We report a case of a successful percutaneous irreversible electro-
poration of an unresectable hilar cholangiocarcinoma (Klatskin 
tumor) with the presence of a metal Wallstent in the common bile 
duct in a 66-year-old patient.

P-30
Percutaneous management of post-laparoscopic 
cholecystectomy residual CBD stones and iatrogenic proximal 
biliary stricture by balloon-assisted percutaneous descending 
litholapaxy (BAPDL) and bilateral biliary stenting
M. Mizandari
Diagnostic and Interventional Radiology, Tbilisi State Medical 
University, “High Technology Medical Center - University Hospital”, 
Tbilisi, Georgia

A patient with jaundice and cholangitis underwent bilateral percuta-
neous biliary drainage, BAPDL (2 stones evacuated from CBD to duo-
denum using biliary drainage fistula), followed by bilateral biliary 
stenting; biliary patency was completely restored.

P-31
Selective ethanol ablation using balloon catheter for isolated 
draining & Intrahepatic biliary ducts after hepatic resection: 
two cases
Y. Nakasone, O. Ikeda, Y. Tamura, S. Inoue, Y. Yamashita;
Diagnostic Radiology, Kumamoto University Graduate School of 
Medical and Pharmaceutical Sciences, Kumamoto, Japan

Isolated draining intrahepatic biliary ducts after hepatic resection 
were subjected to selective ethanol ablation (n=3) with a microbal-
loon catheter connected to a 10-Fr drainage tube. The procedure 
was effective, and the bile duct leakage disappeared. There were no 
major complications.

P-32
Biliary drainage catheter-related pneumoperitoneum: 
something you must not forget when dealing with a suspicion 
of bowel perforation
J.E. Armijo Astrain, M. Leyva Vásquez-Caicedo, J.V. Méndez Montero;
Vascular and Interventional Radiology, Hospital Universitario Clínico 
San Carlos, Madrid, Spain

Biliary drainage catheter-related pneumoperitoneum is unusual. 
However, you must know and consider this diagnosis when dealing 
with a patient with suspected bowel perforation. We present a case 
in which we show the importance of this diagnosis.
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P-33
Non-vascular indications of the Colapinto needle: a case report
S.S. Kulkarni1, N.S. Shetty1, A.M. Polnaya1, A. Janu 2, S.S. Patil 1, 

V.N. Bakare1, A. Kumar1, K.B. Gala1, R. Chivate1, M. Goel 3, M.H. Thakur 2;
1Interventional Radiology, Tata Memorial Hospital, Mumbai, India, 
2Department of Radiology, Tata Memorial Hospital, Mumbai, India, 
3Surgical Oncology, Tata Memorial Hospital, Mumbai, India

We report a case of percutaneous recanalization of hepaticojeju-
nostomy using a Colapinto needle and percutaneous jejunostomy 
in a post-operative patient with occlusive anastomotic biliary stric-
ture non-crossable with conventional interventional radiology tech-
niques. The procedure was successfully performed, followed by bili-
ary trans-anastomotic stent graft placement.

P-34
An uncommon case of percutaneous treatment of biliary 
obstruction and associated blind loop syndrome with the 
T-stenting technique
S. Bonomo, G. Giordano, C. Trombatore, G. Stroscio, V. Magnano S. Lio;
Diagnostic and Interventional Radiology, ARNAS Garibaldi Nesima 
Hospital, Catania, Italy

A 50-year-old woman underwent Roux-en-Y choledocho-jejunostomy 
for distal common bile duct cancer. After relapse, which caused bili-
ary obstruction and blind loop syndrome, biliary T-stent was placed 
between the choledocho and blind loop through the stent mesh, 
achieving complete resolution of the patient’s clinical features.

Biopsy and drainage

P-35
Tissue acquisition by interventionist for oncologist
J.P. Janssens1, C. Canizares 2, A. Cornelis 3, C. Delcour 2, M. Deleu1, 

M. Verjans 4;
1Oncology, H. Hartziekenhuis, Tienen, Belgium, 2Radiology, CHU 
Charlerloi, Charlerloi, Belgium, 3Pathology, H. Hartziekenhuis, 
Tienen, Belgium, 4Gynecology, H. Hartziekenhuis, Tienen, Belgium

Purpose: Histological and molecular examinations are prerequisites 
to understand cancer, determine individualized care, and identify 
targets for novel therapies. For almost every suspect lesion or type 
of cancer, there is a distinct diagnostic work-up to offer an appropri-
ate tissue to the pathologist and to comply further with the increas-
ing needs of the oncologist. An Interventionist’s responsibility is to 
provide the highest tissue quality, i.e., enough pure and fresh target 
tissues with best comfort to the patient.
Material and Methods: We studied Spirotome macrobiopsy proce-
dures for investigating optimal tissue acquisition in various organs 
with regard to efficacy in molecular biology diagnostics, comfort, and 
safety. All 909 patients gave informed consents, according to insti-
tutional requirements. Only when pathological and molecular data 
were considered complete and satisfactory by the oncologist and 
comparable to diagnostic surgery or in line with follow-up along with 
sufficient patient comfort, the procedure was defined as successful.
Results: In less than 2% of the procedures, the tissue was considered non- 
contributive to complete diagnosis. Sample sizes were between 100 and 
300 mg. Patient comfort was excellent as less than 5% of patients expe-
rienced side effects. Pneumothorax for lung applications was less than 
10%. Fifty-three cases had diagnosis when surgery was not possible.
Conclusion: Improvement of tissue acquisition in the diagnostic 
work-up by the interventionist drastically affects quality of care in 
pathology and oncology. Tru-cut systems are gradually replaced by 

next generation tools in providing appropriate tissue volumes from 
different organs, making molecular biology at reach for every can-
cer patient.

P-36
Value of percutaneous transhepatic cholangiobiopsy for the 
pathologic diagnosis of obstructive jaundice: analysis of 826 
cases
Z. Li, T.-F. Li, X.-W. Han;
1Interventional Radiology, The First Affiliated Hospital of 
Zhengzhou University, Zhengzhou, China

Purpose: To investigate the value of percutaneous transhepatic 
cholangiobiopsy (PTCB) for the pathologic diagnosis of causes of 
obstructive jaundice (OJ).
Material and Methods: From April 2001 to December 2011, PTCB was 
performed in 826 consecutive patients. Data on pathologic diagnosis, 
true positive rate, and complications were analyzed retrospectively. 
Patients with negative pathologic findings were diagnosed using 
clinical, imaging, laboratory, and prognostic data. The feasibility and 
safety of PTCB for OJ were evaluated, and the true positive rates for 
biliary carcinoma and non-biliary carcinoma were compared.
Results: PTCB was successful in all cases. Of 740 patients clinically 
diagnosed with malignant biliary stricture and 86 with benign bili-
ary stricture, 727 had a positive pathologic diagnosis; in 99 patients, 
the pathologic findings were considered false negative. Theoverall 
true positive rate for PTCB was 88.01%, differing significantly for 
biliary and non-biliary carcinoma (χ2=12.87, P<0.05). Malignancy 
accounted for 89.59% of OJ cases; well-, moderately, and poorly dif-
ferentiated carcinoma represented 57.88%, 19.97%, and 22.15%, 
respectively. Biliary adenocarcinoma was the predominant malig-
nant pathologic type (96.41%). Transient bilemia/bile leakage/tem-
porary hemobilia occurred in 47/11/28 cases, respectively, with no 
serious complications.
Conclusion: PTCB is safe, feasible, and simple, with a high-true posi-
tive rate for the definitive diagnosis of OJ causes. Well differentiated 
adenocarcinoma was the predominant pathologic type.

P-37
The isocenter puncture (ISOP) method in various situations
K. Hashimoto, H. Mimura, K. Murakami, Y. Arai, Y. Ogawa, Y. Nakajima;
Radiology, St. Marianna University School of Medicine, Kawasaki, Japan

Purpose: To evaluate feasibility and safety of the isocenter puncture 
(ISOP) method in various situations other than for PVP (percutane-
ous vertebroplasty).
Material and Methods: The ISOP method was developed for PVP 
and makes use of the isocenter marker (ICM) displayed on the cen-
ter of the fluoroscopy monitor screen. After positioning the target 
to the ICM, the C-arm can be rotated to any direction without losing 
the target as it remains at the center of the monitor. Then, the oper-
ator can puncture with a “bull’s eye” method from a favorable angle 
and confirm puncture depth by lateral projection. We applied this 
method for situations other than for PVP.
Fifty-one puncture cases [median age, 68 (10-86) years] were 
detected retrospectively between July 2006 and January 2014 in 
which the ISOP method was employed. Puncture target, indica-
tion, technical success rate, median fluoroscopy time, median time 
needed to puncture, conversion to CT-guided puncture, and compli-
cations were evaluated.
Results: Puncture targets were as follows: pelvic bone: 11, pelvic 
abscess: 10, vertebral disk: 8, iliolumbar muscle: 6, vertebral body: 
5, aortic aneurysm sac: 3, and others: 8. Indications were as fol-
lows: drainage: 29 cases, biopsy: 10, embolization of endoleak after 
EVAR/TEVAR: 3, and others: 9. Technical success was 98%. Median 
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fluoroscopy time and median time needed to puncture were 9 (2-47) 
minutes and 11 (2-32) minutes, respectively. There was no conver-
sion to CT-guided puncture. Unexpected external iliac vein puncture 
occurred in one case but did not lead to any serious consequence.
Conclusion: The ISOP method is technically feasible and safe for 
various purposes under only fluoroscopic guidance.

P-38
CT-guided percutaneous biopsy is an accurate and effective 
diagnostic tool for pulmonary nodules under 20mm in diameter
D. Chetan1, S.A. Kennedy1, G. Markose 2, S.B. Nair 2;
1Michael G. DeGroote School of Medicine, McMaster University, 
Hamilton, ON, Canada, 2Department of Radiology, McMaster 
University, Hamilton, ON, Canada

Purpose: To determine the accuracy, diagnostic yield, and pneumo-
thorax rates of CT-guided percutaneous biopsy for pulmonary nod-
ules ≤20mm in diameter.
Material and Methods: Between 2012 and 2014, 219 biopsies from 
217 patients were retrospectively reviewed. Patients were divided 
into two groups: nodules ≤20mm (G1; 85 nodules) and nodules 
>20 mm (G2; 134 nodules). Patient and procedural variables, diag-
nostic yield, and pneumothorax rates were compared. Sensitivity 
and specificity were calculated from surgical pathology specimens 
(n=49; G1=26, G2=23).
Results: A total of 163 (74%) nodules were diagnosed as malignant, 
and 39 (18%) as non-malignant; 17 (8%) were non-diagnostic sam-
ples. More malignancies were discovered in G2 (n=107, 80%) than in 
G1 (n=56, 66%; p=0.021). There were more non-malignant nodules 
in G1 (n=21, 25%) than in G2 (n=18, 13%; p=0.049). The rate of non-
diagnostic samples was comparable (G1=8, 9%; G2=9, 7%; p=0.340). 
The sensitivity and specificity for a diagnosis of malignancy was 
100% and 100% in G1 and 100% and 33% in G2, respectively. There 
was a higher rate of pneumothorax in G1 (n=30, 35%) compared to 
G2 (n=29, 22%; p=0.026). However, the rate of clinically significant 
pneumothorax requiring aspiration (G1=6, 7%; G2=5, 4%; p=0.345) 
or placement of a chest tube (G1=5, 6%; G2=5, 4%; p=0.516) was sim-
ilar between groups.
Conclusion: While fewer malignancies were discovered among 
pulmonary nodules under 20mm, CT-guided percutaneous biopsy 
remains an accurate and effective diagnostic tool with high sensitiv-
ity, high specificity, and equivalent rates of non-diagnostic samples 
in this subgroup. The rate of clinically significant pneumothorax is 
comparable in smaller and larger pulmonary nodules.

P-39
Percutaneous trans-subinguinal drainage (PTSD) for psoas 
muscle abscess
N. Hayashi1, Y. Takeuchi 2, K. Terayama1, Y. Ichijo1, K. Yamada1, H. Ashida 3;
1Department of Radiology, Kyoto Prefectural University of Medicine, 
Kyoto, Japan, 2Department of Radiology, North Medical Center, 
Kyoto Prefectural University of Medicine, Kyoto, Japan, 3Department 
of Radiology, Fukuchiyama City Hospital, Fukuchiyama, Japan

Purpose: To retrospectively evaluate the safety and efficacy of PTSD 
for psoas muscle abscesses.
Material and Methods: Four patients with psoas muscle abscesses 
(3 females and 1 male; mean age, 77.5 years) received PTSD during 
the past one year. Three patients had a unilateral lesion, and one 
had bilateral lesions in the psoas major muscle. Previous antibi-
otic therapies were not effective in all patients. Conventional trans-
gluteal route was not acceptable since the patients general condi-
tion was too poor to keep lying in the prone or decubitus position. 
Trans-subinguinal psoas muscle route was created as follows. After 
groin puncture below the femoral head, a biliary needle reached the 

psoas muscle via the iliac muscle under CT guidance, avoiding the 
femoral vessels or adjacent injury of the vital organs. The needle was 
exchanged to an angiographic catheter over the guidewire to con-
firm that it is located within the abscess by contrast injection or pus 
aspiration. Under X-ray fluoroscopic guidance, a trans-subinguinal 
drainage catheter was inserted into the cavity. Clinical data were ret-
rospectively reviewed to assess the safety and efficacy.
Results: The procedures were completed and pus was well drained 
in all lesions. No major complications were seen. Postprocedural man-
agement of the wounds or drainage catheters was comparatively easy 
because there was no need for postural change of the patients.
Conclusion: PTSD seems a safe and effective procedure for conven-
tionally inaccessible psoas muscle abscess in patients who cannot 
keep lying in the prone or decubitus positions.

P-40
A pilot study of real-time MR overlay technique for pediatric 
percutaneous extremity bone biopsies in interventional 
radiology suite
S. Shellikeri1, R. Setser 2, X. Zhu1, G. Krishnamurthy1, A.M. Cahill1;
1Interventional Radiology, Childrens Hospital of Philadelphia, 
Philadelphia, PA, United States of America, 2Angiography & X-ray, 
Siemens Health Care, Hoffman Estates, WI, United States of America

Purpose: Bone marrow abnormalities are often better visualized on 
MRI than on CT/fluoroscopy, but biopsies are typically performed 
under conventional CT/C-arm CT guidance. CT-negative lesions are 
challenging and require the MRI to be reviewed separately during 
the biopsy. This pilot study describes our initial experience with a 
novel technique of overlaying 3D MR images on real-time fluoros-
copy during pediatric percutaneous bone biopsy procedures on 
CT-negative lesions.
Material and Methods: In this IRB-approved prospective study, 
patients undergoing extremity bone biopsies were included. Pre-
procedural MRI maximizing lesion visualization was overlaid on live 
fluoroscopy using syngo InSpace 3D/3D fusion and iPilot dynamic 
software (Siemens Healthcare). Age-/anatomically matched retro-
spective conventional CT-guided extremity bone biopsies were 
reviewed for the comparison of radiation dose and procedure time. 
Effective doses for MR overlay and CT-guided biopsies were esti-
mated using the PCXMC program (v2.0.1.3, STUK, Finland) and dose-
length products/age-appropriate K-factors based on AAPM reports.
Results: Three MR overlay patients were included (2 females, 1 
males; mean age 7.55 years). Diagnostic accuracy was 100% (neuro-
blastoma, acute leukemia, malignant adrenal neoplasm), and aver-
age fluoroscopy time was 7.8min.
Four patients (3 males, 1 female; mean age 7.73 years) underwent 
conventional CT-guided extremity bone biopsies. The average pro-
cedure time for MR overlay cases (80min) was shorter than that for 
the CT-guided cases (119.8min). MR overlay biopsies had a lower 
mean radiation dose (0.09±0.12mSv) than CT-guided biopsies 
(0.47±0.6mSv).
Conclusion: This early experience demonstrates that MR overlay 
technology in IR suite provides diagnostic bone biopsies in CT- 
negative lesions while reducing the procedure time and radiation 
dose. Further validation with increased patient recruitment is re- 
quired.
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P-41
Does sclerotherapy have benefit in the treatment of infected 
postoperative lymphocele?
G.S. Jeon1, S.Y. Choi 2, Y. Kim1;
1Dept. of Radiology, CHA Bundang Medical Center, CHA University, 
Seongnam, Korea, 2Department of Radiology and Research 
Institute, Ewha Womans University, Seoul, Korea

Purpose: To evaluate the efficacy and safety of sclerotherapy compared 
with simple percutaneous drainage (PCD) in the treatment of infected 
postoperative lymphocele in gynecologic malignancy patients.
Material and Methods: From March 2002 to December 2014, per-
cutaneous drainage with or without sclerotherapy for postoper-
ative lymphocele was performed in 85 patients. Among them, 40 
infected lymphoceles in 38 patients were included. There were 12 
patients (mean age, 46.71 years) in the sclerotherapy group and 26 
(mean age, 50.5 years) in the PCD group. Ovary cancer, cervical can-
cer, and endometrial cancer were the causes of operation (2, 7, and 
3 patients, respectively, in the sclerotherapy group vs. 11, 11, and 4 
patients, respectively, in the PCD group). Absolute ethanol was used 
as the sclerosant in 13 lesions, and povidone iodine was used in one 
lesion. Mean follow-up period was 32.6 months (range, 1–154).
Results: There was no statistically significant difference in the mean 
duration of catheter placement (17.0±20.84 days in the sclerotherapy 
group vs. 13.09±10.92 in the PCD group, p>.05). Total drained volume 
between the two groups also showed no statistically significant dif-
ference (mean; 702.66 cc in the sclerotherapy group vs. 797.19 cc in 
the PCD group, p>.05). Mean interval of initial PCD to sclerother-
apy was 8.2 days (range, 0–30). However, fluid volume before and 
after sclerotherapy significantly decreased from 606.41±1257.31 to 
96.25±176.91 (p=.019). Recurrence occurred in two patients in each 
group. There was no major complication.
Conclusion: Sclerotherapy following infection control seemed to be 
as safe and effective as PCD in infected postoperative lymphocele.

P-42
Percutaneous CT-guided coaxial core needle biopsies of 
pulmonary lesions: analysis of outcomes of 1290 procedures 
from a tertiary cancer care center
A. Janu1, S.S. Kulkarni1, N.S. Shetty1, A.M. Polnaya1, S.S. Patil1, 

K.B. Gala1, C.S. Pramesh 2, K. George 2, M.H. Thakur1;
1Interventional Radiology, Tata Memorial Hospital, Mumbai, India, 
2Surgical Oncology, Tata Memorial Hospital, Mumbai, India

Purpose: CT-guided lung biopsy is a well-established diagnostic 
method for pulmonary lesions. The aim of our study was to evalu-
ate the diagnostic outcomes and safety profile of coaxial CT-guided 
lung biopsies.
Material and Methods: We retrospectively analyzed the results of 
CT-guided core biopsies data from December 2013 to December 
2014 for 1290 procedures in 1222 patients to determine the diag-
nostic accuracy, complication rates, and independent risk factors for 
diagnostic failure and pneumothorax.
Results: Final diagnoses were established in 1220 procedures of 
1290 lesions (94.5%). Twenty-seven patients were lost to follow-up. 
Nondiagnostic biopsy results were obtained for 43 of the 1263 lesions 
(3.4%). The overall sensitivity, specificity, positive predictive value, 
and negative predictive value for the diagnosis of malignancy were 
99.2% (1147/1156 lesions), 95.3% (61/64), 99.7% (1147/1150), and 90.0% 
(63/70), respectively; diagnostic accuracy was 99.0 % (1208/1220).
Complications: pneumothorax (14.6% of biopsies), pneumothorax 
requiring a chest drain (3.0%), hemoptysis (1.4%), and death (0%).
Conclusion: CT-guided lung biopsy has a high diagnostic yield with 
a good accuracy. Complication rates were acceptable and compara-
ble to those of previous studies.

P-43
Can PET-CT imaging improve the diagnostic results in 
CT-guided lung biopsy? Impact on diagnostic accuracy and 
comparison with conventional procedure
G. Giordano1, S. Bonomo1, C. Trombatore1, G. Stroscio1, M.C. Fornito 2, 

A. Misiato 3, A. Maresca 3, V. Magnano S. Lio1;
1Diagnostic and Interventional Radiology, ARNAS Garibaldi Nesima 
Hospital, Catania, Italy, 2Nuclear Medicine, ARNAS Garibaldi Nesima 
Hospital, Catania, Italy, 3Thoracic Surgery, ARNAS Garibaldi Nesima 
Hospital, Catania, Italy

Purpose: CT-guided lung biopsies are subject to sampling errors. 
Current study assesses whether information provided by FDG-PET/
CT will decrease the false negative rate and thus improve the accu-
racy and of CT-guided lung biopsies.
Material and Methods: From Jan 2011 to Feb 2015, we included 
200 patients with lung nodules who underwent FDG-PET/CT and 
CT-guided biopsy with a true-cut full-core 18G needle within an 
interval of less than 30 days. An experienced interventional radiolo-
gist prior to the procedure has carefully studied the PET-CT imaging, 
and during the biopsies, we decided to put the tip needle as close as 
possible at the level of the area with the highest SUV measured. In 
each patient was performed a single step biopsy, and we compared 
our results with the data of accuracy reported in the literature.
Results: From each biopsy was obtained a sufficient quantity of mate-
rial that has allowed a histologic typing of the lesion. No major com-
plications during procedures.The preliminary study of the PET-CT 
imaging has influenced the choice of location of access needle biopsy.
Conclusion: The data collected during our study allowed us to dem-
onstrate greater accuracy in the diagnosis with lung biopsy per-
formed after a study of PET-CT images with a significant difference 
compared to data reported in the literature of traditional lung biop-
sies. The role of PET-CT now being clearly defined within diagnos-
tic protocols for the characterization of lung nodules, it is essential 
to reduce the rate of false-negative patients biopsied, by a careful 
study of PET-CT before performing a lung biopsy.

P-44
Robot-assisted liver biopsy using a respiratory monitoring 
device: first experience
L.P. Beyer, B. Pregler, C. Stroszczynski, P. Wiggermann;
Department of Radiology, University Hospital Regensburg, 
Regensburg, Germany

Purpose: Patient breathing during intervention planning and device in- 
sertion often cannot be reliably reproduced, which makes the exact 
placement of the biopsy device challenging. A respiratory monitoring 
device enables patients to self-monitor their breathing. Our study com-
pares liver biopsies using robotic assistance in combination with a respira-
tory monitoring device versus a manual approach under CT-fluoroscopy.
Material and Methods: We retrospectively analyzed 28 biopsies 
of focal liver lesions (16 males and 12 females; mean age, 56 years) 
between January 2014 and February 2015. Fifteen biopsies were 
performed manually under CT control, 13 using robotic guidance 
(MAXIO, Perfint Healthcare, India) combined with a respiratory mon-
itoring device (Breath Hold ES; Medspira, MN, USA).
Results: Six of the 13 (38%) robot-assisted liver biopsies required 
manual position correction of the biopsy device by a mean distance 
of 4.2 mm. Total procedure time was 12.4 minutes under robotic 
assistance and 10.8 minutes using manual approach (p = 0.24). The 
total dose-length product was 382.8 mGy·cm under robotic assis-
tance and 413.2 mGy·cm using the manual approach (p = 0.32). 
Biopsy results were inconclusive in 3 cases, 1 in the robot-assisted 
group. No complications occurred.
Conclusion: Robot-assisted biopsy of liver lesions using a respira-
tory monitoring device is safe and has a high accuracy.
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P-45
C-arm cone beam CT fusion imaging with CT-PET: impact on 
results of CNB of lung lesions
A. Puliti1, C. Floridi 2, A.M. Ierardi 3, F. Fontana 3, G. Xhepa 3, 

F. Giorlando 3, L. Volterrani1, G. Carrafiello 3;
1Radiology, AOUS Santa Maria alle Scotte, Siena, Italy, 2Radiology, 
University of Insubria, Varese, Italy, 3Radiology, Ospedale di Circolo, 
Varese, Italy

Purpose: CNB biopsy of the lung is subject to sampling errors. Mo- 
dern angiographic systems allow to perform C-arm cone beam com-
puted tomography (CBCT) to obtain cross-sectional imaging, which 
allows a precise planning of the sampling area and an accurate 
approach planning. A new software allows the image fusion between 
CBCT imaging and CT-PET scans. The purpose of this study is to eval-
uate the influence of the fusion imaging on the accuracy of CNB.
Material and Methods: From January 2014, 68 patients under-
went CNB lung biopsy for lung lesions with CBCT guidance after 
CT-PET assessment of their pathology. For each patient, during 
the procedure, we performed a CBCT scan to check the right posi-
tion of the needle inside the lesion. A manual, or automatic, fusion 
imaging between CBCT and CT-PET imaging were performed. 
Retrospectively, we evaluated the needle position compared to the 
higher standard uptake value (SUV) area. The data was correlated 
with histopathological results.
Results: Of the 68 patients, 42 were true positive (61.8%), 2 false pos-
itive (4.4%), 15 true negative (22.1%), and 8 false negative (11.7%). In 
the false-negative group, the needle position was outside the higher 
SUV area. In the true-positive group, the position was inside the area.
Conclusion: Present results demonstrate the capability of CBCT and 
CT-PET fusion imaging to increase the accuracy of CNB lung biopsy, 
thus allowing a more accurate choice of the sampling area and a 
better planning for the procedure.

P-46
Percutaneous image-guided biopsy in the era of personalized 
oncology
A. Khankan1, K. Saad 2, I. Kamnakch 3, F. Aris 3, D.A. Valenti 3, 

M. AlMoaiqel1;
1Medical Imaging, King Abdulaziz Medical City, Riyadh, Saudi Arabia, 
2Pathology, King Abdulaziz Medical City, Riyadh, Saudi Arabia, 
3Radiology, McGill University, Montreal, QC, Canada

Learning Objectives:
1. To highlight the impact of personalized oncology on interven-

tional radiology practice related to percutaneous image-guided 
biopsies.

2. To overview percutaneous image-guided biopsies, including tissue 
acquisition and analysis, image-guided techniques, ex-panded 
indications, expectations, and future directions relevant to inter-
ventional radiology.

Background: Personalized oncology, a new evidence-based trend 
in treating cancer, relies on molecular understanding of the dis-
ease, use of advanced diagnostic techniques, and tailoring of the 
treatment based on a patient’s molecular profile. This patient-spe-
cific management has influenced the interventional radiology prac-
tice. The recent advances in specific chemotherapy and novel tar-
geted therapy and the increasing need for specific molecular anal-
ysis and diagnosis of tumor histopathologic subtypes have had a 
direct impact on biopsy techniques due to the expanded indications 
of and expectations from the biopsy.
Clinical Findings/Procedure: Molecular profiling is an integral part 
of the histopathologic tests, and it is based on the availability of suf-
ficient and appropriate tissue. Tissue acquisition often requires nee-
dle biopsy under available imaging guidance. The most dramatic 

change has been to obtain biopsy within timely fashion or sequen-
tially under newly developed functional and molecular imaging to 
provide sufficient tissue for clinical and research purposes.
Conclusion: Percutaneous image-guided biopsy has an estab-
lished role in the diagnosis and management of a patient with can-
cer, and interventional radiologists are key members of the multidis-
ciplinary tumor boards. Interventional radiologists must be aware of 
the expanded indications, tissue yield, and expectations related to 
biopsy in order to adapt to the new changes, alleviate the possible 
challenges, and continue their efficient role in patient care.

P-47
Complications following US-guided core-needle biopsy for 
thyroid lesions: anatomic considerations and adjunctive 
techniques
E.J. Ha1, J.H. Baek 2;
1Department of Radiology, Ajou University School of Medicine, 
Suwon, Korea, 2Department of Radiology and Research Institute of 
Radiology, University of Ulsan College of Medicine, Asan Medical 
Center, Seoul, Korea

Learning Objectives: To present the spectrum of complications fol-
lowing US-guided core needle biopsy (CNB) for thyroid lesions and 
to make performers aware of the potential complications and pro-
vide useful preventive techniques.
Background: CNB presents an alternative to FNA to obtain tissue for 
diagnosis. Knowledge of various complications following US-guided 
CNB and understanding of US-based neck anatomy, particularly that of 
the nerves, vessels, and other critical structures, are important to pre-
vent complications. Inadvertent injuries of the neck nerves and vessels 
may be a cause of significant morbidity and medico-legal problems.
Clinical Findings/Procedure: The broad spectrum of the complica-
tions will be presented based on the actual data obtained from the 
authors’ hospital (period: 2008-2013, number of cases: 6175 patients 
with 6406 thyroid nodules) and published articles. Next, we will thor-
oughly review the US-based thyroid and peri-thyroid anatomy, as 
well as its clinical significance for reducing iatrogenic injuries. Useful 
anatomic landmarks and prevention techniques for complications 
will lastly be discussed to help reader comprehension. It will include 
basic and advanced techniques of thyroid CNB (i.e., selection of cut-
ting needle, approach route, and techniques for difficult cases).
Conclusion: Knowledge of various complications and US-based 
neck anatomy may be helpful for maximizing the adequacy and 
minimizing the complications that can result from US-guided CNB 
for thyroid lesions.

P-48
An axial puncture approach for draining deep pelvic abscess 
under fluoroscopy guidance
K. Shimizu1, K. Michimoto1, Y. Kameoka1, J. Miki 2, K. Kishimoto 2;
1Radiology, Jikei University, Kashiwa Hospital, Chiba, Japan, 
2Urology, Jikei University, Kashiwa Hospital, Chiba, Japan

The authors have devised a new approach for fluoroscopy-guided 
axial puncture through the perirectal space for percutaneous cath-
eter drainage of deep pelvic abscess. The puncture avoids transglu-
teal and transpiriformis approaches, which may reduce intra- and 
postprocedural pain and hemorrhage risk.
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P-49
Percutaneous needle aspiration of paraspinal lesions using 
XperGuide cone-beam CT: initial experience
H.J. Park
Radiology, Kangbuk Samsung Hospital, Sungkyunkwan University 
School of Medicine, Seoul, Korea

The aim is to report our initial experience using XperGuide cone-beam 
CT for percutaneous needle aspiration of paraspinal lesions. Per- 
cutaneous needle aspiration of paraspinal lesions using XperGuide 
cone-beam CT is easy, accurate, safe, and useful in determining 
treatment approach.

P-50
Bronchobiliary fistula (BBF) as a complication of drug-eluting 
beads transarterial chemoembolization (DEB-TACE) for 
hepatocellular carcinoma (HCC): first reported case
J. Otaka, T. Saguchi, K. Saito, K. Tokuuye;
Radiology, Tokyo Medical University, Tokyo, Japan

The day after DEB-TACE was performed through the right IPA for recur-
rent HCC in segments 7/8, the patient had dyspnea with severe bilipty-
sis. CT revealed pleural effusion and biloma. Immediate percutaneous 
drainage was performed, and BBF was confirmed under fluoroscopy.

Bone, spine and soft tissue intervention

P-51
Preoperative embolization for reducing perioperative blood 
loss in patients with spinal hypervascular tumors
A. Tarkhanov1, E. Grebenev1, A. Dorofeev 2, M. Kartashov 3;
1Radiology, Sverdlovsk Regional Oncology Center, Yekaterinburg, 
Russian Federation, 2Surgery, Sverdlovsk Regional Oncology Center, 
Yekaterinburg, Russian Federation, 3Radiology, Ural State Medical 
University, Yekaterinburg, Russian Federation

Purpose: To evaluate the efficiency of preoperative embolization 
for reducing perioperative blood loss in patients with spinal hyper-
vascular tumors.
Material and Methods: We analyzed the results of hypervascu-
lar spinal tumor treatment with patients who were treated in 2011–
2014. The group included 53 patients aged 27–77 years (average, 58): 
10 (18.9%) patients with primary tumors and 43 (81.1%) patients with 
metastatic disease. Endovascular intervention was performed in 
all cases with superselective catheterization of feeding vessels and 
embolization of hypervascular focus. We used embolic agents and 
various combinations (microparticles, coils, and liquid agents). Then, 
in a period of 1–10 days, all patients underwent open surgery. We 
calculated the average intraoperative blood loss in these cases and 
performed a comparison of the data with the literature data.
Results: According to the literature, blood loss in patients undergo-
ing surgery for spine tumors average up to 5500 ml, and in the case 
of metastases of renal cell cancer surgery, it can be up to 8000 ml. All 
patients who underwent embolization had intraoperative blood loss 
(average, 632.4 ± 99.7 ml). In patients with RCC, the values of blood 
loss with embolization (840.6 ± 208.7 ml) are several times smaller than 
those without embolization. There have been no in-hospital mortality 
associated with the volume of intraoperative blood loss. Neurological 
deficit after endovascular intervention occurred in three (7.7%) 
patients; 15 patients (38.5%) manifested postembolization syndrome.
Conclusion: Considering the data, it can be said that the preoper-
ative embolization is safe and greatly reduces intraoperative blood 
loss, which allows improved surgical treatment stage.

P-52
Anterior screw fixation of traumatic type 2 odontoid fractures 
with Xper-CT guidance in angiographical suite: our preliminary 
experience
D. Leni1, D. Fior1, F. Vacirca1, A. Vimercati 2, R. Corso1;
1Interventional Radiology, San Gerardo Hospital, Monza, Italy, 
2Neurosurgery, San Gerardo Hospital, Monza, Italy

Purpose: We aim to present our preliminary experience in the treat-
ment of traumatic type 2 odontoid fractures with anterior screw fix-
ation under Xper-CT guidance in the angiography suite.
Material and Methods: We considered 5 patients (2 females and 3 
males) in the period of June 2012-December 2014 presenting with trau-
matic type 2 odontoid fractures. All patients had fragment displaced 
posteriorly with no spinal cord injury; one of them was in extracorporeal 
membrane oxygenation due to ARDS secondary to the traumatic acci-
dent and received a high-dose anticoagulant therapy. Procedures were 
performed in the angiography suite with a minimally invasive approach 
by a neurosurgeon and an interventional radiologist under fluoroscopic 
control and Xper-CT guidance, under general anaesthesia. Xper-CT guid-
ance was used for planning the path of the Kirschner wire, to control its 
positioning, and to assess the correct position of the screw. Other surgi-
cal maneuvers were performed under fluoroscopic guidance. Length of 
surgery, complications, and clinical outcomes were evaluated.
Results: Screw fixation was performed without any complication in 
four patients. In one case, we had a rupture of Kirschner wire, whose 
fragment remained inside the odontoid body without any clini-
cal complications. Length of surgical procedures lasted from about 
60 minutes to about 100 minutes (patient in ECMO). The patient in 
ECMO remained 40 days in the ICU due to ARDS; the other patients 
had a rapid recovery.
Conclusion: Anterior screw fixation under Xper-CT guidance in the 
angiography suite is a safe procedure and can be proposed as a valid 
alternative to surgical approach in the operating room with simple 
fluoroscopic guidance.

P-53
Percutaneous cryoablation for the treatment of osteoid osteoma
T. Le Corroller, P. Champsaur;
Radiology, APHM, Marseille, France

Purpose: The purpose of this study was to evaluate the feasibility 
and efficacy of percutaneous cryoablation for the treatment of oste-
oid osteoma in adults.
Material and Methods: Thirteen consecutive adult patients (six male 
and seven female patients; mean age, 23.6 years; age range, 17–37 
years) who underwent CT-guided percutaneous cryoablation for 
the treatment of osteoid osteoma were retrospectively evaluated. 
Lesions were located in the spine (n=5), femur (n=3), cuboid (n=2), 
talus (n=1), fibula (n=1), and humerus (n=1). The procedures were 
carried out under local anesthesia and conscious sedation in ten 
patients and general anesthesia in three patients. Technical success 
was evaluated with post-procedure MRI at 6 weeks. Clinical outcome 
was assessed using a visual analog scale (VAS) to evaluate the sever-
ity of pain before and immediately after the procedure as well as at 
primary (6 weeks) and secondary (6–24 months) follow-ups.
Results: All procedures were considered technically successful. For 
each patient, the post-procedure MRI examination demonstrated an 
area of signal alteration corresponding to the cryoablation zone that 
included the nidus, and it showed no complications that resulted 
from the procedure. All patients experienced complete resolution 
of the symptomatology at the primary and secondary follow-ups 
(p<0.05). No minor or major complications were noted during the pro-
cedure, recovery period, or at the primary and secondary follow-ups.
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Conclusion: CT-guided percutaneous cryoablation is safe and effec-
tive in the treatment of osteoid osteoma in adults, and it can be 
accomplished without general anesthesia in selected cases.

P-54
A review of the safety and efficacy of CT-guided sacroplasty for 
sacral insufficiency fractures
T. Farrell
Radiology, Evanston Hospital, Evanston, IL, United States of America

WITHDRAWN

P-55
Evaluation of a new prophylactic device for bone malignant 
lesions in the hip
F. Deschamps1, T. Carteret 2, B. Lapuyade 3, T. de Baère1, L. Tselikas1, 

F. Cornelis 4;
1Department of Interventional Radiology, Institut Gustave Roussy, 
Villejuif, France, 2Department of Diagnostic and Interventional 
Radiology, CHU Bordeaux - Hôpital Saint André, Bordeaux, France, 
3Department of Diagnostic and Interventional Radiology, CHU 
Bordeaux - Hôpital Haut Lévêque, Bordeaux, France, 4Department 
of Diagnostic and Interventional Radiology, CHU Bordeaux - Hôpital 
Pellegrin, Bordeaux, France

Purpose: Percutaneous cement augmentation using viscous cement 
can be performed safely, by minimally invasive procedure, to treat 
malignant bone lesions. Although easy to use, cement is not biome-
chanically relevant to prevent hip fracture (no bending resistance) 
because it creates microcracks and bone fracture. Standard osteo-
synthesis fixation is also performed to prevent fracture in malignant 
lesions. The purpose of this study is to evaluate the impact of a new 
prevention-dedicated osteosynthesis device (PDOI) made of polymer 
and combined with cement, implanted using a minimally invasive 
approach for treating malignant bone lesions of the proximal femur.
Material and Methods: This study is a prospective series of 10 
PDOIs. To date, all 10 patients have been implanted. Clinical evalua-
tion includes Oxford hip score during a 1-year follow-up.
Results: Mean age and BMI of patients were 60.0±5.3 years and 
23.6±3.2 kg/m2, respectively. The Mirel score was 9.1 (8–12), and the 
ECOG functional status was 1.3 (0–3). Mean duration of implanta-
tion was 92 (60–155) minutes. Six patients were positioned supine 
and four were in the lateral decubitus position. Mean cement quan-
tity combined with the osteosynthesis device was 9.5 (3–15 cc). At 
2 months, visual analog scale (VAS) was 2.8 (2–3), and OHS-12 score 
was 23.5 (3–42).
Conclusion: Results of this prospective study demonstrate the fea-
sibility of the implantation of this new PDOI. This new treatment for 
pathological fracture prevention seems to be a promising alterna-
tive as it allows to continue radiotherapy and not to discontinue che-
motherapy. Patients’ follow-up data are expected to confirm the effi-
cacy of this technique.

P-56
Role of percutaneous radiofrequency in athletic pubalgia
S. Masala, M. Raguso, R. Fiori, A. Fusco, M. Morini, E. Calabria, G. Simonetti;
Diagnostic Imaging, Interventional Radiology, Molecular Imaging 
and Radiation Therapy, Policlinico Tor Vergata, Rome, Italy

Purpose: Role of pulse-dose radiofrequency (PDRF) in management 
of chronic pain in high-performance athletes with pubalgia.
Material and Methods: Between January 2013 and May 2014, 40 
high-performance athletes with pubalgia refractory to conservative 
therapies during the last 3 months were enrolled. The sensitive ramus 

of the ilioinguinal nerve and the obturator nerve were the goals of 
treatment. A 20-gauge cannula with a 10 cm length was introduced 
with a percutaneous access on the upper and lower edge of the supe-
rior ramus of the pubis. After the spindle was removed, a radiofre-
quency needle with a 10-mm “active tip” was introduced. PDRF was 
performed with 1200 pulses at 45 V and 20-ms duration, followed by 
a 480-ms silent phase. The purpose was to reach a tissue temperature 
under 45-50°C in order to arouse a modulatory effect on nerve fibers.
Results: All patients completed the treatment. Mean VAS scores 
before PDRF was 7.9±0.8. Pain intensity decreased up to 6-8 months 
in 34 patients (mean VAS scores 3.2±0.5 at 6 months and 3.7±0.3 
at 9 months). They followed an adequate physiotherapy program 
and started training 3 months after PDRF. Two patients had no pain 
relief; 4 had pain relief up to 3 months and then underwent again 
PDRF with similar results. No complications were observed.
Conclusion: Our preliminary results showed the potential role of 
PDRF in the management of chronic pubalgia in high-performance 
athletes. PDRF could be offered to athletes with chronic painful con-
ditions, which limit their trainings. A prospective, double-bind, ran-
domized clinical trial needs to confirm our results.

P-57
Efficacy of quantic molecular resonance in the treatment of 
contained disc herniations: preliminary experience
S. Marcia, E. Piras, S. Marini, A. Spinelli;
Radiology, ASL Cagliari - SS. Trinita’ Hospital, Cagliari, Italy

Purpose: The aim of this study is to prove the efficacy of quantic 
molecular resonance in the treatment of disc protrusions by means 
of pain relief and functions.
Material and Methods: Twenty-eight patients (12 males and16 
females; average age, 51.2 years) with sciatic pain due to contained 
disc herniation (Pfirrmann grade, 1–3) were selected for treatment 
with percutaneous disc decompression by means of quantic molec-
ular resonance. Diagnosis was confirmed by MRI and EMG in all 
patients. All procedures were performed under fluoroscopic guid-
ance with local anesthesia. Seventeen-gauge Crawford needles were 
used to insert the probe. Clinical evaluation by the assessment of 
pain by means of a 11-point visual analogue scale (VAS, 0–10) and of 
functions by means of the Oswestry Disability Index (ODI, 0–50) was 
performed at baseline and at 1 and 3 months after the procedure. RM 
checks have been performed at 3 months after the procedure.
Results: A total of 28 intervertebral discs were treated. Baseline 
pain was 8.2±1.5 and baseline ODI was 58.4%. At 1 month, pain was 
2.8±2.3 (p<0.01), while ODI was 19.3%. At 3 months, pain was 3±2.5 
(p<0.01), while ODI was 19.8%. No complications arose.
Conclusion: From our preliminary study, the treatment of contained 
disc herniation with quantic molecular resonance is an optimal ther-
apy for symptomatic patients, showing good reduction in pain and 
good increase in functions.

P-58
Factors affecting time to pain relief in patients with osteoid 
osteoma treated by CT-guided percutaneous radiofrequency 
ablation
G. Niazi, R. Refaat;
Radiology, Ain Shams University, Cairo, Egypt

Purpose: To prospectively analyze the factors that may affect time 
to pain relief post CT-guided percutaneous radiofrequency ablation 
(RFA) of osteoid osteoma. These factors include patient’s age, sex, 
amount of sclerosis surrounding the nidus, the relation to nearby 
joint, and the number of muscles that have to be traversed.
Material and Methods: Thirty patients diagnosed to have osteoid 
osteoma on the basis of clinical and radiological criteria were treated 
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by CT-guided percutaneous RFA. Pain was evaluated after the proce-
dure daily for one week using a visual analogue scale, with 0 denot-
ing no pain and 10 denoting the worst pain imaginable. Moreover, 
time to pain relief was analyzed in relation to age, sex, the amount 
of sclerosis surrounding the nidus, the relation to nearby joint, and 
the number of muscles that have to be traversed to reach the lesion.
Results: There was a highly significant positive correlation 
(p=0.0001 and r=0.636) between the amount of sclerosis surround-
ing the nidus and time to pain relief. On the contrary, there was no 
significant statistical difference in sex (p=0.654), relation to nearby 
joint (p=1.0), or the number of muscles that have to be traversed 
(p=0.108) in relation to time to pain relief. Considering age, there 
was a significant positive correlation (p=0.013 and r=0.446) between 
age and time to pain relief.
Conclusion: The amount of sclerosis surrounding the nidus of oste-
oid osteoma is the most effectual factor for time to pain relief post-
CT-guided percutaneous radiofrequency ablation treatment.

P-59
Cryoablation of vascular malformations: a phase I clinical trial
H. Fujiwara, H. Gobara, T. Hiraki, T. Iguchi, Y. Matsui, J. Sakurai, 
S. Kanazawa;
Radiology, Okayama University Medical School, Okayama, Japan

Purpose: To evaluate the safety of cryoablation for vascular malfor- 
mations.
Material and Methods: A phase I clinical trial of cryoablation for vas-
cular malformations started from December 2013 at our institute. On 
the date of submitting this subject, 7 patients were included in this 
study (3 men, 4 women). This study was scheduled to enroll 9 patients 
and will finish until the presentation. Inclusion criteria were as follows: 
patients with limited vascular malformations, age more than 10 years, 
and some symptoms and without severe comorbidities or severe anti-
coagulopathy. Cryohit (Galil Medical, Yokneam, Israel) was used to 
ablate the lesion. Cryoprobe puncture was performed mainly under 
US guidance or CT fluoroscopic guidance. Two freeze cycles were per-
formed in each ablation. The affected skin was warmed using warm 
water. The size and distribution of ice ball were checked on CT after 
each freeze cycle. Overlapping ablation was performed if needed. VAS 
score was used to evaluate the efficacy of cryoablation.
Results: All procedures were completed in the out-patient clinic. 
Pain was well tolerated under local anesthesia. Ice ball was well rec-
ognized by US or CT. Adverse events were post-procedural pain, dis-
turbance in walking, swelling, and edema. Severe adverse events did 
not occur. In one buttock case, leg nerve disturbance appeared dur-
ing a freeze cycle; we immediately stopped freezing, and the nerve 
symptom quickly recovered. VAS score decreased from 6.2 ± 1.6 to 
2.0 ± 2.4 at one month.
Conclusion: Cryoablation of soft tissue vascular malformation was 
safe and effective to control pain.

P-60
The injectability, viscosity, and mechanical characteristics of a 
novel adhesive bone cement for vertebroplasty
L. Kiri1, B. Dickey1, D. Boyd 2;
1School of Biomedical Engineering, Dalhousie University, Halifax, 
NS, Canada, 2Department of Applied Oral Sciences AND School of 
Biomedical Engineering, Dalhousie University, Halifax, NS, Canada

Purpose: It is desirable, at a minimum, that vertebroplasty cements 
possess (i) prolonged injection windows for extended delivery, (ii) 
constant injection consistencies for improved control, and (iii) lower 
elastic moduli to eliminate stiffness concerns, in order to enhance 
patient safety and clinical utility. We have developed a glass iono-
mer cement (GIC) that may meet all of these critical requirements. 

This study examines the injectability, viscosity, and mechanical char-
acteristics of this experimental GIC versus SpinePlex™.
Material and Methods: Glass powder (0.36ZnO/0.04SrO/0.206SiO
2/0.269GeO2/0.09CaO/ 0.0175ZrO2/0.0175Na2O molar-fraction) was 
combined with polyacrylic acid (Mw=12,700g/mol, 50wt%-aque-
ous) to produce a GIC (powder-liquid ratio=2.0/1.5). Spineplex™ was 
used as the control. Viscosity was measured using rotational rheom-
etry (500Pa shear stress, 1Hz). An Instron-3344 was used to deter-
mine injection forces (Finj; 12G cannula; extruding rate=10mm/min), 
strength and modulus (cylindrical samples: d=4mm, h=6mm; cross-
head speed=1 and 20mm/min).
Results: Finj for the GIC were between 6.085N±0.2984N to 12.33N 
±3.125N; significantly lower than SpinePlex™ (39.87±8.398N to 
>200N). GIC viscosity was largely consistent, not exceeding 20% of 
the maximum obtained. The viscous-to-elastic transition of the GIC 
(gelation) occurred at 6-7min; relatively constant Finj were main-
tained during this transition. The GIC had significantly lower moduli 
(589.7MPa±22.29MPa and 768.2MPa±21.03MPa for 1 and 20mm/min, 
respectively) in comparison to SpinePlex™ (822.7MPa±38.19MPa and 
894.1MPa±102.6MPa for 1 and 20 mm/min, respectively) irrespective 
of loading rate. Finally, the GIC provided strengths bordering those 
accepted in the vertebroplasty literature: 28.33MPa±1.677MPa and 
59.46MPa±1.961MPa for 1 and 20mm/min respectively.
Conclusion: The considerably lower, more consistent Finj paired 
with superior mechanical data of the GIC present an exciting 
advancement in vertebroplasty materials.

P-61
Effects on pain medication following percutaneous spinal 
augmentation: sustained significant decrease
D. Street, J.F. Morlese, W.J. Rennie;
Radiology, Leicester Royal Infirmary, Leicester, United Kingdom

Purpose: To determine if percutaneous spinal augmentation and ce- 
mentoplasty (pSAC) had a measurable effect on long-term analgesic use.
Material and Methods: All patients who attended the pre-assess-
ment vertebroplasty clinic at a tertiary referral centre in the United 
Kingdom over a 1-year period (2011) were identified retrospectively 
using electronic hospital clinic records. Repeat prescription docu-
mentation was obtained from the patient’s general practitioner or 
inpatient hospital records and compared with pre-assessment anal-
gesic documentation. End points were set at early 2015 or natural 
death. Fisher’s exact test (GraphPad software) was used to analyse 
the results.
Results: Forty-six patients (65% female; age range, 25–87 years; 
median 71) were assessed. Twenty-one patients (46%) had a diag-
nosis of osteoporosis, and 25 (54%) had a cancer-related diagnosis. 
Twenty-seven (59%) had a pSAC procedure performed over the next 
2 years, with 19 (41%) deemed unsuitable. Of the 27 patients who 
underwent a pSAC procedure, a statistically significant (p=0.0188) 
decrease in analgesic use, as defined by the WHO pain ladder was 
noted in 17 patients (63%) when compared with those who did not 
undergo the procedure. There was no significant relationship to age, 
sex or diagnosis.
Conclusion: The pSAC led to a significant long-term reduction in 
analgesic use, suggesting a decrease in pain and an improvement in 
the quality of life.
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P-62
Outcome study after RFA in 105 patients with osteoid osteomas
L. Lassalle1, R. Campagna1, G. Corcos1, A. Babinet 2, J. Stephanazzi 3, 

A. Feydy1;
1Radiologie B, Hôpital Cochin, Paris, France, 2Chirurgie 
Orthopédique, Hôpital Cochin, Paris, France, 3Anesthésie, Hôpital 
Cochin, Paris, France

Purpose: To assess the outcome of patients treated by computed 
tomography-guided radiofrequency ablation (CT-guided RFA) for 
osteoid osteomas (OO).
Material and Methods: A monocentric, retrospective study was 
conducted. Patients with clinical suspicion and imaging diagno-
sis of OO were treated with CT-guided RFA, using the same device 
with either a 7-mm or a 10-mm active tip electrode. Specific precau-
tions were applied in case of articular or spinal OO. Patients were 
contacted by phone to evaluate long-term outcome in terms of pain 
and ability to perform daily activities (including sports) and long-
term complications. Success was defined as no residual pain and the 
ability to perform daily activities normally.
Results: From 2007 to 2014, 105 patients were treated by CT-guided 
RFA for OO at our institution. Mean patient age was 24.7 years 
(SD=11.3; range, 1–53), and mean delay to diagnosis was 15.5 months 
(SD=9.9; range, 3–48). Among patients who answered the follow-up 
call (n=56), the overall success rate was 89.3%: 49/56 (87.5%) had pri-
mary success of the procedure, and 1/56 (1.8%) had secondary suc-
cess (repeat-RFA after pain recurrence). Mean follow-up time was 
34.6 months (SD=24.6; range, 3–81). Few complications occurred as 
follows: 2 mild reversible peripheral nerve injuries, 1 brachial plexus 
neuropathy, and 1 broken electrode tip fragment.
Conclusion: Osteoid osteoma can be effectively and safely treated 
by CT-guided RFA. Beneficial effects of the percutaneous treatment 
persist at long-term follow-up.

P-63
Sciatica-like syndrome: differential diagnosis and 
percutaneous CT-guided and US treatments
F. Smaldone1, F. Arrigoni1, F. Ferrari1, A.V. Giordano 2, L. Zugaro1, 

A. Barile1, C. Masciocchi1;
1Department of Biotechnological and Applied Clinical Sciences, 
University of L’Aquila, L’Aquila, Italy, 2Radiology, Ospedale S. Salvatore 
L’Aquila, L’Aquila, Italy

Purpose: To present our experience in imaging-guided treatment of 
sciatic pain of non-disc origin.
Material and Methods: From July 2009 to September 2014, we 
studied 2300 patients with chronic sciatic pain with MRI of the lum-
bar spine and pelvis: 1461 patients showed a nerve compression 
caused by disc herniation; 389 patients had lumbar apophyseal 
arthritis; 98 patients had sacroiliac joint inflammation; 31 patients 
had insertional tendinopathy of hamstring tendons; 12 patients 
had piriformis syndrome; and in 309 patients, the cause of pain was 
unidentified. We performed TC-guided injections with O2-O3 and 
corticosteroids on 367 patients with lumbar apophyseal arthritis, 
87 patients with sacroiliac joint, and 10 patients with piriformis syn-
drome. We performed US-guided injections of platelet-rich plasma 
(PRP) on 27 patients with insertional tendinopathy of hamstring ten-
dons. Six months later, we repeated the MRI studies of the treated 
patients. All patients were also evaluated by VAS scale (before and 6 
months after the treatment).
Results: The mean VAS values after percutaneous CT-guided infil-
tration dropped overall by 80% (from 8 to 1.6) and after PRP percu-
taneous infiltration by 70% (from 6 to 1.8). The MRI controls showed 
a reduction of reactive edema of the sacroiliac joints and of the piri-
formis muscle. We also observed a recovery of morphological signal 

intensity in patients with insertional tendinosis of hamstring ten-
dons. No major complications occurred after therapy.
Conclusion: MRI is the gold standard for identification of sciatica-
like pain (of non-disc origin). The imaging-guided treatment is a very 
effective and safe solution to treat these symptoms.

P-64
Interlaminar epidural infiltrations in patients with severe 
degenerative lumbar spine: how often is the needle properly 
placed inside the epidural space without imaging guidance?
M. Tsitskari1, D.K. Filippiadis1, M. Kitsou 2, C. Batistaki 2, N.L. Kelekis1, 

G. Kostopanagiotou 2, A.D. Kelekis1;
12nd Radiology Department, University General Hospital “Attikon”, 
Athens, Greece, 2Pain Center, B Anesthesiology Clinic, University 
General Hospital “Attikon”, Athens, Greece

Purpose: The purpose of this study is to assess technical efficacy, 
accuracy, and safety of epidural (interlaminar) infiltrations performed 
blindly in a series of consecutive patients with severely degenerated 
lumbar spine.
Material and Methods: During the last year, 138 patients with severe 
degenerative lumbar spine underwent epidural (interlaminar) infil-
tration either as therapy for low back pain and neuralgia or as anes-
thesia prior to percutaneous vertebroplasty. Patients included in the 
study had already undergone a blind epidural infiltration with min-
imum or no pain reduction. The session was repeated in the angi-
ography suite. Patients were placed in the lateral decubitus position. 
Anesthesiologist performed blindly, with no imaging guidance, the 
needle placement stating the level of target from the beginning of 
the procedure. Once the anesthesiologist felt loss of air resistance 
and stated that needle was inside the epidural space, verification 
was performed by injection of 1-3 cc of iodinated contrast medium 
under fluoroscopy in the true lateral projection.
Results: Proper needle placement inside the epidural space was illus-
trated in 82/138 cases (59.4%), while extra-epidural location was veri-
fied post-contrast medium injection in 56/138 cases (40.6%). Target 
level was accurately defined in 96/138 cases (69.6%), whereas in 42/138 
cases (30.4%), needle was advanced in a different than the stated level. 
In 5/138 (3.6%) cases, there was puncture of the dura matter.
Conclusion: Blind interlaminar epidural infiltrations lack the accuracy 
of exact needle location that imaging guidance offers in ~40%. Imaging 
guidance for interlaminar epidural infiltrations ensures accurate needle 
placement and enhances the safety and efficacy of the technique.

P-65
Comparison between the radiation doses associated with 3D 
rotational angiography and CT utilized for vertebroplasty 
verification procedures
E. Michael1, I. Antonakos1, D.K. Filippiadis 2, A.D. Kelekis 2, 

N. Parmenidou1, E.P. Efstathopoulos 2, E. Brountzos 2, I. Seimenis 3;
12nd Department of Radiology, National and Kapodistrian University 
of Athens, Athens, Greece, 22nd Radiology Department, University 
General Hospital “Attikon”, Athens, Greece, 3Medical School, 
University of Thrace, Alexandroupolis, Greece

Purpose: This study aims to quantify and compare the radiation burden 
in terms of effective dose (ED), associated with three-dimensional  
otational x-ray angiography (3D-RX) and multi-slice computed tomo- 
graphy (MSCT) utilized for verification purpose after vertebroplasty.
Material and Methods: Thermoluminescent dosimeters (TLDs) 
were placed at the RANDO male phantom which was irradiated at 
the 3D-RX fluoroscopy unit, under conditions simulating the pro-
cedure, to estimate the dose-area product (DAP) to ED conversion 
factor. Data from 16 patients who underwent vertebroplasty over 
the last 2 years were collected, and ED was assessed by using the 
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defined conversion factor. For the patient cohort (n=24) who under-
went the confirmation procedure with an abdomen and pelvis CT 
scan protocol, appropriate ‘K’ factors from literature were used to 
convert registered dose-length product (DLP) values to ED.
Results: The ED estimated from the phantom irradiation was equal 
6.989mSv, resulting in DAP to ED conversion factor of 0.225mSv/
Gy·cm2. The radiation burden for the 16 patients who underwent 
3D-RX imaging was 8.8±3.1mSv and for the 24 patients who under-
went CT scanning was 5.1±2.0mSv.
Conclusion: Obtained results indicate that significantly higher radi-
ation burden is associated with the 3D-RX technique than with CT 
exposure (p<0.05) used for confirming vertebroplasty outcomes. 
The verification procedure with the 3D-RX unit appears to be more 
practical since it is performed immediately after vertebroplasty at 
the same modality while CT scan is usually performed on the day 
after vertebroplasty.

P-66
Cryoablation of breast cancer sternal metastases: preliminary 
outcomes of a new treatment approach
F. Veloso Gomes1, A. Ferreira 2, N. Afonso 3, M.J. Sousa 4, B. Gonçalves5;
1Radiology, Centro Hospitalar do Algarve, Faro, Portugal, 2Surgical 
Oncology, IPOFG Porto (Portuguese Institute of Oncology), Porto, 
Portugal, 3Medical Oncology, IPOFG Porto (Portuguese Institute of 
Oncology), Porto, Portugal, 4Interventional Radiology, IPOFG Porto 
(Portuguese Institute of Oncology), Porto, Portugal, 5Serviço de 
Radiologia de Intervenção, Instituto Portugues de Oncologia - FG, 
Porto, Portugal

Purpose: The purpose of this study is to review the safety, clinical 
effectiveness, and imaging response of cryoablation for sternal 
metastases in patients with breast cancer.
Material and Methods: A retrospective analysis of all patients with 
breast cancer and solitary bone sternal metastases or oligometa-
static disease treated with cryoablation was performed. The major 
goal was local tumor control and pain palliation, if present.
Results: Between September 2013 and February 2015, a total of 
seven patients, all females with a mean age of 53±14 years under-
went cryoablation of breast cancer sternal metastases. Four patients 
had the procedure performed for pain palliation (4/7), with resolu-
tion of symptoms in all of them (4/4) and without pain recurrence 
during follow-up between 3 and 21 months. Three patients were 
treated for local tumor control (3/7), with two having complete 
response (2/3) and one having partial response (1/3). Follow-up with 
scintigraphy in five patients showed no recurrence in two (2/5) and 
persistent disease in three (3/5). The major complication was a skin 
burn (second degree), with resolution in 1 month.
Conclusion: There is no consensus regarding the treatment of iso-
lated sternal metastases in breast cancer; although it is currently 
regarded as stage IV (AJCC) disease, they appear to have a good dis-
tant disease-free survival. Cryoablation is a safe and palliative treat-
ment, which is effective for pain relief and likely to be effective for 
local tumor in sternal metastases. The procedure becomes safer 
and more effective, as experience increases and if some technical 
aspects are considered.

P-67
Ultrasound-guided removal of foreign bodies: personal 
experience
C. Floridi, F. Piacentino, L. Callegari;
Radiologia, Ospedale di Circolo e Fondazione Macchi, Varese, Italy

Purpose: To describe a technique for the ultrasound-guided removal 
of a foreign body (FB) and to demonstrate its advantages over the 
standard surgical procedure.

Material and Methods: One hundred fifty-five patients (107 males 
and 48 females aged 9–65 years; median age, 31 years) presented 
at our institution between June 2009 and December 2014 with sus-
pected foreign bodies retained in the soft tissues of various body 
districts. Radiographic and/or ultrasound diagnosis was established 
by a radiologist expert in musculoskeletal sonography. The FB ultra-
sound-guided removal was performed in outpatients using high-
frequency linear-array probes, sterile material, local anaesthetic 
(lidocaine 2%), scapels and surgical forceps. Antibiotic prophylaxis 
with amoxicillin and clavulanic acid were prescribed to all patients 
for 7 days after the procedure.
Results: Technical success was 100%, and 155 FBs (59 glass, 50 metal, 
27 vegetable, 10 plastic and 9 stone) were successfully removed 
under ultrasound guidance in all patients. The procedure took 
between 15 and 30 min. No complications arose either during or 
after the procedure. Skin sutures were used in 4/155 cases.
Conclusion: Ultrasound-guided removal of an FB retained in the soft 
tissues is a good alternative to surgery as it is relatively straightfor-
ward, inexpensive and repeatable and carries a low risk of complica-
tions. These encouraging results suggest ultrasound-guided removal 
as the first-choice of procedure for the extraction of foreign bodies.

P-68
Percutaneous screw fixation plus cementoplasty in the 
treatment of painful bone metastases: preliminary experience
C. Pusceddu, N. Ballicu, B. Sotgia, G. Onida, R.M. Fele, L. Melis;
Radio-Oncology, Oncological Businco Hospital, Cagliari, Italy

Purpose: To retrospectively evaluate the feasibility and effective-
ness of CT-guided percutaneous screw fixation plus cementoplasty 
(PSFPC) in patients with painful bone metastases.
Material and Methods: Twenty-five patients (10 men and 15 women, 
median age 57 years) with 27 metastatic bone lesions from breast 
cancer (12), NSCLC (5), multiple myeloma (7), thymoma (1) and renal 
cell carcinoma (2) with painful pathological fractures or high risk 
of fracture underwent CT–guided PSFPC. Twelve metastases were 
located in the vertebrae, 12 in the pelvis and 3 in the femurs. Nine 
patients underwent to tumor ablation before the osteosynthesis. 
We analyzed the feasibility and complications of the procedure, the 
decrease in pain using VAS score, the walking ability classified in 
worse, unchanged and improved and length of hospital stay.
Results: All sessions were completed and all procedures were well 
tolerated. PSFPC was performed under local anesthesia and con-
scious sedation in all patients. There were no complications related 
to incorrect positioning of the screws or leakage of cement. All 
patients were able to walk within 6 hours after the procedure. The 
average length of hospital stay was 2 days. VAS score decreased 
from 7.1 (range, 4-9) before treatment to 1.6 (range, 0–5) 6 months 
after. No new bone fracture occurred during a median follow-up of 6 
months (range, 2-9).
Conclusion: Our results suggest that PSFPC is a safe and effective pro-
cedure which allows to stabilize the fracture and prevent the path-
ological fractures with a significant pain relief and good recovery of 
walking ability. PSFPC seems to be a promising alternative to surgery.
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P-69
Transfacet infiltrations: a new concept that opens new horizons...
P. Brunner1, S. Belkacem1, E. Brunner1, M. Baqué1, T. Lascar 2, 

N. Amoretti 3, J. Sedat 3, O. Brocq 4, J.M. Cucchi1, M. Liberatore1, 

M. Mourou1, A. Gangi5;
1Interventional Radiology, Centre Hospitalier Princesse Grace, 
Monaco, Monaco, 2Orthopaedic Surgery Department, Centre 
Hospitalier Princesse Grace, Monaco, Monaco, 3Service d’Imagerie 
Médicale, Centre Hospitalier Universitaire de Nice, Nice, France, 
4Rheumatology Department, Centre Hospitalier Princesse Grace, 
Monaco, Monaco, 5Interventional Radiology, University Hospital of 
Strasbourg, Strasbourg, France

Learning Objectives:
1. To demonstrate the relevance of facet joint infiltrations under CT 

guidance for the management of radicular pain.
2. To explain how to optimize such facet joint infiltrations at cervical, 

thoracic, or lumbar levels in order to reach the spinal nerve root target.
Background: Facet joint infiltrations often constitute the first minimal- 
ly invasive option for treating facet joint conditions. Such approaches 
may also be used in epidural or foraminal infiltrations aiming to treat 
discoradicular conflicts, as well as in foraminal or spinal canal stenosis, 
avoiding the use of epidural or foraminal spaces access.
Clinical Findings/Procedure: During facet joint infiltrations proce-
dures, a leak of contrast media is often seen in periarticular spaces 
(in the epidural area, in the ipsilateral foramen, in the spinous joint 
recess, or sometimes in the controlateral facet joint); and exception-
ally, contrast leaks have been observed in the intrathecal space (this 
raises other issues limiting injection of some types of corticoste-
roids). These “extravasations” of contrast media are most often con-
comitant with the intended intra-articular contrast injection. Thus, 
these extra-articular passages may technically be produced on pur-
pose to obtain close contact with the targeted nerve roots. These 
facet joint infiltrations become therefore “transfacet infiltrations.”
Conclusion: Facet joints constitute avascular sanctuaries and may 
also offer a safe approach to infiltrations for sciatic, crural, intercos-
tal, and cervicobrachial neuralgias by using “facet joint plus infiltra-
tions,” namely “transfacet infiltrations.” They may also be used as 
the first-choice treatment for periradicular spinal infiltrations, and 
can be performed on patients under antiplatelet treatment without 
increased spinal canal bleeding risk.

P-70
Specific approach to imaging criteria and vertebroplasty 
procedure in patients with multiple myeloma
L. Novosel, R. Smiljanić, D. Perkov, K. Potocki;
Department of Interventional and Diagnostic Radiology, University 
Medical Centre Zagreb, Zagreb, Croatia

Learning Objectives:
1. How to evaluate MRI findings in patients with multiple myeloma 

(MM) and how to avoid usual mistakes in analysis?
2. What should be the inclusion criteria for vertebroplasty in 

patients with MM?
3. Specific approach to and complications of vertebroplasty proce-

dures in MM.
Background: Percutaneous vertebroplasty is used for the treatment 
of painful benign vertebral compression fractures and also for patients 
with MM who are at a high risk for vertebral compression fracture due 
to osteoporosis. Many restrictions have prevented larger studies in this 
population; therefore, this specific area of intervention lacks diagnos-
tic, inclusion, and procedure guidelines. The main drawback of MRI is 
the lack of specificity. Focal or diffuse patterns may exist at diagnosis 
and may be a variation of the norm or reflect an alternative patholog-
ical or physiological process. Also, procedural complications tend to 
appear more often and require specific approach and care.

Clinical Findings/Procedure: Compression fractures in patients with 
MM are almost equally often in vertebrae affected directly by myelo-
matous lesions and vertebrae that show no direct signs of involve-
ment on MRI. Acute compression fractures in osteoporosis and MM 
generally mount a reparative response with edema. However, edema 
with MM may be decreased or even absent. Outcomes after verte-
broplasty in MM show similar, yet different, results than after the 
same procedure in benign fractures.
Conclusion: Vertebroplasty is an effective method of pain treat-
ment that allows reduction of narcotic use in patients with MM, but 
due to its specific nature and variable appearance, it requires addi-
tional diagnostic and procedural attention.

P-71
Imaging-guided hip viscosupplementation: what an 
interventional radiologist should know
P.L.F. Pegado1, D.N. Silva 2, A.B. Camões1, P.T. Alves1;
1Radiology, Centro Hospitalar Lisboa Central, Lisbon, Portugal, 
2Radiology, Hospital do Divino Espírito Santo, Ponta Delgada, Portugal

Learning Objectives:
1. To briefly review the indications for hip viscosupplementation (VS) 

as a local treatment for symptomatic osteoarthritis (OA).
2. To review the action of intra-articular hyaluronic acid (HA) 

injection and also which forms of HA are available.
3. To illustrate the intra-articular hip joint injection technique with 

fluoroscopy and ultrasound used in our center.
4. To discuss the role of interventional radiology (IR) on hip VS.
Background: VS is the intra-articular administration of preparations 
containing HA, intended to restore the normal biological proper-
ties of HA normally found in the synovial fluid. It has been used in 
humans for more than 30 years, mainly for knee OA but increasingly 
for other joints. Its use for hip OA is a more recent technique than 
that for knee OA due to the greater technical difficulty of infiltration 
in the hip, which requires imaging guidance.
Clinical Findings/Procedure: Describing our institution’s experi-
ence, we will present several selected cases of hip VS, explaining our 
technique protocol step by step. We will also demonstrate the utility 
of imaging not only as guidance to the correct articular injection but 
also in selecting the right patients by radiographic criteria.
Conclusion: Imaging-guided intra-articular VS is a feasible and safe 
procedure, providing significant relief from pain in patients suffer-
ing from hip OA. Imaging guidance allows knowing the precise ana-
tomic location of the HA, an important factor in both investigation 
and interpretation of patient response. Based on our experience, IR 
should be part of an integrated multidisciplinary team in the man-
agement of hip pain control.

P-72
Percutaneous epidural adhesiolysis for cervical radiculopathy
H.-Y. Kang1, S.-H. Lee 2, S.-Y. Moon 3;
1Interventional Radiology, Dongrae Wooridul Spine Hospital, Busan, 
Korea, 2Neurosurgery, Spine Health Wooridul Hospital (SHWH), 
Gangnam, Seoul, Korea, 3Clinical Research Division, Dongrae 
Wooridul Spine Hospital, Busan, Korea

Learning Objectives: To describe useful techniques of effective 
percutaneous epidural adhesiolysis (PEA) for cervical radiculopathy.
Background: Since the Racz catheter was developed in 1982, PEA 
using the Racz catheter is sometimes much more effective than 
conventional epidural steroid injection for cervical disorders caus-
ing neck pain and/or radiculopathy. But placing a catheter tip at the 
accurate site is still a problem because the catheter is thin and flexi-
ble. For successful treatment, approaching techniques are necessary.
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Clinical Findings/Procedure: The patient lies in the prone position. 
After checking the cervical levels with C-arm, the needle insertion 
site is marked. For cervical PEA, the contralateral approach has been 
used but the ipsilateral approach is an easier way to reach the target 
area based on my experience of 115 cases. The entry point depends 
on the targeted cervical level. If the target area is C6-7, the entry 
point is approximately T2 lamina. For the C5-6 level, T1 lamina on 
C-arm view is marked. The entry point for the C4-5 level is same as 
for the C5-6 level but slightly closer to the midline. An RX-2 epidural 
needle is introduced with the needle tip facing down. After touch-
ing the lamina, the needle tip slides into the C6-7 or C7-T1 space. 
After confirmation with epidurography, a Racz epidural catheter 
is advanced through the needle into the targeted region. Contrast 
medium is injected to confirm the nerve root and the filling defect; 
then, hyaluronidase and dexamethasone are injected.
Conclusion: The ipsilateral approach and different entry points are 
helpful techniques to improve the success rate of cervical PEA.

P-73
The role of IR in the treatment of benign bone and soft tissue 
tumours: current status
G. Tsoumakidou, V. Petsatodis, M.-A. Thénint, J. Garnon, G. Koch, 

J. Caudrelier, A. Gangi;
Interventional Radiology, University Hospital of Strasbourg, 
Strasbourg, France

Learning Objectives:
1. To describe the percutaneous techniques that can be used in 

cases of benign bone and soft tissue tumours.
2. To specify the indications for each technique and report their 

advantages, limitations and clinical success.
Background: Despite their benign characteristics, these tumours 
can cause significant pain and pressure on adjacent structures and 
impair patients’ everyday activities. Imaging-guided techniques, as 
an alternative to surgery, are minimally invasive with excellent treat-
ment outcomes and less associated morbidity, especially for difficult 
cases near vital structures where surgery may not be an option.
Clinical Findings/Procedure: We retrospectively reviewed the 
benign bone and soft tissue tumours treated in our department dur-
ing the last decade. These tumours include osteoid osteomas (OO), 
chondroblastomas, osteoblastomas, aneurysmal bone cysts, aggres-
sive vertebral hemangiomas (AVH) and neurinomas.
-   Small-sized OO were treated with laser photocoagulation.
-   Radiofrequency, microwave or cryoablation was used for larger-

sized lesions.
-   Cryoablation has the advantage of visualisation of the ablation 

zone with CT or MR imaging, thus reassuring complete lesion 
coverage and permitting safe ablation of lesions in proximity to 
nerves.

-   We reserved sclerotherapy for cases of AVH with paravertebral 
extension.

-   Thermal insulation, temperature monitoring and functional 
control/electrostimulation of the neural structures at risk was 
applied when the distance of the lesion structure at risk was 
<2cm.

-   In cases of lesions on load-bearing bones, cementoplasty was 
used alone or in combination with the ablation technique.

Conclusion: Percutaneous techniques can be considered as the first 
or alternative treatment choice in cases of benign bone and soft tis-
sue tumours.

P-73a
Various approaches for coaxial CT-guided percutaneous 
biopsy of vertebral lesions: review of anatomic and technical 
considerations
A. Janu1, S.S. Kulkarni1, N.S. Shetty1, A.M. Polnaya1, S.S. Patil1, 

K.B. Gala1, A. Puri 2, A. Gulia 2, M.H. Thakur 3;
1Interventional Radiology, Tata Memorial Hospital, Mumbai, 
India, 2Surgical Oncology, Tata Memorial Hospital, Mumbai, India, 
3Department of Radiology, Tata Memorial Hospital, Mumbai, India

Learning Objectives: The study aims to discuss appropriate access 
route planning with various approaches for coaxial CT-guided 
biopsy of vertebral lesions to maximize patient safety and optimize 
diagnostic yield as well as to recognize the advantages of using dif-
ferent coaxial needles for the same.
Background: Percutaneous CT-guided biopsy of vertebral lesions 
remains challenging because of the risk of injury to major neurovas-
cular structures and the spinal cord.
Clinical Findings/Procedure: The classical transpedicular approach 
is usually preferred for thoracic and lumbar vertebral lesions. For 
cervical spine lesions with complex cervical spine anatomy, we 
usually prefer anterolateral approaches. Lateral or parapedicular 
approaches are also used depending upon the location of vertebral 
lesions with advantage of avoiding injury to the cord and exiting 
nerve roots. For lytic lesions or lesions with paravertebral soft tissue, 
Cook’s Trucut core biopsy needle is used; sclerotic lesions are biop-
sied with Murphy’s bone biopsy needle; and Ackerman bone biopsy 
needle is used when more tissue is required for diagnosis.
Conclusion: Familiarity with normal cross-sectional anatomy of the 
spine facilitates the planning of a safe access route to avoid injury 
to major adjacent neurovascular structures. Overall thorough under-
standing of the advantages and disadvantages of each approach 
helps us in targeting the inaccessible-looking lesions with great 
accuracy and achieving a greater positive rate of diagnosis.

P-74
Retrograde transpubic (RTP) approach for percutaneous 
acetabular radiofrequency ablation and cementoplasty
S. Bauones, V. Freire, T. Moser;
Radiology, Hôpital Saint-Luc, Centre Hospitalier de l’Université de 
Montréal (CHUM), Montreal, QC, Canada

We report a case of disabling acetabular metastasis treated with 
thermoablation and cementoplasty. We used the RTP approach 
under dual guidance. We describe this technique, detailing its indi-
cations, advantages, and the technical tips to achieve a safe and sat-
isfactory procedure.

P-75
Percutaneous CT-guided cryoablation as an alternative treatment 
for an extensive pelvic bone giant cell tumor: a case report
P.S.B. Panizza, C.F.D.A. Cavalcanti, C.C. Leite, G.G. Cerri, M.R. Menezes;
Radiology, Sírio Libânes Hospital, São Paulo, Brazil

A 45-year-old man presented with a large giant cell tumor of the 
pelvic bone refractory to clinical treatment (denosumab) and who 
refused surgery (hemipelvectomy) underwent percutaneous CT- 
guided cryoablation with successful results, as observed in almost 3 
years of follow-up.
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P-76
A rare case report: percutaneous vertebroplasty for a patient 
with traumatic cervical vertebral body fractures
T. Nishiyama, N. Kobayashi;
Diagnostic and Interventional Radiology, St. Luke’s International 
Hospital, Tokyo, Japan

A 75-year-old male presented with severe neck pain due to post-
traumatic C6 compression fracture with pseudoarthrosis. His comor-
bidities contraindicated surgical fixation. We performed percuta-
neous vertebroplasty with local anesthesia subacutely, resulting in 
excellent pain relief and long-term stability.

P-77
Successful treatment of a cerebral spinal fluid (CSF) leak by the 
injection of NBCA through a 4-F vertebral catheter placed in 
the epidural space
J.J. Gemmete
Radiology, University of Michigan Hospitals, Ann Arbor, MI, United 
States of America

We report a case of a female who presented with postural headache. 
Imaging showed a CSF leak at C7-T1 with intracranial hypotension. 
The leak was successfully treated by NBCA injection through a 4-F 
vertebral catheter placed in the epidural space.

Clinical practice development

P-78
Safety and efficacy of capnography monitoring during procedural 
sedation for percutaneous hepatobiliary procedures
A. Vari1, F.M. Salvatori 2, M. Corona 2, F. Fanelli 2, C. Cirelli 2, R. Argiro’ 3, 

M. Bezzi 2;
1Department of Anesthesiology, Intensive Care and Pain Medicine, 
Sapienza University School of Medicine, Rome, Italy, 2Department 
of Radiology - Vascular and Interventional Radiology Unit, Sapienza 
University of Rome, Rome, Italy, 3Vascular and Interventional 
Radiology Unit, Sapienza University of Rome, Rome, Italy

Purpose: To evaluate the efficacy of capnography (measure of par-
tial pressure of CO2 in the exhaled breath) in addition to standard 
monitoring for detection of hypoxic events during procedural sedo-
analgesia (PSA) for percutaneous hepatobiliary procedures (PHP).
Material and Methods: Patients aged 18-80 after excluding those 
with ASA IV, cardiovascular instability, hypoxemia, pre-existing need 
for supplemental O2, undergoing PHP under IV fentanyl+propofol 
PSA with standard monitoring (SpO2, BP, HR, and EKG) were retro-
spectively compared with a group in which capnography was 
added, for detection of intraprocedural hypoxic events (SaO2<90%, 
EtCO2>10% baseline). HR, SpO2, NIBP, and EKG changes were exa- 
mined for both groups. Capnography was recorded in the study group. 
O2 with a nasal cannula (with a CO2 sampling line) was adminis-
tered at 3L/min. Incidence of respiratory depression (SaO2<90%), 
bradycardia (HR<50/min), and hypotension (systolic blood pressure 
<90mmHg) were recorded for both groups. Reduction of end-tidal 
CO2>10% of baseline and absence of exhaled CO2 were classified as 
respiratory depression.
Results: A group of 117 patients with similar demographics, clini-
cal, and procedural characteristics, with capnography added to stan-
dard monitoring during PSA for PHP, were retrospectively compared 
to a preexisting cohort (n=123) of similar cases who received standard 
monitoring only. Sedation-related respiratory depression occurred 
at similar rates in both groups (35 vs 32.5%). Capnography-detected 

respiratory depression significantly (>60 sec) preceded clinical hypoxia 
(SpO2<90%) in 28% (n=33) patients, allowing early interventions (O2 
increase and/or assisted ventilation) that significantly reduced the inci-
dence of desaturation in the capnography group (P<0.001).
Conclusion: Capnography enhances early detection of hypoxic 
events during propofol-fentanyl PSA for PHP, allowing a safer and 
effective timeline for ventilatory interventions.

P-79
Interventional radiology day ward: the experience of a tertiary 
centre
G.C. Makris1, N. Shaida1, A. Shaw 2, R. Pyneeandee 2, T.C. See 2;
1Academic Department of Interventional Radiology, Addenbrooke’s 
Hospital, Cambridge University Hospitals, Cambridge, United 
Kingdom, 2Radiology Department, Cambridge University Hospitals, 
Cambridge, United Kingdom

Purpose: A dedicated interventional radiology day unit (IRDU) was 
recently established at our hospital to improve patient care. This 
study aimed to assess the cost-effectivenes of this approach.
Material and Methods: Data regarding unit utilisation, discharge 
times and complications were retrospectively collected (01.03.2013 to 
31.03.2014). By monitoring the activity going through the IRDU and 
applying a contribution margin to the freed-up beds, the financial per-
formance was measured. Satisfaction survey questionnaires were sent 
randomly by post to 100 patients, previously admitted to the IRDU.
Results: During the studied period, 1513 patients were admitted 
to the unit. The mean utilisation of the IRDU was 80% and ranged 
between 68% and 92%. Given this utilisation rate of the IRDUs, seven 
beds from a total of 1400 inpatient bed days were freed over 1 year. 
From the obtained financial data, it was estimated that for the finan-
cial year 2013–2014, the IRDU managed to achieve a total of £470k as 
savings for the Trust. The return rate to our patient satisfaction survey 
was 40%. All patients were satisfied with their overall IRDU experience. 
The majority of the patients (79%–100%) were satisfied with various 
aspects of the service. No cancellations or breeches were reported.
Conclusion: The IRDU has brought significant benefits for the 
patients and hospital without compromising the quality of care. The 
unit brings the diagnosis and treatment of the IR patients under the 
same roof, offering more efficient patient management and reduc-
tion in costs.

P-80
Preliminary experience of using an intelligent needle planning 
device for CT-guided non-vascular interventions
X. Zhu, J. Shen;
Interventional Radiology, Suzhou University, Suzhou, China

Purpose: CT-guided interventional procedures have been widely 
performed by interventional radiologists in the past decades. In 
order to elevate the accuracy of needle puncture and reduce scan-
ning times, an intelligent needle planning device was used to help 
CT-guided puncture for interventional diagnosis and treatment.
Material and Methods: Totally, 60 non-vascular procedures were 
performed under CT guidance using the needle planning device 
ROBIO from Dec 2012 to Dec 2013 including 31 patients for biopsy, 
15 for liver radiofrequency ablation, 9 for cyst drainage and 5 for 
liver radioactive seed implantation. The aiming accuracy, puncture 
and localisation times and complications were recorded.
Results: We achieved successful puncture of 58 patients with only 
one design; however, two procedures failed while using ROBIO, 
including one case of lung biopsy and one case of cyst drainage. 
Mean localisation time of lung biopsy was 13.8±4.1 min, and mean 
puncture times were 1.1±0.2. Puncture accuracy was less than 5 mm 
in 16 punctures, 5–10 mm in 3 punctures and 12 mm in 1 puncture. 
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The mean puncture times were 1.6±0.8, 1.7±0.7, 1.1±0.4 and 1.9±0.8 in 
liver biopsy, liver radiofrequency ablation, liver cyst drainage and liver 
radioactive seed implantation, respectively. Complications occurred 
in 7 cases: pneumothorax in 2 (1 severe pneumothorax needed tho-
racic tube insertion), haemothorax in 1 and liver bleeding in 4.
Conclusion: ROBIO-assisted CT-guided interventional procedure is 
a convenient and safe method due to high accuracy and reduced 
scanning times. More clinical data should be collected for the pur-
pose of obtaining a comprehensive evaluation of the intelligent 
guiding device in our further work.

P-81
Block balloon technique for superselective catheterization of 
hardly accessible arterial branches
Y. Takeuchi1, H. Morishita 2, N. Hayashi 3, Y. Ichijo 3, K. Terayama 3, 

K. Yamada 3;
1Department of Radiology, North Medical Center, Kyoto Prefectural 
University of Medicine, Kyoto, Japan, 2Department of Diagnostic 
Radiology, Japan Red Cross Kyoto Daiichi Hospital, Kyoto, 
Japan,3Department of Radiology, Kyoto Prefectural University of 
Medicine, Kyoto, Japan

Purpose: Block balloon technique (BBT) is applied for superselective 
catheterization of hardly accessible arterial branches under temporary 
balloon occlusion of the parent arteries. This retrospective study is to 
evaluate the safety and efficacy of the newly developed technique.
Material and Methods: BBT was conducted for selective catheteriza-
tion of five targeting arteries (right inferior phrenic artery in two and 
inferior pancreaticoduodenal, accessory middle colic, and left hepatic 
artery in one each) in five adult patients. The procedures were intended 
for embolizing hepatic tumors in two, arterial hemorrhage in two, and 
type II endoleak in one. Preceding conventional manners, including the 
side-hole technique, failed to select targeting arteries arising steeply 
from the parent arteries. The procedure of BBT was as follows: manipu-
lating balloon and microcatheter from individual transfemoral control; 
positioning balloon catheter in the distal side, where the parent artery 
delivers the targeting artery; inflating balloon to block the parent artery 
until introducing a microcatheter toward the targeting artery; and exe-
cuting superselective embolization. Detail procedures, technical feasibil-
ity, and procedure-related complications were evaluated retrospectively.
Results: A 5-F, 9-mm-φ balloon catheter was employed for the 
celiac artery in two and for the superior mesenteric artery (SMA) in 
two; and a 2-F, 5-mm-φ balloon catheter was employed for the right 
hepatic artery in one. Interventional procedures were successful 
in all patients. Vasovagal reflex occurred during balloon occlusion 
of the SMA in one, and it disappeared after the balloon deflated. 
Arterial injury or other complications were not seen.
Conclusion: BBT seems safe and efficacious for superselective cath-
eterization of hardly accessible arterial branches.

P-82
Evaluating embolic agent administration using a novel 
vascular flow simulation model
M. Caine1, X. Zhang 2, M. Hill 2, P. Garcia1, S.L. Willis1, T. Chung1, 

A.L. Lewis1, M.R. Dreher1, T. de Baère 3;
1Innovation group, BTG International, Camberley, United Kingdom, 
2Facility of Engineering and the Environment, University of 
Southampton, Southampton, United Kingdom, 3Dept. of Interventional 
Radiology, Institut Gustave Roussy, Villejuif, France

Learning Objectives: Use of a novel vascular flow simulation (VFS) 
model as a tool for the IR to evaluate handling, administration, and 
flow characteristics of different particulate and liquid embolic agent 
formulations.

Background: We have developed a VFS that has a transparent vas-
cular phantom, which is directly visualized by the operator. The vas-
cular network bifurcates into 6 vascular subunits that can act as sepa-
rate embolizable target sites that become occluded with the embolic 
agent, resulting in concurrent flow changes in the vascular subunit.
Clinical Findings/Procedure: Catheterization is via a hemostatic 
valve and allows for proximal or selective catheterization using 
commercial microcatheters. The VFS allows the IR to explore such 
parameters as the effect of catheter tip placement, blood flow rate, 
injection rate, embolic concentration, and desirable “end points.” 
The viewing window allows the physician to observe first-hand the 
effects of embolization on the flow in the targeted subunit, as well 
as reflux and non-target embolization. Lipiodol® and microspherical 
embolic agents have been evaluated on the VFS and compared to 
fluoroscopic recordings of the same formulations delivered in vari-
ous in-vivo models of hepatic artery embolization. There was an 
excellent correlation between the observed flow dynamics of the 
embolic formulations in the VFS and that captured on fluoroscopy.
Conclusion: The VFS provides the IR with a tool to observe directly 
the effects of administration technique and formulation variation on 
the flow behavior of embolic agents predictive of the in vivo situation.

P-83
Magnetic resonance imaging-guided prostate biopsy versus 
systematic transrectal ultrasound-guided prostate biopsy in 
men with elevated prostate-specific antigen
S. Stojanovic, J. Ostojic, A. Petres, D. Popovic, V. Till;
Center of Radiology, Clinical Center of Vojvodina, Novi Sad, Serbia

Learning Objectives: Low ADC values increase the probability for 
precise sampling and detection of clinically significant cancer.
In borderline cases, such as highly elevated PSA and negative TRUS 
biopsy, multiparametric MRI has an important role.
Background: Prostate MRI offers an alternative to the elevated PSA/
negative TRUS biopsy dilemma. The apparent diffusion coefficient 
(ADC) value is a quantitative parameter of DWI, representing water 
diffusion in extracellular and extravascular spaces and capillary per-
fusion. Recent studies concluded that ADC measurement can differ-
entiate malignant prostate lesions from benign prostatic tissue. The 
diagnosis of prostate cancer has been mainly based on TRUS-guided 
biopsy. However, TRUS-guided biopsy is reported to have a false 
negative rate of 40%.
Clinical Findings/Procedure: This study included 50 patients with 
high serum PSA who underwent prostatic MRI examination with 
ADC mapping. After 1.5-T MRI, patients were referred for standard 
systematic TRUS biopsy (12 cores), followed by MRI-directed biopsy 
of prostate lesions (maximum 4). Targets were chosen based on ADC 
values, measured on fused axial T2 images and ADC maps. The phy-
sician performing ultrasound-guided biopsy reviewed the lesions 
seen on MRI and used this knowledge to direct the biopsies. MRI-
guided biopsies provided higher detection rate (82.1%) for signif-
icant prostate cancer than TRUS biopsies (74.1%). Subsequent MRI-
guided biopsy required significantly fewer cores and revealed a 
higher percent of cancer per biopsy core (p < 0.05).
Conclusion: The use of the ADC map for guiding prostate biopsies 
could improve prostate cancer detection rate and has the potential 
to reduce the sampling error associated with conventional biopsy.



CIRSE Abstract Book
S224 CIRSE

C  RSE

P-84
Biliary intervention: analgesia and sedation – is it good enough?
C.K. Cook1, D. Wilson 2, W. Sudath1;
1Radiology, Weston General Hospital, Weston-super-Mare, United 
Kingdom, 2Radiology, Bristol Royal Inf, Bristol, United Kingdom

Learning Objectives: Percutaneous biliary interventions are high-
risk procedures. Are we providing adequate analgesia and sedation?
We have performed a regional survey of interventional radiologists’ 
practice for biliary IR across South West UK, and we discuss the 
importance of anaesthetist-administered analgesia and sedation.
Background: This is a regional survey of 20 independent acute NHS 
trusts across SW UK. Both interventional radiologists and IR nurses 
were contacted initially by telephone and then with an automated 
electronic survey system. Questions were asked concerning patient 
pain and movement and whether anaesthetic support would be of 
value or was available. Data from interventional radiologists and IR 
nurses were analysed separately.
Forty-nine interventional radiologists and 20 IR nurses replied.
Clinical Findings/Procedure: Among the interventional radiologists, 
84% claimed a preference for an anaesthetist to be present (36% 
claimed this never occurred, and 42% had an anaesthetist for only 
specific patients). Only 2 institutions had routine cover. Further, 63% 
felt that patients experienced moderate to severe pain; 41% claimed 
pain and significant movement during the procedure. Of the IR 
nurses, a similar percentage (56%) thought that patients experi-
enced moderate to severe pain. Only 25% interventional radiologists 
and 57% IR nurses felt analgesia and sedation were good or satisfac-
tory. Half of both IR nurses and interventional radiologists denied 
having formal training for sedation or powerful analgesic use.
Conclusion: Pain and, to a lesser extent, movement are subopti-
mal aspects of patient care in biliary IR. There is a need for increased 
anaesthetist-supported IR lists and for structured training in analge-
sia and sedation for both interventional radiologists and IR nurses.

P-84a
The FIRST checklist for learning procedures
Y. Gupta, R.J. Owen;
Interventional Radiology, University of Alberta, Edmonton, AB, Canada

Learning Objectives: Despite the rapid progression of the spe-
ciality, training in IR has remained largely unchanged, relying on 
the apprenticeship model of ‘see one, do one, teach one’. However, 
the increasing complexity and range of procedures, along with the 
increasing emphasis on patient safety, demand a more efficient and 
less risky training approach. We review the literature and propose a 
new structured method for teaching procedures.
Background: Recently published IR curricula from the UK’s RCR and 
Europe’s CIRSE specify practitioner competencies but do not spec-
ify how they are best delivered. In the absence of guidance, there 
remains a wide range of approaches and effectiveness in the teach-
ing of procedures.
Clinical Findings/Procedure: We have reviewed the models that 
have been described in the teaching of technical skills and have 
developed the Five-step IR Structured Training (FIRST) checklist: 
1 Overview; 2 Demonstration; 3 Explanation; 4 Rehearsal and 5 
Performance. This provides a structured, goal-orientated approach 
to learning procedures that aims to optimise efficiency and patient 
safety. We have used the FIRST checklist to train a cohort of six 
nurses in PICC line placement and assessed their perception of the 
training structure via self-reported questionnaire. We compared the 
results with those of radiology residents who have undergone tradi-
tional PICC line training.
Conclusion: Our results demonstrate that trainees find the FIRST 
checklist to be a safer, more efficient and preferable alternative to 

the traditional apprenticeship approach. We envision that the struc-
tured procedural training will become the standard of care to best 
look after the needs of trainees and patients.

P-85
Successful hybrid interventional radiology for complications 
after pancreaticoduodenectomy
K. Shinozuka, T. Shibata, R. Imamine, M. Yabuta, K. Togashi;
Radiology, Kyoto University Graduate School of Medicine, Kyoto, Japan

A 63-year-old woman with portal vein thrombosis and ruptured 
pseudoaneurysm of a gastroduodenal stump after pancreaticodu-
odenectomy successfully underwent stent placement in the portal 
vein via ileocecal approach and percutaneous coil embolization for 
the pseudoaneurysm at a hybrid operating room.

P-86
Percutaneous transpancreatic endoprosthesis (PTE) for a 
malignant pancreatic duct obstruction
Y. Takeuchi1, N. Hayashi 2, Y. Ichijo 2, K. Terayama 2, K. Yamada 2, 

T. Terazawa 3, T. Miyamoto 3;
1Department of Radiology, North Medical Center, Kyoto Prefectural 
University of Medicine, Kyoto, Japan, 2Department of Radiology, 
Kyoto Prefectural University of Medicine, Kyoto, Japan, 3Cancer 
Chemotherapy Center, Osaka Medical College, Osaka, Japan

PTE was efficacious for managing an intractable pancreatitis caused 
by cancerous pancreatic duct obstruction. Percutaneous transpan-
creatic catheter traversed the obstruction to make a pull-through 
route via transduodenal access. Then, a 6-F, 10-cm endoprosthetic 
catheter was implanted successfully in the pancreatic duct through 
the duodenum.

P-87
Mechanical recanalization of bilateral fulminant pulmonary 
embolisms under ECMO using the aspiration technique
A. Felten1, L. Bergmann 2, S. Martini 2, M. Adamzik 2, W. Weber1, 
A. Titschert1;
1Institute for Diagnostic and Interventional Radiology, 
Neuroradiology and Nuclear Medicine, University Hospital 
Knappschaftskrankenhaus Bochum-Langendreer, Bochum, 
Germany, 2Department of Anaesthesiology, Intensive Care and 
Pain Management, University Hospital Knappschaftskrankenhaus 
Bochum-Langendreer, Bochum, Germany

We present the case of a patient who underwent removal of a large 
petrous bone meningioma and subsequently developed fulmi-
nant bilateral pulmonary embolism. She was treated interdiscipli-
narily under ECMO using the endovascular aspiration technique. 
Alternatives and pitfalls will be discussed.



SS/FC/HL/HTS/CMCIRSE 2015 S225Posters

Clinical practice development

P-88
Percutaneous irreversible electroporation of locally advanced 
pancreatic carcinoma using the dorsal approach
M.C. Melenhorst1, H.J. Scheffer1, J.A. Vogel 2, A. van Tilborg1, 
K. Nielsen 3, G. Kazemier 3, M.R. Meijerink1;
1Radiology, VUMC, Amsterdam, Netherlands, 2Surgery, AMC, 
Amsterdam, Netherlands, 3Surgery, VUMC, Amsterdam, Netherlands

A 76-year-old patient was referred for percutaneous irreversible 
electroporation (IRE) of an unresectable pancreatic tumor. Because 
ventral electrode placement was dangerous due to collateral ves-
sels, electrodes were placed paravertebrally alongside the aorta and 
inferior vena cava. IRE was successfully performed.

P-89
Percutaneous irreversible electroporation (IRE) for recurrent 
thyroid cancer
M.R. Meijerink1, H.J. Scheffer1, R. de Bree 2, M.C. Melenhorst1, R.-J. Sedee 2;
1Radiology and Nuclear Medicine, VUMC, Amsterdam, Netherlands, 
2Otolaryngology - Head and Neck Surgery, VU University Medical 
Center, Amsterdam, Netherlands

A 74-year-old patient presented with a third local recurrence of fol-
licular thyroidal carcinoma after extensive surgical resection and 
radiation therapy. Since all established focal therapies were contra-
indicated, irreversible electroporation was successfully performed. 
At 7 months, there was no residual vitality.

Dialysis intervention and venous access

P-90
Endovascular treatment of previously untreated dysfunctional 
radial-cephalic fistulas
J. Garcia Medina, G. González-Alvarado, N. Lacasa-Pérez, 

C. Alcántara-Zafra, J.J. García-Alfonso;
Vascular and Interventional Radiology, Hospital Reina Sofia, Murcia, 
Spain

Purpose: To show our experience in a study of the treatment of dys-
functional radial-cephalic fistulas in patients referred to the vascular 
department for the first time.
Material and Methods: Over a 15-year period, we performed 411 
percutaneous transluminal angioplasties (397 patients) in radial-
cephalic fistulas that had never previously been treated by radiolog-
ical or surgical means. Fifty-three percent of these fistulas were less 
than 1-year old at the time of angioplasty. Low-flow was the most 
frequent etiology of fistula dysfunction (63%). There were 33 throm-
bosed fistulas (8%) in which clots were removed by manual catheter-
directed aspiration. There were 50 immature fistulas (12.2%). High-
pressure balloons (81%), cutting balloons (5%), and cryoplasty bal-
loons (11%) were used to dilate stenoses.
Results: Eighty-four percent of stenoses were located in the anas-
tomotic area. In 1.5% cases, some stenoses in the radial artery were 
dilated. Nine percent of the lesions dilated were occluded. The ini-
tial success rate was 96.6%. Primary and secondary patency rates 
were 57% and 76% at 1 year and 35% and 55% at 2 years, respec-
tively. Better patencies were achieved with high-pressure balloons. 
At least one more dilatation was performed in 46% of the fistulas 
during follow-up.

Conclusion: Surgery is the traditional treatment for perianasto-
motic stenoses in radial-cephalic fistulas. However, endovascular 
treatment of perianastomotic stenoses in radial-cephalic fistulas is a 
better option for increasing the average functional life of an access.

P-91
Ultrasound-guided angioplasty of dysfunctional vascular access: 
the pros and cons
J. Garcia Medina, J.J. García-Alfonso;
Vascular and Interventional Radiology, Hospital Reina Sofia, Murcia, 
Spain

Purpose: To report the final results of a prospective study on 189 
duplex scan-guided balloon angioplasty cases for failing or nonma-
turing arteriovenous access.
Material and Methods: One hundred thirty-two failing or nonmatur-
ing arteriovenous access (106 radial, 1 ulnar, 21 brachial, and 4 PTFE) 
underwent 189 ultrasound scan-guided balloon angioplasties. Access 
site puncture and cannulation with short sheath, wire, and balloon 
advancement and inflation were guided by duplex scan only. A suc-
cess criterion was the non-use of fluoroscopy during the procedure.
Results: One hundred twenty-seven procedures (67%) were suc-
cessfully completed without fluoroscopy and contrast material. 
Most failures were due to a difficulty to traverse aneurysmal and tor-
tuous segments by ultrasound control as well as anastomotic steno-
ses. The primary patency rate at 6 and 12 months and two years was 
75 ± 3%, 41 ± 3%, and 14 ± 2%, respectively. The secondary patency 
rate at 6 and 12 months and two years was 85 ± 3%, 62 ± 4%, and 27 
± 4%, respectively.
Conclusion: This experience suggests that the endovascular repair of 
AV access under duplex scan guidance is feasible and safe. The super-
ficial location of AV access facilitates duplex scan visualization. This 
proposed approach averts contrast material use and radiation expo-
sure. Despite this, technical problems that appeared during the proce-
dures force us to be more cautious in advising this mode of treatment.

P-92
Is prostatic artery embolization (PAE) an effective treatment 
to remove indwelling bladder catheters (IBC) in patients with 
benign prostatic hyperplasia (BPH) unsuitable for surgery?
C. Migliorisi1, F. Barbosa1, S. Secco 2, D. Di Trapani 2, M. Nichelatti 3, 

A. Galfano 2, A. Bocciardi 2, A.G. Rampoldi1;
1Interventional Radiology, Ospedale Niguarda, Milan, Italy, 2Urology, 
Ospedale Niguarda, Milan, Italy, 3Statistic, Ospedale Niguarda, 
Milan, Italy

Purpose: Assess the efficacy and safety of PAE as an alternative 
treatment to remove IBC in patients with BPH.
Material and Methods: A prospective study was conducted from 
November 2013 to May 2014. Inclusion criteria: patients unfit for sur-
gery, IBC (for at least 3 months), and BPH. Exclusion criteria: bladder 
or prostatic cancer. Superselective PAE was performed according 
to Carnevale’s technique. Technical success: bilateral embolization. 
Clinical success: IBC removal.
Results: We performed PAE in 18 patients (mean age 77.2). Mean 
procedure time: 51min. Mean dose-area product (DAP): 818.5mGy/
cm2 (range 439-2023mGy/cm2). All patients were discharged the 
day after procedure. There were no intraoperative or peri-proce-
dural complications. Technical success: 16 patients (88.8%); primary 
bilateral embolization was possible in 15 patients. PAE was per-
formed unilaterally because of anatomical problems. Mean follow-
up was 6.4 months (range 4.5-11.6 months). Five patients (27.7%) 
complained urethral burning 48 hours after the procedure; 2 (11.1%) 
had urinary tract infection first month after catheter removal; 4 
(22.2%) acute urinary retention episodes were treated with catheter 
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positioning, definitively and successfully removed after 15 days. 
Clinical success: 17 patients (94.4%). Catheter was removed 17 days 
after PAE (range 15-31 days). The medium prostate volume before 
procedure was 80.18cc (range 34-165cc). Post-PAE imaging is avail-
able for 10 patients (55.5%); prostate volume reduction was statis-
tically significant 62.53cc (range 38-123cc), p=0.0078. Also, PSA was 
significantly reduced (2.25ng/ml to 0.89ng/ml, p=0.0156).
Conclusion: PAE is feasible, safe, and efficacious in patients with 
IBC and severe comorbidities. PAE may play an important role in 
patients in whom medical therapy has failed and who are not can-
didates for surgery.

P-93
Long-term outcomes of percutaneous transluminal angioplasty 
in immature autogenous arteriovenous fistula patients
S.W. An1, N.J. Seong1, C.J. Yoon1, C.H. Jeon1, Y.J. Kim1, Y.N. Woo1, B.M. Kim 2;
1Radiology, Seoul National University Bundang Hospital, Gyeonggio-
do, Korea, 2Radiology, Dankook University Hospital, Cheonan-si, Korea

Purpose: To evaluate the technical feasibility, long-term clinical out-
comes of immature arteriovenous fistula (AVF) after percutaneous 
transluminal angioplasty (PTA) and to analyze the risk factors affect-
ing patency.
Material and Methods: Between October 2003 and April 2013, a 
total of 40 patients (M:F=20:20; mean, 62 years) with immature AVF 
were referred for PTA at our institute. Fistulography and ultraso-
nography were performed to evaluate the stenosis or occlusion of 
immature AVF. Thereafter, PTA was performed with the retrograde 
transvenous approach and balloon catheter. Technical/clinical suc-
cess rate was evaluated and primary/secondary patency of AVF was 
estimated using Kaplan–Meier analysis. Risk factors (immature time, 
stenotic portion, balloon size, rupture of vein, and accessory vein) 
for patency was analyzed with the log-rank test. All medical records 
were retrospectively reviewed.
Results: Technical and clinical success rates were achieved in 100% 
(40/40) and 95% (38/40), respectively, without any significant com-
plication. Vascular ruptures occurred in 10% (4/40), but hemostasis 
was achieved by the balloon catheter tamponade. One-year primary 
and secondary patency rates of the 40 patients were 57% and 81%, 
and the estimated average and median patency were 1165 and 1038 
days. There were no significant predisposing factors for patency by 
the log-rank test.
Conclusion: PTA of immature AVF has good clinical results and 
patency, even in rupture cases. Also, there was no significant risk fac-
tor affecting patency in our study.

P-94
How to stay sharp: the who, how, and why of sharp 
recanalization for venous occlusions
P. Delli Fraine, A. Gotra, A. Bessissow, L.-M.N.J. Boucher, D.A. Valenti;
Radiology, McGill University Health Center, Montreal, QC, Canada

Learning Objectives:
1. Describe the spectrum of central venous occlusions (CVOs) and 

the indications for sharp recanalization (SR).
2. Describe the technique of and materials required for SR. Discuss 

innovative/emerging ways of performing SR.
3. Discuss the pearls/pitfalls of SR.
Background: CVOs are commonly seen in patients on hemodialy-
sis and with certain malignancies. Dialysis-related trauma to veins 
and repetitive line insertions often lead to CVOs, which can interfere 
with hemodialysis and central venous access. Obstruction by tumors 
and strictures from their treatments can also lead to CVOs. CVOs may 
cause serious symptoms, including swelling, headaches, and visual 
problems. Although standard recanalization methods have a high 
success rate, crossing CVOs may require the use of an SR technique.

Clinical Findings/Procedure: Once standard techniques have failed, 
SR is considered. Two venous access points are achieved, allowing 
catheter placement on each side of the occlusion, which is mapped 
by simultaneously injecting both catheters. The downstream cathe-
ter is then replaced with an SR set. Use of a TIPS set, 20–22-G punc-
ture needles, back of a stiff wire, re-entry, and radiofrequency cath-
eters has been described. Puncturing from the low- to high-pressure 
vessel is recommended. The set is advanced towards an upstream 
target, including catheters, snares, inflated balloons, and guide-
wires. Once the target is reached, intraluminal positioning is con-
firmed. Through-and-through access is achieved, allowing for angio-
plasty and stenting.
Conclusion: When routine techniques fail, SR, using tools in the 
angiography suite, is an effective way of restoring flow through 
CVOs, allowing for relief of associated symptoms and improvement 
of dialysis access function.

P-95
Peritoneal dialysis: the role of the radiologist from the 
placement of the catheter to complications
Q. Ordi i Camprubi, C. Parra-Fariñas, X. Guri Azogue, 

C. Gonzalez-Junyent, E. Castellà Fierro;
Radiology, Hospital Universitari Vall d’Hebron, Barcelona, Spain

Learning Objectives:
1. Review the technical implementation of the peritoneal catheter 

by the interventional radiologist at our center.
2. Learn to recognize the imaging characteristics of the peritoneal 

dialysis catheter: it is important for the radiologist to be familiar 
with common findings.

3. Recognize and review the types of complications using different 
imaging techniques.

Background: A retrospective study of 25 patients was performed 
in 2014. We reviewed the peritoneal dialysis catheters placed by the 
interventional radiology unit for the technique implementation for 
its proper functioning and possible complications with the different 
imaging techniques such as ultrasound and CT.
Clinical Findings/Procedure: Of the 25 patients reviewed, we iden-
tified multiple complications related to the following:
-   Infection of both the entry point and the tunnel
-   Malpositioning, kinking, and entrapment of the catheter by 

peritoneal adhesions
-   Dialysate leak around the catheter
-   Incisional hernias
Conclusion: Ultrasound allows a reliable assessment of the state of 
the tunnel. It has a good concordance between clinical findings and 
radiological images and is the method of choice for the start of the 
study of possible infectious complications. Therefore, it allows us to 
differentiate between deep and superficial complications, such as 
leaks and malpositioning, thus allowing dynamic studies without 
subjecting patients to invasive or ionizing techniques.

P-96
Sharp recanalization of a debilitating left subclavian vein 
occlusion using a TIPS needle
P. Delli Fraine, A. Gotra, A. Bessissow, L.-M.N.J. Boucher, D.A. Valenti;
Radiology, McGill University Health Center, Montreal, QC, Canada

A 34-year-old hemodialysis patient presented with recurrent debili-
tating left arm swelling. A 1-cm left subclavian vein occlusion failed 
routine recanalization techniques. Sharp recanalization with a 
Rösch-Uchida TIPS set crossing the lesion was performed, allowing 
for serial angioplasty, stenting, and rapid symptom improvement.
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P-97
A rare successful treatment with the rendez-vous technique 
of complete efferent vein thrombosis of AVF after failure of 
traditional revascularization techniques
S. Bonomo, G. Giordano, C. Trombatore, G. Stroscio, V. Magnano S. Lio;
Diagnostic and Interventional Radiology, ARNAS Garibaldi Nesima 
Hospital, Catania, Italy

We successfully treated using the rendez-vous technique a 70-year-
old male with complete efferent vein thrombosis for 5 cm using 
double-access with a 4-Fr introducer sheath from above and 20-G 
cannula needle into the patent portion beyond the anastomosis, an 
0.018-inch guidewire and a balloon-catheter.

P-98
A rare complication of indwelling haemodialysis catheters 
implanted in haemodialysis patients using a transhepatic 
approach: dislodgment of the catheter into the peritoneum
O.F. Nas, E. Toklu, C. Erdogan;
Radıology, Uludag University Faculty of Medicine, Bursa, Turkey

Main complications of indwelling haemodialysis catheters implanted 
by a transhepatic approach are bleeding, infections and thrombosis. 
We present a rare complication of indwelling haemodialysis catheter 
implanted by a transhepatic approach in a patient with fistulas and 
central venous occlusion.

P-99
Implantation of indwelling haemodialysis catheters in the 
inferior vena cava using a balloon in a haemodialysis patient: 
a rare case
O.F. Nas, A. Kaya, C. Erdogan;
Radıology, Uludag University Faculty of Medicine, Bursa, Turkey

We describe translumbar catheterisation of the inferior vena cava 
(IVC) by inflating a balloon in the IVC lumen for increased safety in a 
patient with chronic renal failure. This is the first article in literature 
which presents this technique.

P-100
Life-threatening complication after percutaneous transhepatic 
access for hemodialysis treated by embolization using the 
percutaneous transhepatic approach
M.A. Souza, M.S. Maciel, S.L. Cosme, B.F. Pilan, J.M. Motta-Leal-Filho, 

O.I. Pereira, F.C. Carnevale;
Instituto de Radiologia, Hospital das Clínicas da Faculdade de 
Medicina da Universidade de São Paulo, São Paulo, Brazil

A hemodialysis patient who had exhausted all usable veins for vas- 
cular access underwent percutaneous transhepatic catheter place- 
ment. Ultrasound revealed blood in the abdominal cavity. Porto-
graphy showed active portal vein bleeding. Embolization of the por-
tal vein branch using direct puncture was successfully performed.

P-101
Management of misplaced central venous catheter
M. Gok1, C. Cinar 2, H. Bozkaya 2, S. Güneyli 3, M. Parildar 2, I. Oran 2;
1Radiology, Kafkas University, Kars, Turkey, 2Department of 
Interventional Radiology, Ege University Faculty of Medicine, Izmir, 
Turkey, 3Radiology, Bulent Ecevit University Faculty of Medicine, 
Zonguldak, Turkey

We present a case of misplaced (anterior mediastinum) central venous 
catheter (CVC). With this case, we review the diagnosis and interven-
tional management of such cases.

Embolotherapy (excluding oncology)

P-102
Clinical significance of pulmonary arteriovenous malformation 
reperfusion
C. Kaufman1, K. Henderson1, J. Pollak 2;
1Diagnostic Radiology, Yale University, New Haven, CT, United 
States of America, 2Vascular and Interventional Radiology, Yale 
University School of Medicine, New Haven, CT, United States of America

Purpose: To assess the clinical significance of reperfused pulmonary 
arteriovenous malformations (rPAVM) after embolization.
Material and Methods: This retrospective review examined patients 
who underwent PAVM embolization between January 1, 2006 and 
December 30, 2007, excluding patients with diffuse PAVMs. Clinical 
history, symptoms, and imaging findings were reviewed at the time 
of embolization as well as during follow-up through December 30, 
2013, including note of any reperfused PAVMs. Symptoms were 
graded as mild (hypoxia-related events, anemia, migraine) and 
severe (TIA/stroke, septic emboli, hemoptysis, hemothorax).
Results: During the treatment period, 101 patients underwent 
PAVM embolization. Twenty seven underwent repeat embolization 
for reperfusion of previously embolized PAVM. None of these devel-
oped recurrent rPAVM during follow-up, but three other patients 
developed a new rPAVM, giving a total of 30 patients with rPAVMs.
Eighteen patients were found to be symptomatic at the time of pre-
sentation with rPAVM. Three were excluded on the basis of respira-
tory manifestations felt not to be PAVM-related. Of the 15 remaining, 
13 had at least one other significant PAVM at the time of diagnosis 
of reperfusion. Only 2 symptomatic patients had only rPAVM, both 
with mild manifestations. A Fisher exact test showed a statistically 
significant difference (p=0.004) between symptomatic patients with 
only rPAVM and those with rPAVM and other new PAVMs.
Conclusion: The majority of symptomatic patients with rPAVM had 
additional PAVMs requiring embolization. None of the symptomatic 
patients with only rPAVM had severe manifestations. This suggests 
that rPAVM plays a small role in patients with recurrent symptoms 
after embolization.

P-103
Transcatheter arterial embolization for hepatocellular 
carcinoma via collateral vessels using microspheres
T. Aramaki1, E. Bekku1, R. Sato1, M. Moriguchi1, K. Asakura 2, M. Endo 2;
1Div. of Interventional Radiology, Shizuoka Cancer Center, Shizuoka, 
Japan, 2Division of Diagnostic Radiology, Shizuoka Cancer Center, 
Shizuoka, Japan

Purpose: Transcatheter arterial embolization (TAE) for hepatocel-
lular carcinoma (HCC) using microspheres is commonly performed. 
However, the safety of TAE via collateral vessels (e.g., the right infe-
rior phrenic artery) remains unknown. Therefore, we evaluated the 
safety of TAE for HCC via collateral vessels using microspheres.
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Material and Methods: Microspheres were approved for clini-
cal use in our country beginning in February 2014. Therefore, the 
patient inclusion criteria were as follows: 1) treatment between 
February 2014 and December 2014, 2) TAE performed for the man-
agement of HCC nodules, 3) TAE performed using microspheres, 
4) TAE performed via collateral vessels, and 5) Eastern Cooperative 
Oncology Group (ECOG) performance status was 0 or 1. The safety 
was evaluated using Common Terminology Criteria for Adverse 
Events (CTCAE) ver. 4.0.
Results: Between February 2014 and December 2014, we per-
formed 363 sessions of TAE. We performed TAE using microspheres 
in 76 sessions and TAE for HCC via collateral vessels in 22 sessions (18 
patients). Collateral vessels utilized for treatment included 20 right 
inferior phrenic arteries, two left inferior phrenic arteries, two renal 
capsular arteries, one epicholedochal arterial plexus, one right adre-
nal artery, one right intrathoracic artery, one right intercostal artery, 
and one right gonadal artery. TAE was performed using DC beads 
in 17 sessions, hepasphere in four sessions, and embosphere in one 
session without major complications.
Conclusion: TAE for HCC using microspheres via collateral vessels 
was as safe as that performed via the hepatic artery.

P-104
Safety, technical success, and short-term outcomes of 
the microvascular plug for embolization of pulmonary 
arteriovenous malformations
M.B. Conrad1, B. Ishaque1, M.A. Dickey1, R.K. Kerlan, Jr1, H. McGregor1, 

L. Saeed1, S. Nanavati1, S. Hetts 2, M. Wilson1;
1Radiology and Biomedical Imaging, University of California, San 
Francisco, San Francisco, CA, United States of America, 2Radiology, 
UCSF Medical Center, San Francisco, CA, United States of America

Purpose: To evaluate the safety, technical success, and short-term 
outcomes of the previously unreported use of the MicroVascular 
Plug (MVP) for embolization of pulmonary arteriovenous malforma-
tions (PAVM).
Material and Methods: Patients with PAVMs embolized with MVPs 
(Covidien, Irvine, CA) between September 2014 and February 2015 
were reviewed. Technical success was defined as immediate intra-
procedural angiographic occlusion of the feeding artery. Follow-up 
post-procedure angiography or contrast-enhanced computed to-
mography was obtained in all patients to assess for PAVM reperfu-
sion or migration.
Results: The MVP was used in 6 patients to embolize the feeding 
arteries of 18 PAVMs. Two patients had neurologic symptoms and 2 
had cardiopulmonary symptoms prior to treatment. Fifteen AVMs 
were simple and 1 was complex. The average feeding artery size was 
3.0 mm. Two sizes were used (12 MVP-3 and 6 MVP-5). Technical suc-
cess was 94%. One patient required immediate coil deposition proxi-
mal to the plug to achieve post-deployment angiographic stasis due 
to feeding artery tortuosity. There was no reperfusion noted on fol-
low-up imaging. The average length of follow-up was 3 months. One 
patient had a symptomatic microembolus to the toe that resolved. 
There were no other complications.
Conclusion: The use of MVP for embolization of PAVMs has not 
been reported. MVP appears to be safe and results in a high rate 
of immediate angiographic occlusion and low rate of reperfusion. 
MVP is advantageous due to its resheathability, superselective dis-
tal microcatheter deployment, lack of need for proximal coil deposi-
tion, and immediate occlusion despite anticoagulation.

P-105
Geniculate artery embolization for the management of 
recurrent hemarthrosis: a single-center experience
Q. Kelly1, S.B. White1, J.C. Neilson 2, W.S. Rilling1, S.M. Tutton1, 

E.J. Hohenwalter1;
1Radiology, Medical College of Wisconsin, Milwaukee, WI, United 
States of America, 2Department of Orthopaedic Surgery, Medical 
College of Wisconsin, Milwaukee, WI, United States of America

Purpose: The purpose of this study is to validate small-particle geni-
culate artery embolization (GAE) as a safe and effective technique 
for the management of recurrent hemarthrosis of the knee follow-
ing total knee arthroplasty (TKA).
Material and Methods: IRB approval was obtained for this ret-
rospective review of patients who underwent small-particle GAE. 
Patient charts were reviewed for a history of bleeding diatheses, use 
of anticoagulants, response to conservative therapy, and the thresh-
old at which patients were referred to IR for GAE. Lower extremity 
angiography performed during GAE procedures were analyzed for 
consistency of technique. Procedural outcomes were evaluated for 
patients’ improvement in pain, range of motion (ROM), and quality 
of life (QOL). The incidence of intra-procedural and post-procedural 
morbidity and mortality was also evaluated.
Results: Five patients aged 70-84 were treated with GAE because of 
development of pain, swelling, and loss of mobility following TKA. 
GAE using polyvinyl alcohol (PVA) particles (45-355 microns) was 
performed after a mean of 31 months following TKA. No bleeding 
diatheses were documented. All patients were referred to IR after a 
trial of failed conservative management, which involved repeated 
knee aspiration. Four of 5 patients (80%) responded after a single 
GAE, reporting decreased pain and improved ROM and mobility. 
One patient required an additional GAE and achieved satisfactory 
results after the second procedure. Patients universally reported 
a high degree of post-procedural satisfaction and improved QOL. 
There were no procedure-related complications.
Conclusion: Small-particle GAE is a safe and effective treatment for 
recurrent hemarthrosis of the knee following TKA.

P-106
Feasibility of “squashing deployment” of Amplatzer vascular 
plug II in short segment embolization
M. Inoue, S. Nakatsuka, H. Yashiro, J. Tsukada, Y. Suyama, M. Tamura, 

S. Oguro, N. Ito, M. Jinzaki;
Diagnostic Radiology, Keio University, School of Medicine, Tokyo, Japan

Purpose: The Amplatzer vascular plug (AVP) II has three segments, 
including the central lobe and two discs on each side of the lobe. Each 
disc can be shortened and inverted by compression during deployment 
(squashing deployment), allowing for short segment embolization.
The purpose of this study is to evaluate the safety and efficacy of 
squashing deployment of AVP II.
Material and Methods: Between November 2013 and December 
2014, 29 AVPs II were used in 23 patients to embolize the internal 
iliac artery (21) and the subclavian artery (8). The in vivo length of 
AVP II was compared with the in vitro length measured using the 
corresponding tube model. Further, the change of shape of AVP II by 
volume rendering image on follow-up CT was performed.
Results: Complete embolization was achieved in all sessions, although 
an additional metallic coil was used simultaneously in one session. Mean 
diameter of the selected AVP II was 80% larger than that of the target 
vessel (range, 33%–100%). Bilateral sides of discs were stuffed in 5 AVPs 
II (group 1), one side in 14 (group 2), and neither side in 10 (group 3). 
Mean shortening rates of AVP II in group 1, group 2, and group 3 were 
42.1±9.7%, 30.2±7.5%, and 9.0±8.4%, respectively. No shape transforma-
tion of group 1 or 2 to 3 was observed on follow-up CT.
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Conclusion: Squashing deployment was safe, and it could enable 
short segment embolization.

P-107
An exploratory study of transcatheter arterial embolization 
with microspheres for symptomatic enlarged polycystic liver
Y. Sakuhara1, S. Nishio 2, T. Soyama1, D. Abo1, B. Takahashi1, T. Kimura1, 

K. Kudo1;
1Diagnostic and Interventional Radiology, Hokkaido University 
Hospital, Sapporo, Japan, 2Internal Medicine II, Hokkaido University 
Hospital, Sapporo, Japan

Purpose: To assess the safety and effectiveness of transcatheter 
arterial embolization (TAE) with microspheres for patients with symp- 
tomatic polycystic liver (PCL).
Material and Methods: This prospective study was approved by 
the institutional review board of our hospital. Five patients (1 man, 
4 women; mean age, 52.6±10.2 years) were enrolled. The chief com-
plaints were markedly distended abdomen and gastrointestinal 
obstruction caused by an enlarged PCL. Hemihepatic embolization 
with tris-acryl gelatin microspheres was performed in the hepatic 
artery supplying the hepatic lobe that showed predominant presence 
of cysts. Each patient underwent assessment of liver function, ques-
tionnaire survey about symptoms, measurement of the estimated vol-
ume of whole liver and liver cysts before and at 3, 6, and 12 months 
after TAE, and assessment of complications associated with TAE.
Results: All five patients successfully underwent TAE. The left lobe 
was treated in three patients and the right in two. After TAE, post-
embolization syndromes and transient elevation of white blood 
cells, aspartate aminotransferase, and alanine aminotransferase 
occurred in all patients, but none developed hepatic insufficiency 
or severe complications. The mean estimated whole liver volume 
was 7406±2323 mL and cyst volume was 6006±2443 mL before TAE, 
and changed to 90.8±12.9% and 93.3±9.8% of the pre-therapeutic 
value at 12 months after TAE, respectively. Three of five patients in 
whom contraction of the liver had been obrained reported signifi-
cant improvement of clinical symptoms within 3 months after TAE.
Conclusion: These results suggest that TAE with microspheres might 
be a safe and effective treatment for symptomatic enlarged PCL.

P-108
Radiological diagnosis and interventional embolization of 
hemoptysis associated with peripheral pulmonary artery 
pseudoaneurysms
J. Yodying, S. Thamtorawat, T. Tongdee;
Radiology, Siriraj Hospital, Mahidol University, Bangkok, Thailand

Purpose: Hemoptysis could be a life-threatening emergency with 
high mortality rate. In rare cases, the source of bleeding is from pul-
monary circulation. The aim of this study is to determine incidence, 
etiology, radiological diagnosis, and interventional embolization 
treatment outcome of peripheral pulmonary artery pseudoaneu-
rysms (PAPs) in patients with hemoptysis.
Material and Methods: A retrospective review of all consecu-
tive patients who underwent interventional embolization for mas-
sive hemoptysis between January 2009 and September 2014 was 
performed. Clinical and radiologic reviews of all patients with PAPs 
detected by multidetector row CT angiography (MDCTA), bronchial 
and non-bronchial systemic arterial angiography, and pulmonary 
angiography were analyzed.
Results: Among 104 patients, 8 PAPs (6.7%) were found in 7 
patients (7 men; mean age, 49 years). The underlying pulmonary 
diseases were inactive pulmonary tuberculosis (n=3), prior tho-
racic trauma (n=2), pulmonary actinomycosis (n=1), and Hodgkin’s 
lymphoma (n=1). Detection rate of PAPs on MDCTA, bronchial and 

non-bronchial systemic arterial angiography, and pulmonary angi-
ography were 100%, 71.4%, and 50%, respectively. A total of 12 ses-
sions of endovascular treatment, including transcatheter emboliza-
tions, percutaneous direct thrombin, and NBCA injections were per-
formed with a successful rate of 85.7%. Rate of recurrent hemopty-
sis was 14.3%. Procedure-related complications, including rupture 
of pseudoaneurysm during treatment (n=1) and hematoma at punc-
ture site (n=1), were detected.
Conclusion: MDCTA is an effective diagnostic tool, and it is useful 
for the treatment planning of PAPs, while catheterized bronchial and 
non-bronchial systemic arterial angiography and pulmonary angi-
ography is not always promising for diagnosis. Interventional embo-
lization is a safe and effective treatment for PAPs.

P-109
Long-term outcome of embolotherapy for pancreatitis-
induced pseudoaneurysms
W. Vander Mijnsbrugge1, S. Heye1, S. Cornelissen1, W. Laleman 2, 

C. Verslype 2, W. Van Steenbergen 2, G.A. Maleux1;
1Department of Radiology, University Hospitals Leuven, Leuven, 
Belgium, 2Department of Hepatology, University Hospitals Leuven, 
Leuven, Belgium

Purpose: To assess the safety and long-term efficacy of catheter-
directed embolization of pancreatitis-induced pseudoaneurysms 
and to analyze overall survival of these embolized patients.
Material and Methods: Patients referred for the endovascular treat-
ment of a pancreatitis-induced pseudo-aneurysm between January 
1998 and January 2014 were analyzed. All embolization procedures 
were performed by transcatheter techniques using different types 
of embolics. Demographic, technical-radiological, and clinical data 
were collected.
Results: Thirty-four patients were identified, with acute (n=13; 38%) 
or chronic (n=21; 62%) pancreatitis as underlying disease. 7 patients 
(20.6%) had an active bleeding when diagnosed, while in 27 patients 
(79.4%) the diagnosed pseudoaneurysm was not bleeding. In all 34 
patients, successful endovascular exclusion of the pseudo-aneu-
rysm was obtained after the first attempt without complication. The 
splenic artery was the most frequently affected vessel (n=12; 35%). A 
new pseudoaneurysm on a different vessel arose during follow-up 
in 3 patients (9%). In 1 patient (3%), the initially excluded pseudoa-
neurysm reopened during follow-up. All 4 recurrences occurred in 
the first 5 months after treatment. Long-term follow up (mean 6.6 
years; range 4 months–16 years) depicted estimated survival rates of 
94%, 89%, and 75% after 2, 5, and 10 years respectively. None of the 
5 deaths were related to a complication of the pseudoaneurysm.
Conclusion: Catheter-directed embolization of pancreatitis-
induced pseudoaneurysms is very safe and effective. Recurrence is 
low and seems only to occur within the first 6 months after emboli-
zation, which is a critical time interval where clinical and radiological 
follow-up is needed. Overall survival is high, without pseudoaneu-
rysm-related deaths.

P-110
Pulmonary arteriovenous malformations: percutaneous 
embolization using Amplatzer plug IV
A. Antonietti, A. Balderi, F. Pedrazzini, D. Sortino, S. Bongiovanni, 
C. Vinay, M. Grosso;
Radiology, A.S.O. S.Croce e Carle, Cuneo, Italy

Purpose: The aim of our study is to illustrate the benefits of percu-
taneous treatment by embolization of high-flow pulmonary arte-
riovenous malformations (PAVMs) in patients suffering from heredi-
tary haemorrhagic telangiectasia (HHT; Rendu-Osler-Weber disease) 
using Amplatzer plug IV.
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Material and Methods: From December 2001 to February 2015, we 
embolized 279 PAVMs in 124 procedures performed on 98 patients, 
all referred by the HHT centre in Crema, and enrolled in a screening 
programme of HHT families. All patients underwent clinical evalu-
ation, contrast-enhanced ultrasound (CEUS) and spiral computed 
tomography (CT). Eighty-four of 279 PAVMs (30%) were treated 
using Amplatzer plug IV (from April 2010 to February 2015).
Results: All 84 embolizations using Amplatzer plug IV were per-
formed without difficulty in obtaining immediate exclusions of 
PAVMs. Only one patient developed hemiparesis, which resolved in 
12 hours. At 6-month spiral-CT follow-up, we demonstrated exclu-
sion from circulation of treated PAVMs.
Conclusion: Percutaneous embolization has recently become the 
initial treatment option in PAVMs owing to its good results and 
minimal invasiveness compared with thoracotomy. From 2009, 
Amplatzer plug IV is available that can be deployed using 4- or 
5-French catheters. This device seems to facilitate saving of time and 
money compared to coils with the same invasiveness.

P-111
Effectiveness and safety of balloon-assisted sclero-
embolotherapy for subcutaneous arteriovenous 
malformations
D. Kuroiwa1, M. Aoshima 2, T. Sato1, K. Kawakura 2, S. Imai 2;
1Radiology, Fukushima Medical University, Fukushima, Japan, 
2Vascular and Interventional Radiology, Southern Tohoku Research 
Institute for Neuroscience, Koriyama, Japan

Purpose: Sclero-embolotherapy using N-butyl cyanoacrylate (NBCA) 
might be effective for high-flow arteriovenous malformations 
(AVMs) but shows problems, such as cast migration through accom-
panying high-flow arteriovenous shunting, sticking of casts to the 
catheter, and unexpected embolization of normal vessels. We have 
developed a new sclero-embolotherapy technique, balloon-assisted 
sclero-embolotherapy (BAST), using a microballoon catheter to con-
trol blood flow. By controlling blood flow, the sclero-embolic agent 
can remain within the lesion for longer period. In addition, because 
NBCA is not used in BAST, BAST is free from the risks associated with 
that chemical. The purpose of this study was to evaluate the effects 
and safety of BAST.
Material and Methods: Fifteen patients with AVM underwent this 
procedure. The microballoon catheter (2.7 Fr, φ 4.0 mmx10 mm) was 
inserted and advanced as close as possible to the lesion and arteri-
ography was performed both before and after balloon inflation to 
confirm the blood flow control. After confirming blood flow control, 
absolute ethanol, polidocanol or monoethanolamine oleate foam 
was injected. Decreased contrast enhancement on arteriography, 
changes in clinical symptoms (pain, skin ulceration, and cosmetic 
problems), and complications were assessed.
Results: Adequately decreased contrast enhancement on arte-
riography after treatment was confirmed in all patients. Thirteen 
patients (87%) experienced clinical symptom improvement. No 
major complications, requiring surgical treatment occurred. Minor 
complications, such as blistering and skin necrosis, occurred in only 
one patient and healed within a month.
Conclusion: BAST for high-flow AVMs was effective in this cohort 
and might be safer than the conventional procedures.

P-112
Onyx (ethylene vinyl copolymer) liquid embolic for the treatment 
of low-flow venous vascular malformations: clinical and 
histologic findings
A.S. Gomes1, P.A. Monteleone 2, A.D. Vasan 3, S.V. Bukata 4, 

G.A. Fishbein5, J.W. Sayre6;
1Radiological Sciences - IR, David Geffen School of Medicine 
at UCLA, Los Angeles, United States of America, 2Radiological 
Sciences, David Geffen School of Medicine at UCLA, Los Angeles, 
CA, United States of America, 3School of Medicine, Duke University, 
Durham, NC, United States of America, 4Orthopaedic Surgery, UCLA 
Orthopaedic Surgery, Santa Monica, CA, United States of America, 
5Pathology & Lab Medicine, David Geffen School of Medicine 
at UCLA, Los Angeles, CA, United States of America, 6UCLA Pub 
Hlth-Biostat/Radiol, David Geffen School of Medicine at UCLA, Los 
Angeles, CA, United States of America

Purpose: To describe our long-term experience with the use of Onyx 
liquid embolic for the treatment of venous vascular malformations.
Material and Methods: Forty-nine patients with slow-flow venous 
vascular malformations underwent treatment using Onyx. There 
were 31 females and 18 males with ages ranging from 7.5 to 62 years 
(mean 25 years). Forty of the malformations involved the extremi-
ties, and 9 involved the chest, abdominal wall, or pelvis. All patients 
were evaluated with MRI/MRA pretreatment and ultrasound, if nec-
essary, to document lesion visibility. Onyx 18 or Onyx 18 plus Onyx 
34 (5 cases) was delivered by direct injection under ultrasound and 
fluoroscopic guidance. In several cases, Onyx was also delivered via 
microcatheter placed into larger feeding or draining vessels. In 6 
cases, Sotradecol foam was injected in adjacent sites.
Results: In all patients, Onyx was delivered into the targeted sites in 
the malformation. Minimal post-procedure pain occurred. Forty-two 
patients returned for follow-up ranging from 1 month to 85 months 
(median 22 months). Follow-up imaging showed persistence of 
Onyx. Histologic sections were obtained on patients who under-
went operation. There were two complications: in one patient, there 
was extrusion of Onyx from a lesion on the sole of the foot, which 
healed without sequelae and in the other, embolization of a small 
Onyx fragment to the lung occurred, without sequelae.
Conclusion: Use of Onyx liquid embolic allows controlled delivery 
of the embolic agent with visualization of the malformation inter-
stices during delivery. Onyx is a safe, durable agent for the treatment 
of venous vascular malformations.

P-113
Transcatheter arterial embolization for traumatic 
gastrointestinal bleeding
J.S. Shin1, J.H. Shin 2, H.K. Ko 2, S.B. Cho 3, E.-Y. Kim 4;
1Radiology, Kyung Hee University Hospital at Gangdong, Seoul, 
Korea, 2Radiology, Asan Medical Center, Seoul, Korea, 3Radiology, 
Korea University Anam Hospital, Seoul, Korea, 4Medical Device 
Development Center, Osong Medical Innovation Foundation, 
Osong, Korea

Purpose: To assess the safety and efficacy of transcatheter arterial 
embolization (TAE) for gastrointestinal (GI) bleeding following trauma.
Material and Methods: From 2001 to 2014, 17 patients were 
referred to our interventional unit for GI bleeding following trauma, 
based on clinical decisions and CT images. After excluding five 
patients with no bleeding focus and one patient who underwent 
emergency surgery for massive bleeding detected on angiog-
raphy, a total of 11 patients (M:F = 10:1; mean age, 51.4 years) who 
underwent super-selective TAE of visceral vessels were included in 
this study. Technical and clinical success, complications, and 30-day 
mortality rate were analyzed.
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Results: In 11 patients who underwent TAE, the type of trauma was 
a traffic accident (n=7), fall (n=3), and assault (n=1) and the bleed-
ing focus was in the small bowel (n=5), duodenum (n=4), stomach 
(n=1), and colon (n=1). NBCA (n=4), microcoils (n=2), and combina-
tions of NBCA, microcoils or gelatin sponge particles (n=5) were 
used as embolic agents. Technical success was achieved in all 11 
patients, with immediate cessation of bleeding. Clinical success rate 
was 91% (10/11), and all of these patients were discharged with no 
further treatment required for the GI bleeding. However, one patient 
showed rebleeding 10 days later and underwent repeated TAE with 
successful results. There were no procedure-related complications 
such as bowel ischemic change. The 30-day mortality rate was 0%.
Conclusion: Our clinical experience suggests that TAE used to con-
trol GI bleeding after trauma is safe and effective as a minimally-
invasive alternative to surgery.

P-114
Prostate artery embolization: tips for easy understanding of 
relevant anatomy
B. Maher, A. Cannavale, T.J. Bryant, N. Hacking;
Department of Interventional Radiology, University Hospital 
Southampton, Southampton, United Kingdom

Purpose: Prostatic arterial supply is variable, and defining the angi-
ographic anatomy is integral to safe and effective embolization. We 
sought to define the arterial patterns encountered in our prostate 
artery embolization (PAE) practice in order to depict them on a sim-
ple diagrammatic template.
Material and Methods: We performed a retrospective review of 55 
patients (110 pelvic sides) who underwent CT angiography (CTA) and 
selective DSA before embolization. Each side was reviewed regard-
ing the prostatic arterial supply, and PA origin, number of prostatic 
arteries, tortuosity, and any evidence of an arterial anastomosis were 
assessed. Following analysis, we developed a template to simplify 
PAE case planning.
Results: Key angiographic patterns encountered include the com-
mon gluteal trunk (CGT), gluteal-pudendal trunk (GPT), or replaced 
obturator artery in approximately one third of the patients. Seventy-
two percent of pelvic sides had one PA, 24% had two independent 
PAs identified, and 4%, no convincing PA was identified. On CTA, 
PA origin was detected primarily from the internal pudendal artery 
(n=43), GPT (n= 25), obturator or superior vesical artery (n=22 each). 
Anastomoses between the PA and other arteries were identified in 
11%. The number and origin of PA detected on CT was confirmed by 
angiography in 96%. In 24%, angiography detected an anastomosis 
not evident on CTA.
Conclusion: Analysis of PAE performed at our institution has dem-
onstrated recurring angiographic patterns. This has facilitated the 
development of an arterial template, which we present for use dur-
ing CTA case planning, to ensure DSA pattern recognition and effi-
cient and direct embolization.

P-115
Impact of PAE on the median lobes of the prostate
Y.-T. Lin1, G. Amouyal1, N. Thiounn 2, O. Pellerin1, C. Del Giudice1, 

C. Déan1, M.R. Sapoval1;
1Interventional Radiology Department, Hôpitaux de Paris, Hôpital 
Européen Georges Pompidou, Paris, France, 2Service d’Urologie, 
Hôpital Européen Georges Pompidou, Paris, France

Purpose: Intravesical prostate protrusion (IVPP) in BPH patients cor-
relates with post-voiding residual volume, peak flow urinary rate, 
incidence of detrusor overactivity and low urinary compliance. We 
undertook a retrospective imaging analysis of our PAE patients to 
evaluate the evolution of IVPP after PAE.

Material and Methods: Between 12-2013 and 11-2014, we performed 
PAE on 25 consecutive patients (mean age 64.8 years). Because of 
too short follow-up in 10 patients, we were able to assess 15 patients, 
11 of them having a protruding median lobe on the pre-embolisa-
tion MRI. We retrospectively evaluated the morphological effect 
of PAE by measuring the greatest distance of IVPP on sagittal T2W 
images and searched for ischemic changes on axial T2W images 
before and after PAE in these 11 patients. We used paired t-test for 
statistical analysis (p<.05 was set as significant).
Results: Mean IVPP was 1.46±0.5cm [0.8-2.5] pre-PAE and 1.15±0.3cm 
[0.7-1.8] post-PAE (p=.02) (mean follow-up 137 days). We observed 
a significant decrease of IVPP after PAE in 9 patients (81.8%). In two 
patients, there was no change in IVPP. We also found a significant 
reduction in IPSS after PAE (pre-PAE IPSS: 15.2 ±8.1 [6-31] and post-
PAE IPSS: 4.9±5.1 [0-13]) (p<0.01). Significant ischaemic changes on 
the median lobes with decreased signal intensity on T2WI were 
observed in 6 patients (54.5%).
Conclusion: PAE results in significant reduction of median lobes in 
most cases, with reduction in IVPP contributing to clinical success. 
Ischaemic changes in the median lobes can be directly visualised in 
54.5% of patients.

P-116
Transcatheter arterial embolization for treating iatrogenic 
bleeding after EUS-guided pancreaticobiliary drainage 
procedure
N.J. Lee, J.H. Shin, S.K. Lee, S.S. Lee, D.H. Park, H.-K. Yoon;
Radiology, Asan Medical Center, Seoul, Korea

Purpose: With increasing cases of endoscopic ultrasound (EUS)-
guided drainage procedure, bleeding complications have been ris-
ing. We report our experiences of transcatheter arterial emboliza-
tion (TAE) for treating iatrogenic bleeding after EUS-guided pancre-
aticobiliary drainage procedure.
Material and Methods: We performed a 5-year retrospective anal-
ysis of 363 patients with 415 EUS-guided pancreaticobiliary drain-
age procedures (excluding gallbladder). Among them, seven (1.7%) 
patients (M:F=4:3, mean age, 67.6-years) were referred for TAE to 
manage active bleeding around the pancreaticobiliary drainage sites.
Results: One patient underwent two TAE for two different bleed-
ing foci, therefore, a total of eight TAE procedures were performed 
in seven patients. Eight EUS-guided drainage procedures related to 
bleeding were pancreaticogastrostomy (n=1), choledochoduode-
nostomy (n=2), hepaticogastrostomy (n=4), and hepaticoesophagos-
tomy (n=1). Median latency time of bleeding after the procedures was 
14 days (range 0-480 days). The bleeding sites were left hepatic artery 
(n=6), right hepatic artery (n=1), and left gastric artery (n=1). Bleeding 
focus was seen in all patients; pseudoaneurysm (n=5), extravasation 
(n=1), both pseudoaneurysm and extravasation (n=1), and arterial 
irregularity (n=1). TAE was performed with gelatin sponge particles 
(n=1) and NBCA with/without coils (n=7) with technical and clinical 
success rates of 100% (8/8) and 75% (6/8), respectively. Rebleeding fol-
lowing gelatin sponge particle embolization occurred in one patient 
and was treated with TAE with coil/NBCA. Procedure-related ischemic 
hepatitis was observed as a major complication in another patient 
with pancreatic cancer with portal vein invasion.
Conclusion: TAE using NBCA seems safe and effective for bleeding 
after EUS-guided procedures. When portal vein is compromised, TAE 
of hepatic artery can cause severe liver damage.
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P-117
Angiographic detection and treatment of nonvariceal upper 
and lower gastrointestinal hemorrhage
R. Sayani, T.U. Haq, M. Ali;
Radiology, Aga Khan University Hospital, Karachi, Pakistan

Purpose: To investigate the sensitivity of mesenteric angiography, 
technical success of hemostasis, clinical success rate, and complica-
tions of transcatheter embolization for the treatment of nonvariceal 
gastrointestinal hemorrhage.
Material and Methods: A retrospective review of 200 consecutive 
patients who underwent mesenteric arteriography for nonvariceal 
gastrointestinal hemorrhage between February 2004 and February 
2011 was conducted. Of these patients, selective embolization was 
attempted in 114 patients to obtain hemostasis with the help of 
microcoils, polyvinyl alcohol particles, and gelfoam. Main outcomes 
measured were to determine the sensitivity of mesenteric angiog-
raphy (positive cases on mesenteric angiography), technical success 
rate (target vessel devascularization), clinical success rate (cessation 
of bleeding without further endoscopic, radiologic, or surgical inter-
vention), and complications in terms of rebleeding and ischemia.
Results: Of 200 angiographic studies, 114 (57%) correctly revealed 
the bleeding site, and the rest were negative. Forty-seven patients 
had upper gastrointestinal bleeding, and 67 had lower gastrointes-
tinal bleeding. In 112 patients (98%), technical success was achieved, 
with immediate cessation of bleeding. Clinical success was achieved 
in 71 out of 81 patients (86%) who were followed up for one month. 
Thirteen patients rebled, and two developed bowel ischemia. Six 
patients underwent surgery for complications.
Conclusion: The use of mesenteric embolization for the treatment 
of gastrointestinal hemorrhage is highly successful and relatively 
safe, with 98% of technical success and 1.7% of post embolization 
ischemia in our series. In 86% of cases, it was definitive without any 
further intervention.

P-118
Prostatic artery embolization for lower urinary tract symptoms 
due to benign prostatic hyperplasia: early clinical experience
A.C. Chirita, P.R. Nechifor;
Interventional Radiology, Universitary Hospital Bucharest, 
Bucharest, Romania

Purpose: To evaluate the technical aspects and report the clinical out-
come of prostatic artery embolization (PAE) in 25 patients with lower uri-
nary tract symptoms (LUTS) due to benign prostatic hyperplasia (BPH).
Material and Methods: From November 2013 to November 2014, 
twenty-five patients (mean age 66.04 years) underwent PAE for 
BPH. The selection criteria included the presence of LUTS and the 
absence of clinical response with medical therapy. Fluoroscopy 
time, air kerma dose, and pelvic vascularization patterns were eval-
uated. Embozene microspheres (400 micron) were used in all cases. 
Technical success was considered when at least one of the prostatic 
arteries could be embolized. Clinical success was considered in the 
presence of improved quality of life and relieved symptoms.
Results: The mean fluoroscopy time was 27.16 minutes. For pelvic 
vascularization pattern, we used the Yamaki classification, resulting 
in type A pattern in 68% of the pelvic sides. The mean air kerma dose 
was 7185 mGy. There was one technical failure due to extreme tor-
tuosity of the prostatic artery. During and post-PAE there were no 
major complications. All patients were treated on an outpatient basis.
Conclusion: Prostatic artery embolization is a new, feasible, and min-
imally invasive technique for BPH treatment. PAE is an effective alter-
native to surgery due to symptomatic relief and the absence of major 
complications. Despite the good clinical results, a larger multicenter 
study is necessary to assess the long-term outcome of this procedure.

P-119
N-butyl-2-cyanoacrylate embolization for emergency 
treatment of traumatic arterial hemorrhage
K. Idoguchi1, M. Yamaguchi 2, A. Muradi 2, T. Okada 2, E. Ueshima 2, 

N. Katayama 2, Y. Koide 2, S. Nakao 3, T. Matsuoka 3, K. Sugimoto 2;
1Division of Endovascular Therapy, Rinku General Medical Center, 
Senshu Trauma and Critical Care Center, Osaka, Japan, 2Department 
of Radiology and Center for Endovascular Therapy, Kobe University 
Hospital, Kobe, Japan, 3Senshu Trauma and Critical Care Center, 
Rinku General Medical Center, Osaka, Japan

Purpose: To evaluate the effectiveness of N-butyl-2-cyanoacrylate 
(NBCA) embolization for emergency treatment of traumatic arterial 
hemorrhage.
Material and Methods: We retrospectively analyzed 34 trauma pa-
tients (24 males; mean age 59.1 years; mean ISS 30.1) with arterial hem-
orrhage who underwent emergency embolization with NBCA alone 
(n=33 arteries; NBCA-ethiodized oil mixture concentration of 1:3 to 
1:9) or combined with microcoils/gelatin sponge (n=11 arteries) from 
December 2007 to January 2015 in two hospitals. Hemorrhage sites 
were the thorax (n=4), the abdomen (n=13: 4 livers, 3 kidneys, 3 mes-
enteries, 2 spleens and 1 ovary), the spine and pelvis (n=24), the face 
(n=2) and the extremity (n=1). The indications for using NBCA were 
unstable hemodynamics (n=15), coagulopathy (n=12), massive extrav-
asation (n=8), pseudoaneurysm (n=5) and difficult superselective 
catheterization (n=4). Technical success rate, recurrence rate, proce-
dure-related complications, and clinical outcomes were evaluated.
Results: The initial technical success rate was 93% (41 of 44). In the 
remaining 3 arteries, second injection of NBCA (n=2) and gelatin 
sponge stopped the hemorrhage. No recurrent bleeding occurred, 
but one patient underwent surgery for ileus caused by adhe-
sion of NBCA cast. During hospitalization (mean period 36.9 days), 
9 patients (26%) died due to severe brain damage (n=4), multiple 
organ failure (n=2), disseminated intravascular coagulation (n=2) 
and thoracic injury (n=1).
Conclusion: The off-label use of NBCA embolization by experienced 
physician is safe and effective for managing arterial hemorrhage in 
severe trauma patients.

P-120
Clinical outcome and efficiency of mechanical and combined 
mechanical/chemical embolization in patients with pelvic 
venous congestion syndrome
E. Aksungur1, T.H. Balli 2, K. Aikimbaev 3, E. Akgul 3, C. Yalcin 2;
1Radiology, Cukurova University, Medical Faculty, Adana, Turkey, 
2Interventional Radiology, Cukurova University Balcali Hospital, 
Adana, Turkey, 3Radiology, Cukurova University, Adana, Turkey

Purpose: To compare the clinical outcome and efficiency of mechanical 
and combined mechanical/chemical embolization in patients with 
pelvic venous congestion syndrome (PVCS).
Material and Methods: Between October 2012 and December 2013, 
91 consecutive patients with PVCS were treated by endovascular ovar-
ian vein embolization using mechanical (coil and/or vascular plug) or by 
combined mechanical/chemical (sclerotherapy) embolization. A visual 
analog scale (VAS), questioning nine items according to SIR recommen-
dations was used to evaluate the clinical outcome. VAS scores were 
recorded before procedure and 3, 6, and 12 months after procedure.
Results: Ovarian vein embolization was performed bilaterally in 41 
(45%), in the left side in 38 (42%), and in the right side in 12 (13%) 
patients. Total VAS median value decreased from 35 to 8 (p<0.0001). 
Clinical improvement was detected in 97.9% of the patients, and 
the rest (2.1%) of them were clinically stable during the follow-
up period. There was no significant difference between mechani-
cal and mechanical/chemical embolization with respect to clinical 
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improvement (p=0.87). Additionally, significant reduction in all dis-
ease-specific symptoms was determined (p<0.0001). No major com-
plications related to the procedure occurred.
Conclusion: Endovascular embolization in patients with PVCS is 
a safe and effective treatment method with respect to clinical out-
come. Despite the absence of superiority, when compared with 
combined mechanical/chemical method, mechanical emboliza-
tion should be the preferred technique among endovascular treat-
ment options due to the lower radiation dose and shorter procedure 
duration.

P-121
Experience from the ACE study in treating peripheral vessel 
embolization using large-volume Ruby coils
C. Teigen1, H. Moyle2, R. Patel 3, A. Fischman 3, E. Kim 3, B. Baxter 4, 

S. Quarfordt 4, D. Heck5, R. Klucznik6, O. Diaz7, A. Reeves8, M. Abraham9 
E. Madarang8, B. Zwiebel10, M. Brant-Zawadzki11, W. Peck12, 

B. Nguyen12, L. Whitaker13, P. Gailloud14, R. Hagino15, K. Liu16, 

J.D. Moskovitz17,E. Luong18, J. Lai18, S.S. Kuo18, S.S. Hak18, N. Nguyen18, 

A. Bose19, S.P. Sit 20;
1Interventional Radiology, Sanford Medical Center, Fargo, ND, 
United States of America, 2Neurosurgery and Radiology, Mount 
Sinai Medical Center, New York, NY, United States of America 
3Radiology and Surgery, Mount Sinai Medical Center, New York, 
NY, United States of America, 4Interventional Radiology, Erlanger 
Health System, Chattanooga, TN, United States of America, 
5Interventional Radiology, Forsyth Medical Center, Winston-Salem, 
NC, United States of America, 6Interventional Neuroradiology, 
The Methodist Hospital Research Institute, Houston, TX, United 
States of America, 7Interventional Radiology, The Methodist 
Hospital Research Institute, Houston, TX, United States of America, 
8University of Kansas Medical Center Research Institute, Kansas 
City, KS, United States of America, 9Neurology, University of Kansas 
Medical Center Research Institute, Kansas City, KS, United States 
of America, 10Tampa General Hospital, Tampa, FL, United States 
of America, 11Hoag Neurosciences Institute, Orange County, CA, 
United States of America, 12Interventional Radiology, Hoag Hospital, 
Newport Beach, CA, United States of America, 13Hoag Hospital, 
Newport Beach, CA, United States of America, 14Interventional 
Neuroradiology, Johns Hopkins University, Baltimore, MD, United 
States of America, 15Vascular Surgery, Essentia Health, Duluth, MN, 
United States of America, 16Neurosurgery and Radiology, University 
of Virginia Health System, Charlottesville, VA, United States of America, 
17Radiology, Vascular and Intervention, Florida Hospital, Orlando, FL, 
United States of America, 18Clinical Department, Penumbra, Inc., 
Alameda, CA, United States of America, 19Penumbra, Inc., Alameda, 
CA, United States of America, 20Clinical Affairs, Penumbra, Inc., 
Alameda, CA, United States of America

Purpose: The Penumbra RubyTM Coil system is a generation of novel 
large-volume platinum detachable coils designed for arterial and venous 
embolization in the peripheral vasculature. Recent literature describes 
the impact of packing density on the stability of recanalization.1 Herein, 
initial data from the multicenter Aneurysm Coiling Efficiency (ACE) reg-
istry aims to validate the system’s safety and efficacy in relation to high 
packing density and sustainable occlusion in the periphery.
Material and Methods: Patients were treated at 13 centers using 
the Ruby Coil system between March 2012 and January 2015. Data 
compiled from the first 68 cases included 7 splenic, 11 renal, 3 mes-
enteric, 1 iliac, and 1 hepatic artery aneurysms; 7 AVMs; 6 fistulae; 4 
varices; and 28 vessel sacrifices.
Results: For aneurysms only, median number of coils placed was 6 
and mean packing density was 28% (N=40). Post-treatment distribu-
tion of Raymond occlusion scores were Class I (91.3%), II (4.3%), and 
III (4.3%). At 6 months, scores were Class I (92.9%) and II (7.1%).
For vessel sacrifices, all 28 had successful coil embolization. Median 

number of coils placed was 2.5, and mean fluoroscopy time was 21 
min. Thirteen patients with 6-month follow-up demonstrated stable 
or ongoing occlusion. For all 68 patients, no procedural SAEs were 
recorded. Follow-up is ongoing.
Conclusion: Using Ruby resulted in a high mean packing density 
and complete post-procedure occlusion, which remained stable at 
the 6-month follow-up.
1JVIR 2013;24:1798

P-122
Management of blunt splenic trauma: retrospective study and 
review of current practice in a major trauma centre
J. Siddiqui1, S. Cross1, D.E. Low1, T. Fotheringham 2;
1Radiology, Royal London Hospital, London, United Kingdom, 
2Interventional Radiology, The Royal London Hospital, London, 
United Kingdom

Purpose: A study of splenic traumas from admissions in the last two 
years at our major trauma centre was undertaken to elucidate whether 
patients’ treatment pathways adhere to guidance on non-operative 
management.
Material and Methods: EAST guidelines state that in stable patients, 
non-operative management including splenic artery embolisation is 
preferable regardless of the grade of injury. Literature supports that 
high-grade injuries and splenic vascular injuries should be managed 
by embolisation if the patient is stable.
A retrospective audit of all splenic traumas from February 2012 
to March 2014 was undertaken. CT imaging was reviewed for all 
patients. Splenic injuries were regraded using both the established 
AAST grading system and the newer CT grading system that had the 
benefit of taking into account vascular injury. Patient outcomes were 
documented. Following the presentation of data to the emergency 
and trauma teams, a repeat audit was performed.
Results: Of the 86 patients reviewed, 70 sustained blunt splenic 
trauma. Forty-five patients were managed non-operatively. Of 
these, 27 had high-grade injuries (III–V), and 12 had evidence of vas-
cular injury. Only 6 were referred for splenic artery embolisation. Of 
the remainder, two required late salvage splenectomy.
After increasing awareness with the emergency and trauma teams, a 
repeat audit has been undertaken. Initial figures suggest an increase 
in splenic embolisations in appropriately risk-stratified patients.
Conclusion: Fewer than expected embolisations were performed 
in one of the UK’s busiest, major trauma centres. Education and 
increased awareness of guidelines have resulted in an increase in the 
number of splenic embolisation at our major trauma centre.

P-123
Perfusion of the spleen after mid-splenic artery embolization
K.B. Quencer, C. Kaufman, H.R. Mojibian;
Department of Radiology, Yale New Haven Hospital, New Haven, CT, 
United States of America

Learning Objectives:
1. Understand indications for mid-splenic artery embolization and 

the mechanism by which it works.
2. Understand the ideal embolization is distal to the dorsal 

pancreatic artery and proximal to the pancreatica magna artery.
3. Know the collateral routes by which the spleen continues to be 

perfused after mid-splenic artery embolization.
4. Understand that this continued collateral perfusion results in 

lowered rates of infarction and ischemia compared to distal 
embolization.

Background: Splenic artery embolization plays a central role in the 
treatment of trauma patients with blunt splenic injury. Proximal 
splenic artery embolization leads to hemostasis by decreasing splenic 
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arterial blood flow and pressure, allowing clot formation to occur. 
It is often preferred to supra-selective distal embolization because 
of its equivalent efficacy but faster procedure times with lower 
incidence of splenic infarction and abscess because of continued 
splenic parenchymal perfusion via numerous collaterals.
Clinical Findings/Procedure: Images after mid-splenic artery 
embolization will be shown, highlighting these essential collateral 
pathways. These include a) right to left gastroepiploic artery, b) left 
gastric to short gastric arteries, and c) dorsal pancreatic artery to 
transverse pancreatic artery, with retrograde flow in the pancreatica 
magna artery to the splenic artery.
Conclusion: Performing and understanding proximal splenic artery 
embolization is essential for all IR physicians. It works by decreasing 
splenic artery pressure but allows continued splenic parenchymal 
perfusion via numerous collaterals. These collateral pathways are 
highlighted here.

P-124
Prostate artery embolisation (PAE): the tricks to success
S. Ilyas1, I. Ahmed1, A. Shaw 2, B. Challacombe1, R. Popert1, T. Sabharwal 3;
1Interventional Radiology, Guy’s and St. Thomas’ Hospital, London, 
United Kingdom, 2Interventional Radiology, Maidstone and 
Tunbridge Wells Hospitals, Kent, United Kingdom, 3Department of 
Radiology, Guy’s and St. Thomas’ Hospital, London, United Kingdom

Learning Objectives:
1. Understanding of standard pelvic arterial anatomy and common 

normal variants encountered during prostate artery embolisation 
(PAE).

2. Role of cross-sectional imaging in pre-procedural planning and 
post-procedural follow-up.

3. Techniques employed to avoid non-targeted embolisation and 
achieve a successful procedural outcome.

Background: PAE has historically been used to manage intractable 
haematuria and has only recently been used to manage lower uri-
nary tract symptoms (LUTS) related to BPH. Many men over 50 years 
of age experience debilitating LUTS caused by obstruction of the 
bladder outlet by an enlarged prostate. PAE offers these patients a 
minimally invasive treatment option; however, a sound understand-
ing of arterial anatomy is essential in order to achieve a successful 
result and avoid non-targeted embolisation.
Clinical Findings/Procedure: We describe our technique of PAE 
and tricks employed to achieve a successful procedural outcome. 
Meticulous pre-procedural planning is essential, and a drawing of 
the arterial configuration of each internal iliac artery, based on CT 
images, can be used as an aid to interpret angiographic images. The 
prostatic arteries are cannulated using a combination of Progreat 
microcatheter and Fathom guidewire, prior to which glyceryl trini-
trate is administered to avoid spasm. Due to stasis in the vessel, road 
map can be used to identify the end point of embolisation and pre-
vent non-targeted embolisation.
Conclusion: PAE is a safe and minimally invasive treatment option 
for patients with BPH, avoiding the complications associated with 
surgery. The procedure is challenging; however, we present tech-
niques, which in our experience have resulted in a successful proce-
dural outcome, to minimise the risk of non-targeted embolisation.

P-125
Catheterization of the difficult internal mammary artery using 
a side-hole catheter
J.S. Choi, H.J. Chun, J.S. Oh, B.G. Choi, H.G. Lee;
Radiology, Seoul St. Mary’s Hospital, The Catholic University of Korea, 
Seoul, Korea

Learning Objectives: To evaluate the safety and efficiency of a new 
side-hole catheter for the catheterization of a difficult internal mam-
mary artery (IMA) in patients with hemoptysis.
Background: During the recent 4 years from January 2011 to August 
2014, a total of 96 transarterial embolization procedures required 
exact evaluation of the IMA due to chronic lung disease involving the 
anterior thorax. Of these 96 procedures, 17 (17.7%) failed for selective 
IMA angiography using the conventional catheter and thus under-
went catheterization using our side-hole catheter. The side-hole cath-
eter was developed as a modification of a cobra-type curved catheter, 
which is currently in clinical use. A side hole allows passage of a micro-
catheter and thus to perform IMA arteriography more directly.
Clinical Findings/Procedure: The causes of the failed catheteriza-
tion were severe vascular tortuosity, acutely angulated subclavian 
artery, or abnormal take-off of the IMA from the subclavian artery. 
In failed cases with the conventional catheter, superselection with 
the microcatheter through the side-hole catheter yielded a techni-
cal success rate of 100%. More time (longer than 5 min) was required 
to catheterize the IMA with the conventional than with the side-
hole catheter (17 vs 2 min, p<0.05). There were no procedure-related 
complications, such as cerebrovascular events, arterial dissection, or 
thromboembolism, after catheterization with the side-hole catheter.
Conclusion: Side-hole catheter technique may be safe and effec-
tive with short procedural time in patients in whom IMA is difficult 
to access. Further design revisions are needed to improve the ease 
and speed of IMA catheterization and angiography.

P-126
Complications of portal vein embolization: evaluation with 
cross-sectional imaging
J.H. Shin1, Y.K. Yeom1, S.B. Cho 2, E.-Y. Kim 3;
1Radiology, Asan Medical Center, Seoul, Korea, 2Radiology, 
Korea University Anam Hospital, Seoul, Korea, 3Medical Device 
Development Center, Osong Medical Innovation Foundation, Osong, 
Korea

Learning Objectives:
1. Major complications following portal vein embolization (PVE) can 

be categorized as puncture related, i.e., vascular injury, biloma, 
and abscess, and embolization related, i.e., migration of embolic 
material, parenchymal infarction, non-targeted embolization, and 
proximal venous thrombosis.

2. Significant hemodynamic changes or hepatic infarction following 
PVE can lead to delayed surgery, or non-resectability.

3. Familiarity with the radiologic findings of post-PVE complica-
tions will facilitate making an accurate diagnosis and conducting 
prompt management in these situations.

Background: PVE is a relatively safe procedure, and most patients 
experience no significant procedure-related complications. To date, 
there are, however, only a few studies focusing on the major compli-
cations that can lead to non-resectability.
Clinical Findings/Procedure: We categorized major complications 
that can be evaluated on CT as puncture related, i.e., vascular injury, 
biloma, and abscess, and embolization related, i.e., migration of 
embolic material, parenchymal infarction, non-targeted emboliza-
tion, and proximal venous thrombosis. We present the CT findings of 
these major complications, together with their clinical significance 
and treatment options.
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Conclusion: Although major complications are rare, familiarity with 
radiologic findings of post-procedural complications will facilitate 
making an accurate diagnosis and conducting prompt management 
in these situations.

P-127
Hepatic arterioportal communications (fistulas and 
malformations): cross-sectional imaging spectrum and 
interventions
R. Suri
Interventional Radiology, University of Texas Health Sciences Center 
San Antonio, San Antonio, TX, United States of America

Learning Objectives:
1. Common causes and clinical manifestations of arterioportal 

communications (APCs) – arterioportal fistulas (APFs) and arterio-
portal vascular malformations (APVMs)

2. Cross sectional imaging findings of APCs
3. Evidence-based classification of APCs
4. Recommended interventional treatments of APCs – including 

embolization techniques, materials, contraindications, possible 
complications, and post-intervention management

Background: Arterioportal communications are infrequently seen 
during abdominal three-phase contrast-enhanced imaging (CT, MR, 
and angio), and both the diagnostic radiologist and interventional-
ist are often not fully aware of the significance of the findings, eti-
ologies, and possible treatment options. Their incidence is increas-
ing with the exponential increase of liver imaging and hepatic onco-
logic interventions.
Clinical Findings/Procedure:
A. Common causes of APCs
B. Clinical manifestations related to APCs
C. Diagnostic imaging findings of APCs
D. Classifications of APCs
E. Recommended treatment and follow-up of different types of APCs
1. Angiographic findings
2. Embolization techniques
3. Embolization materials
4. Contraindications to endovascular management
5. Possible complications
6. Post-intervention follow-up
Conclusion: This poster aims to educate the diagnostician and the 
interventionalist about arterioportal communications, their signifi-
cance, their etiologies, and their imaging features and to provide a 
primer for their management.

P-128
Spontaneous subcapsular rupture of adenoma in pregnancy in 
a case of multiple hepatic adenomas
P.K. Desai
Radiology, Apollo Victor Hospital, Margao, India

A 32-year-old pregnant female at 32 weeks of gestation presented 
with right hypochondrial pain and shock. Imaging revealed multiple 
liver tumors with subcapsular tumor rupture. She was managed with 
emergency embolisation of the right hepatic artery with fetus in situ 
and subsequent caesarean.

P-129
Traumatic presacral pseudoaneurysms/vascular channels
R. Chung, H.K. Tan, S. Babu;
Department of Diagnostic Radiology, Khoo Teck Puat Hospital, 
Singapore, Singapore

We present a case of traumatic presacral pseudoaneurysm/dilated 
vasculature formation with diverse arterial inflow recruitment simu-
lating an arteriovenous malformation. Repeated episodes of clinical 
instability necessitated multiple endovascular procedures to success-
fully stabilise the patient. Multi-modality imaging is also presented.

P-130
Arterial embolization for severe hemorrhage complicating 2 
cases of giant lymphatic malformations
C.G. Eisele1, E. Galli1, E. Johannes 2, J.L. Cuervo 2, S. Tonini 3, A. Di Matteo 3, 

B. Viola 3, W. Joaquin 3;
1Interventional Radiology, Hospital de Niños Dr Gutierrez, Buenos 
Aires, Argentina, 2Surgery, Hospital de Niños Dr Gutierrez, Buenos 
Aires, Argentina, 3Pediatrics, Hospital de Niños Dr Gutierrez, Buenos 
Aires, Argentina

Severe hemorrhage complicating giant multi-macrocystic lymphatic 
malformation is rare and needs special care. In a newborn boy and a 
4-year-old girl, arterial embolization was necessary to complement 
percutaneous sclerosis for bleeding control.

P-131
Management considerations in ruptured pancreaticoduodenal 
aneurysms: a report of 3 cases
C.G. Eisele1, D. Simonelli1, A. Benitez1, J. Miano 2, J. Mrad 2;
1Interventional Radiology, Sanatorio Los Arcos, Buenos Aires, Argentina, 
2Interventional Cardiology, Sanatorio Los Arcos, Buenos Aires, Argentina

Massive peritoneal bleeding of ruptured pancreaticoduodenal aneurysm 
needs urgent and precise diagnosis and treatment.
Aneurysm embolization in 3 cases was effective, but associated 
celiac trunk occlusion in 2 of them necessitated specific anatomic 
considerations to prevent ischemic complications.

P-132
Balloon-assisted coil embolization of an arteriovenous fistula 
associated with lumbar discectomy
T. Yamada, A. Yamashita, M. Hotta, A. Harada;
Radiology, Japanese Red Cross Medical Center, Tokyo, Japan

A left proximal internal iliac artery to left common iliac vein fistula 
occurred following lumbar disc surgery. The AV fistula was completely 
occluded by Guglielmi detachable coil embolization under the neck 
reconstruction and flow control using two balloon catheters.

P-133
Massive perirectal arteriovenous malformation treated by 
transcatheter coil
S. Inoue, O. Ikeda, Y. Tamura, Y. Nakasone, Y. Yamashita;
Diagnostic Radiology, Kumamoto University Graduate School of 
Medical and Pharmaceutical Sciences, Kumamoto, Japan

This 40-year-old woman had lower gastrointestinal bleeding due to 
a massive perirectal arteriovenous malformation. Coil embolization 
of the drainer and the inferior mesenteric vein via the transhepatic 
approach and occlusion of the feeders via the transarterial approach 
was effective.



CIRSE Abstract Book
S236 CIRSE

C  RSE

P-134
Sphenoid wing epithelioid hemangioendothelioma presenting 
with carotid cavernous fistula symptoms
V.G. Sahani, S. Chen;
Diagnostic and Interventional Radiology, Baylor College of Medicine, 
Houston, TX, United States of America

A patient with a left sphenoid wing epithelioid hemangioendotheli-
oma presented with venous hypertension in the eye, proptosis, che-
mosis, and loss of vision. The patient was successfully treated with Onyx 
embolization via the middle meningeal arteries, followed by resection.

P-135
Balloon-assisted guiding sheath advancement for emboli-
zation using the Amplatzer vascular plug: the anchor technique
K. Shibuya1, N. Koike 2, J. Mohara 2, Y. Tsushima1;
1Diagnostic and Interventional Radiology, Gunma University 
Hospital, Maebashi, Japan, 2Department of Thoracic and Visceral 
Organ Surgery, Gunma University Hospital, Maebashi, Japan

We describe the novel technique to advance a guiding sheath 
through the tortuous iliac artery by using the balloon as the anchor. 
This technique could be useful during internal iliac artery emboliza-
tion using the Amplatzer vascular plug.

P-136
Successful embolization of high-flow priapism unusually 
originated in the bulbar artery of the penis using gelatin 
sponge “torpedoes”
J.E. Armijo Astrain, M. Leyva Vásquez-Caicedo, J.V. Méndez Montero;
Vascular and Interventional Radiology, Hospital Universitario Clínico 
San Carlos, Madrid, Spain

High-flow priapism is usually caused by a traumatic communication 
between the cavernous artery and the corpus cavernosum. Rarely, 
other arteries are involved. We present one of these rare cases and 
the way we successfully treated it.

P-137
Migration of hepatic artery pseudoaneurysm embolization 
coils after pregnancy
L.E. Traube, A.S. Gomes;
Department of Interventional Radiology, UCLA Ronald Reagan 
Medical Center, Los Angeles, CA, United States of America

Coil embolization of a large iatrogenic hepatic artery pseudoaneu-
rysm was performed in a 35-year-old woman. Two years later, she 
had a successful pregnancy with incidental discovery of short-inter-
val enteral migration of the entire coil pack.

P-138
Transcatheter and percutaneous procedures for huge pelvic 
arteriovenous malformations causing high-output heart 
failure
M. Okada, N. Matsunaga;
Radiology, Yamaguchi University Graduate School of Medicine, Ube, 
Japan

We describe the case of a 63-year-old woman presenting with a 
huge pelvic and retroperitoneal high-flow arteriovenous malforma-
tion causing high-output heart failure who was treated with com-
bined therapies, including transarterial embolization with n-butyl 
cyanoacrylate-iodized oil mixture and coil.

EVAR and TEVAR

P-139
Outcome of internal iliac artery aneurysm repair using iliac 
branch device
M. Noel-Lamy1, K.T. Tan1, T. Lindsay 2;
1Vascular and Interventional Radiology, University Health Network, 
Toronto, ON, Canada, 2Vascular Surgery, University Health Network, 
Toronto, ON, Canada

Purpose: Iliac branch grafts (IBGs) are used to treat iliac aneurysms 
and preserve internal iliac artery (IIA) flow. IIA aneurysm (IIAA) is a 
relative contraindication to IBG placement. To overcome this limita-
tion and treat IIAAs, an extension of the IIA branch stent-graft to the 
superior gluteal artery (SGA) was performed.
Material and Methods: This retrospective cohort study included 
consecutive patients who underwent the placement of an IBG 
(Zenith, Cook®), with an extension of the branch stent-graft to the 
SGA secondary to aneurysmal IIA (>15 mm) from May 2009 to August 
2014. Stent-grafts such as Viabahn (Gore®), Fluency (Bard®), or +/- 
iCast (Atrium®) were used proximally. Imaging follow-up was with CT 
angiography at 1 and 6 months and annually.
Results: The procedure was performed on 15 patients (all males), 
with a mean age of 76.8 years (range: 69.8–85.7 years). Twenty IIAAs 
were treated for a mean IIA and CIA diameter of 33 mm (range: 15–57 
mm) and 34.6 (range: 15–58 mm), respectively. Technical success rate 
was 100%. A total of 66.7% of patients had patent IIA on both sides 
postprocedure. There was no IBG-related 30-day complication or re-
intervention. Mean imaging follow-up was 19.7 months (range: 3–65 
months). Primary patency of SGA stent-grafts was 100%. A small 
type II endoleak was seen in one case (5%), but no additional inter-
vention was needed. All patients were free from buttock claudica-
tion at clinical follow-up.
Conclusion: Extension of the internal iliac component of IBGs to the 
SGA for distal sealing is feasible. This technique is useful for prevent-
ing buttock claudication, and its branch patency is excellent.

P-140
Embo-EVAR: a technique to prevent type II endoleak? An 
Italian single-centre experience
A. Rapellino1, M. Natrella1, G. Lunardi1, M. Cristoferi1, L. Duc1, 

G. Fanelli1, F. Navaretta 2, T. Meloni1;
1Interventional Radiology, Regional Hospital U.Parini, Aosta, Italy, 
2Vascular Surgery, Regional Hospital U.Parini, Aosta, Italy

Purpose: To evaluate the role of intraprocedural aneurysm sac em- 
bolisation (embo-EVAR) during endovascular abdominal aneurysm 
repair (EVAR) using coils and fibrin glue for preventing type II endo-
leak (EII).
Material and Methods: A retrospective clinical case analysis of 72 
patients who underwent EVAR during 2011-2014 was conducted. Two 
groups were compared at 6- and 12-month follow-ups with MDCT 
scan and contrast-enhanced ultrasound (CEUS) imaging: 36 patients 
(group A) treated with classic EVAR and 36 patients (group B) treated 
with embo-EVAR. Coils were released filling the aneurysm sac as well 
as possible; the embolisation was completed by injecting fibrin glue. 
Device and materials used, differential systemic and sac pressures and 
presence of any endoleak and complications were registered.
Results: In our experience, we had 100% technical success with-
out surgical conversion. Embo-EVAR was performed, after endo-
graft deployment, in group B patients, all with ratio of Δ-pressures 
(obtained from Δ-sac pressure/Δ-differential pressure) >0.16. No early 
or late complications occurred, and mortality was nil. Follow-up, per-
formed with CT-angiography and CEUS at 6 and 12 months, revealed 
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the following: 6 EIIs and 1 endoleak type IA in group A and 1 EII and 1 
endoleak type IB in group B. Mean radiation exposure time was 30.3 
min in group A and 43.3 min in group B. Average cost of EVAR proce-
dure was 9000 € and of sac embolisation was 1500 €.
Conclusion: Although a randomised study is necessary, embo-EVAR 
may be a valid approach for preventing EII and further complications; 
it is inexpensive and safe and, in our experience, could be routinely 
performed when Δ-pressures ratio is >0.16, with excellent results.

P-141
Percutaneous AAA-EVAR can be safely undertaken with an 
ultra-low profile endograft and a double-wire ‘post-close’ 
approach
A. Chaudhuri
MK Vascular Centre, Bedford Hospital NHS Trust, Bedford, United 
Kingdom

A 65-year-old male underwent percutaneous EVAR using an Ovation 
endograft system via DrySeal sheaths. Femoral arterial punctures 
were closed using an 8F Angioseal (left; 12F sheath) and combined 
8F/6F Angioseals (right; 14F sheath) via a double-wire technique, 
achieving successful haemostasis.

P-142
EVAR for AAA in Marfan’s syndrome: the first endostapled case
A. Chaudhuri
MK Vascular Centre, Bedford Hospital NHS Trust, Bedford, 
United Kingdom

A 59-year-old male with Marfan’s syndrome presented with an 
abdominal aortic aneurysm with a highly angulated, dilated neck. 
This was successfully excluded by an endostapled bifurcated stent 
graft with a telescoped thoracic stent graft, with no changes in 
aneurysm morphology at 6 months.

P-143
A case of AUI-EVAR using Excluder legs with both upside-down 
technique and endowedge technique
T. Hashizume, M. Shimohira, K. Suzuki, H. Maki, Y. Shibamoto;
Department of Radiology, Nagoya City University Graduate School 
of Medical Sciences, Nagoya, Japan

We performed AUI-EVAR for a case with abdominal aortic and bilat-
eral common iliac artery aneurysms. Its proximal neck was narrow, 
short and angulated. Using Excluder legs with both upside-down 
and endowedge techniques, aneurysms were successfully excluded, 
except for a small type 2 endoleak.

P-144
Inexplicably late type Ia endoleak post-EVAR with low-profile 
endograft in a patient with a favourable neck anatomy finally 
treated with transcaval coil embolization
R. Gandini, F. Chegai, S. Merolla, E. Pampana, S. Abrignani, C.A. Reale, 

G. Simonetti;
Diagnostic Imaging, Interventional Radiology, Molecular Imaging 
and Radiation Therapy, Policlinico Tor Vergata, Rome, Italy

CT 7 months post-EVAR with Ovation™ endograft showed type Ia 
endoleak at the level of the collapsed sealing rings. A Rösch-Uchida 
set was inserted to puncture the aneurysmal sac through the IVC 
wall. We catheterized the inflow channel to release coils and throm-
bin. After 12 months, normal endograft patency and no endoleaks 
were observed.

P-145
Preliminary experience with a modified candy plug using an 
excluder aortic cuff (mCP-Ex) to occlude distal false lumen 
backflow in chronic aortic dissection
H. Nishimaki1, K. Chiba1, Y. Ogawa 2, Y. Sakurai1, K. Murakami 2, 

H. Ono1, M. Chikada1, T. Miyairi1;
1Cardiovascular Surgery, St. Marianna University School of 
Medicine, Kawasaki, Japan, 2Radiology, St. Marianna University 
School of Medicine, Kawasaki, Japan

The placement of a modified candy plug using an excluder aortic 
cuff (mCP-Ex) in the false lumen is a safe and simple technique to 
occlude distal false lumen backflow in chronic aortic dissection.

Experimental work in IR

P-146
In-vitro flow distribution characterisation of Y90 surrogates: 
density and gravitational effects
M. Caine1, S. McGhee1, P. Garcia1, W.M. Mullett1, X. Zhang 2, M. Hill 2, 

S.L. Willis1, M.R. Dreher1, A.L. Lewis1;
1Innovation group, BTG International, Camberley, United Kingdom, 
2Facility of Engineering and the Environment, University of 
Southampton, Southampton, United Kingdom

Purpose: The objective of this study was to investigate the influence 
of radio-embolic microsphere density on flow distribution through a 
vascular flow simulator (VFS).
Material and Methods: Distribution of “cold” surrogates (Glass, 
TheraSphere® [yttrium aluminosilicate, density = 3.6 g/ml] and Resin, 
SIR-Spheres® [Aminex 50, density = 1.6 g/ml]) were investigated in the 
VFS under various injection and blood-mimicking fluid (BMF) flow 
rates. The injection solution was 0.9% saline (dyed for UV quantifica-
tion). Conditions were designed to determine the distribution of injec-
tion solution (dye), microspheres and total volumetric flow following 
injection of surrogates. Injection of surrogates in equal volumes was 
performed at standard and reduced rates. The influence of gravity 
was investigated by orientating the VFS vertically and horizontally.
Results: Distribution of microspheres and injection solution were 
correlated (R2= 0.5712); however, microsphere distribution did 
not correlate with total flow (R2=0.0104). Although not significant 
(P=0.052), VFS orientation appeared to affect the distribution of BMF 
with higher flow favouring lower posterior channels in the vertical 
orientation. Importantly, there was no statistical difference between 
the distribution of glass and resin microspheres in the vertical or 
horizontal orientation (P>0.05).
Conclusion: Distributions of radio-embolic microspheres appear 
to be mostly determined by vascular geometry, not the density 
of microspheres. No significant differences in distributions were 
observed between glass and resin surrogates under a variety of flow 
and injection rates.
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P-147
Microsphere penetration using a balloon-occlusion 
microcatheter in a renal artery embolization model
M. Horikawa1, M. Ishikawa 2, B. Uchida1, Y. Jahangiri-Noudeh1, 

J.A. Kaufman1, K. Farsad1;
1Dotter Interventional Institute, Oregon Health & Science University, 
Portland, OR, United States of America, 2Diagnostic Radiology, 
Institute and Graduate School of Biomedical Sciences, Hiroshima 
University, Hiroshima, Japan

Purpose: To compare arterial penetration of microspheres using a 
microballoon catheter vs. flow-directed embolization.
Material and Methods: Twelve porcine kidneys were emboli-
zed with 100–300 μm trisacryl gelatin microspheres (Embosphere). 
Branch arteries were embolized to stasis using a 1.8-F microbal-
loon catheter (Terumo), with the balloon either inflated or deflated. 
Histology of explants was performed to assess the arterial distri-
bution of microspheres: segmental, arcuate, interlobular, and pre-
glomerular. Microspheres were counted in contiguous 8-μm thick-
ness slices, 100-μm apart for each embolized segment (110 slices in 
22 segments). The ratios of the number of microspheres in interlob-
ular or smaller arteries relative to arcuate arteries were statistically 
analyzed by comparing segments embolized with the microballoon 
inflated vs. segments embolized with the microballoon deflated.
Results: Microballoon embolization resulted in a statistically sig-
nificant higher mean ratio of particles in smaller interlobular arter-
ies compared with arcuate arteries (ratio, 0.61±0.77 vs. 0.38±0.24; 
p=0.039). More particles were seen in larger arcuate arteries with 
flow-directed embolization compared with those seen in microbal-
loon occlusion (36.3±18.8 vs. 28.2±18.5; p=0.025). Fewer total par-
ticles were needed for embolization with microballoon occlusion 
compared with those for flow-directed embolization (39.0±24.4 vs. 
49.3±25.0; p=0.031). Minimal arterial spasm was seen in two ves-
sels embolized with the microballoon inflated. No reflux was noted 
using the balloon-occlusion microcatheter.
Conclusion: Embolization with balloon-occlusion microcatheter 
enabled deeper penetration of microspheres with fewer particles in 
swine renal arteries compared with flow-directed embolization. This 
may prove to be useful for improving delivery efficiency, achieving 
greater ischemia, and preventing reflux during transarterial emboli-
zation procedures.

P-148
Investigating the dissipation of thermal energy during 
irreversible electroporation: hot or not?
H.J. Scheffer1, J.A. Vogel 2, W. van den Bos 3, J.H. Klaessens 3, 

R.M. Verdaasdonk 4, M.R. Meijerink1;
1Radiology and Nuclear Medicine, VUMC, Amsterdam, Netherlands, 
2Surgery, AMC, Amsterdam, Netherlands, 3Urology, Academic 
Medical Center, Amsterdam, Netherlands, 4Physics and Medical 
Technology, VU University Medical Center, Amsterdam, Netherlands

Purpose: With irreversible electroporation (IRE), malignant tissue is 
exposed to a series of high-voltage electrical pulses, which perma-
nently damages the cellular membrane. Although the mechanism of 
cell death is believed to be primarily nonthermal, it is known that the 
development of some heat is inevitable. The purpose of our study 
was to investigate the dissipation of thermal energy during IRE.
Material and Methods: IRE was performed in a transparent poly-
acrylamide gel, resembling soft-tissue properties. Temperature gra-
dient and absolute temperature changes were measured using 
high-speed color schlieren imaging with an infrared thermocam-
era. Parameters studied were voltage, pulse length, unequal active 
tip length, interelectrode distance, and the angle between the elec-
trodes. The effect of sequential pulsing was also investigated.

Results: With standard ablation settings (90 pulses, 1500 V/cm, 1.5-
cm interelectrode distance, 1.5-cm active tip length), high-speed 
color schlieren imaging showed instant gas formation ascribed to 
electrolysis. Thermal imaging showed an average increase of the 
temperature of 12°C around both electrodes, persisting for several 
minutes. Temperatures were highest around the negative electrode 
and increased with voltage, pulse length, and shorter interelectrode 
distance. Sequential pulsing significantly reduced the temperature 
increase.
Conclusion: IRE causes a substantial temperature increase that can 
be controlled by varying the ablation settings. Whether the work-
ing mechanism of IRE is partly ascribed to this thermal component 
is unclear and warrants further studies. Sequential pulsing mini-
mizes the temperature increase. Future in vivo studies are needed to 
observe the thermal effects in perfused tissues.

P-149
The influence of metallic implants on the dissipation of 
thermal energy during irreversible electroporation
H.J. Scheffer1, J.A. Vogel 2, W. van den Bos 3, K.P. van Lienden 4, 

J.H. Klaessens5, R.M. Verdaasdonk5, M.R. Meijerink1;
1Radiology and Nuclear Medicine, VUMC, Amsterdam, Netherlands, 
2Surgery, AMC, Amsterdam, Netherlands, 3Urology, Academic 
Medical Center, Amsterdam, Netherlands, 4Radiology, AMC, 
Amsterdam, Netherlands, 5Physics and Medical Technology, VU 
University Medical Center, Amsterdam, Netherlands

Purpose: Irreversible electroporation (IRE) uses high-voltage elec-
trical pulses to induce cell death. The presence of metallic objects, 
such as stents and coils, in the vicinity of the electrodes is consid-
ered a contraindication due to the risk of thermal damage by the 
heating of metal. We investigated whether metal-induced tissue 
heating occurs during IRE.
Material and Methods: IRE around a nitinol and stainless steel stent, 
platinum coils, and titanium brachyseeds was performed in a trans-
parent tissue phantom, delivering 90 pulses using clinical ablation 
settings. Absolute and relative temperature changes were measured 
using an infrared thermocamera and color schlieren imaging. Next, 
IRE was performed in vivo in the periphery of a porcine liver with 
and without a nitinol stent using similar settings, delivering 1x90 and 
3x90 pulses. Temperatures were measured internally with fiberoptic 
temperature probes and superficially using the thermocamera. The 
tissue was investigated macroscopically using 3D gross pathology.
Results: In the tissue phantom, thermal imaging showed a substan-
tial symmetrical temperature increase around the electrodes rang-
ing from 13–30°C, without an additional heating of the metallic 
objects. In the porcine liver, with 1x90 versus 3x90 pulses, tempera-
ture increased, respectively, 4.4 versus 11.0°C with stent and 5.6 ver-
sus 13.0°C without stent. Tissue examination showed white coagula-
tion around the electrodes but not around the stent.
Conclusion: IRE in the vicinity of metallic objects does not cause 
additional heating of the metal or surrounding tissues. The contra-
indication to perform IRE in the vicinity of metallic objects may be 
unsubstantiated.
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P-150
Feasibility of percutaneous soft tissue interventions using 
a multiaxis interventional C-arm CT system with a 3D laser 
guidance: phantom study
M. Kostrzewa1, N. Rathmann1, K. Kara 2, S.O. Schoenberg1, S.J. Diehl1;
1Institute of Clinical Radiology and Nuclear Medicine, University 
Medical Center Mannheim, Heidelberg University, Mannheim, 
Germany, 2University Medical Center Mannheim, Medical Faculty 
Mannheim, Heidelberg University, Mannheim, Germany

Purpose: Aim of this phantom study was to compare the precision of 
needle placement using a multiaxis interventional C-arm cone-beam 
computed tomography system (CBCT guidance) with that under mul-
tidetector computed tomography guidance (MDCT guidance).
Material and Methods: In an abdominal phantom, eight lesions (six 
liver lesions, both renal pelvises) were each punctured in- and off-
plane with a 20G needle under CBCT (Artis zeego, Siemens Healthcare 
Sector, Germany) and under MDCT guidance (Somatom Definition 
Flash, Siemens Healthcare Sector, Germany). In the follow-up CBCT 
and MDCTs, angular deviation, absolute deviation, and longitudinal 
deviation were measured. Procedural times were calculated.
Results: The respective lesions were hit in all 32 interventions. There 
was no significant difference in absolute, angular, and longitudinal 
deviation for either in- or off-plane interventions between MDCT 
and CBCT guidance. For CBCT interventions, absolute deviation from 
the needle tip to the lesion center ranged from 1.6 to 4.3 mm (mean, 
3.0 mm±0.9 mm); angular deviation, 0° to 4.2° (mean, 1.9°±1.1°); and 
longitudinal deviation, 0 mm to 2.8 mm (mean, 1.1 mm±1 mm). 
Using MDCT guidance, off-plane interventions took significantly lon-
ger than in-plane interventions (701 vs. 527 sec; p=0.03). In-plane 
interventions took significantly longer under CBCT than under 
MDCT guidance (888 vs. 527 sec, p=0.00005); for off-plane proce-
dures, there was no statistically significant difference.
Conclusion: Under CBCT guidance, percutaneous soft-tissue interven-
tions can be conducted with a precision comparable with that under 
MDCT guidance. Although associated with longer procedural duration, 
CBCT-guided interventions offer the advantage of more degrees of free-
dom, which can be of particular importance for off-plane interventions.

P-151
New percutaneous vertebral fusion with flexible bone screws: 
bench experiments
E.-P.K. Strecker, B. Schmidt-Rohlfing;
Radiology, Siloah St. Trudpert Klinikum, Pforzheim, Germany

Purpose: For the treatment of vertebral instability causing lower 
back pain, a new, less invasive percutaneous method for vertebral 
fusion has been developed.
Material and Methods: A superelastic nitinol guide with a distal 
curved end was inserted into a straight cannula having been placed 
transpedicularily in the vertebral body (polyurethane model). While 
entering into the vertebral body, the guide, corresponding to its inher-
ent memory shape, took a curve through the vertebral body and the 
end plate into the disc space and subsequently into the next vertebral 
body. Based on this principle, three types of fusions were evaluated:
-   A flexible hollow screw was introduced over the curved guide to 

create a firm connection of vertebral bodies.
-   Instead of a screw, a mesh tube was inserted vertically through 

the vertebrae and filled with bone material to induce an osseous 
formation.

-   The facet joints were fused bilaterally by flexible screws inserted 
percutaneously over the curved guides.

The fusions created with the flexible screws were evaluated in acute 
tests for maximum resisting pressures.

Results: This new technique with curvilinear screws allowed a new, 
less invasive access and guaranteed firm connections of osseous 
structures. Unilateral fusion with a single screw through the verte-
bral bodies resisted a maximum force upto 350 N, and bilateral facet 
joint fusions resisted upto 700 N.
Conclusion: According to our bench experiments, flexible bendable 
screws promise new, less invasive access routes to create firm con-
nections of osseous and articular structures.

P-152
A new technique for therapeutic arthrography for frozen 
shoulder: a review of 20 cases
S. Grijseels1, F. Handelberg 2, L. Fabeck 2, S. Alard 3;
1Radiology, University Hospital Brussels, Brussels, Belgium, 
2Orthopedics, University Medical Center, Sint-Pieters, Brussels, Belgium, 
3Radiology, University Medical Center, Sint-Pieters, Brussels, Belgium

Purpose: Describe a new technique for performing therapeutic 
arthrography for patients with frozen shoulder and evaluate the out-
come for 20 patients.
Material and Methods: The conventional technique punctures 
anteriorly between the joint capsule and the anterior humeral head 
or posteriorly between the labrum and the humeral head. These are 
peripheral recesses that do not allow efficient spread of the medi-
cation or the pressure induced by hydrodilatation. We inject cen-
trally into the joint space with the help of the needle, microwire, and 
introducer of the kit, which is more efficient. First, 8cc of Omnipaque 
(GEHealthcareInc, Princeton, NJ, USA) to confirm the diagnosis of FS. 
Subsequently, 4cc Linisol 2% (Braun Medical, Puurs, Belgium), 4cc 
Marcaine (AstraZeneca, Ukkel, Belgium), and 1ml containing 40-mg 
depomedrol (Pfizer, Brussels, Belgium) were injected centrally into 
the joint space. This was followed by hydrodistention with saline 
(up to 40cc). All patients had physiotherapy as soon as possible. All 
patients received follow-up at 2 days and 1, 3, 6, and 12 months and 
were asked to rate improvement in pain and mobility on a percent-
age scale from 0 to 100%.
Results: The average age was 54.4 years (39 to 67) with 13 men and 
7 women.
We report following improvements in pain and mobility:
At 2 days: 57.7% (CI 37.6-65.9), 46.8% (CI 33.3-60.1)
At 3 months: 77.7% (CI 64.7-90.6), 75.0% (CI 60.9-89.0)
At 6 months: 82.9% (CI 71.9-93.9), 82.9% (CI 72.3-93.5)
At 12 months: 95% (CI 79.1-100), 98.8% (CI 94.8-100)
Conclusion: The results of our modified central technique are 
encouraging and at least comparable with typically reported data of 
pain relief and mobility in other studies, which seems logical accord-
ing to hydrodynamics.

P-153
In vitro and in vivo feasibility study of a glass-fibre-based 
MR-compatible guidewire
A. Massmann1, M. Leist1, G. Wilson 2, J. Maki 2, A. Buecker1, 

G.K. Schneider1;
1Department for Diagnostic and Interventional Radiology, Saarland 
University Hospital, Homburg, Germany, 2Radiology, University of 
Washington, Seattle, WA, United States of America

Purpose: Evaluation of a dedicated MR-compatible glass-/aramid-
fibre-based guidewire (GW).
Material and Methods: The tested GWs (MaRVis, Hannover/Ger-
many) are based on micropultruded glass-/aramid-fibres, which are 
embedded in resin doped with metal particles and a PTFE shrink 
tube. The 10-cm hydrophilic tip is made of flexible nitinol. The diam-
eters tested were 0.89 mm (0.035”) (standard/stiff) and 0.36 mm 
(0.014”) in 260/300-cm length. After in vitro testing for visualisation 
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and handling in an abdominal aorta model, all GWs were used in 
9 pigs (mean weight, 65±5 kg). Under MR guidance, catheterisa-
tion was performed for iliac arteries, abdominal/thoracic aorta, 
renal arteries, iliac and inferior cava vein using fast real-time GRE 
sequences (temporal resolution, 0.2 s; FOV, 150 mm; matrix, 128x128) 
in a 1.5T scanner (Siemens Magnetom Aera, Erlangen/Germany). 
Additionally, balloon dilatation and stent implantation were per-
formed using GWs. Visualisation and handling and time for catheter-
isation of vessel regions were assessed.
Results: MRI clearly visualised GWs with a continuous artifact along 
the shaft of 2 mm and 4.5 mm at the tip. Exact handling combined 
with sufficient stiffness and adequate transfer of traction and torsion 
allowed a precise and exact navigation to the target vessels (mean 
time for the abdominal/thoracic aorta, 4 s; visceral/renal arteries, 10 
s and contralateral iliac arteries, 36 s). All procedures were technically 
successful. No GW-associated complications occurred, particularly 
breakage or disruption of thrombus. Handling regarding stiffness, flex-
ibility and guidance were similar to usual standard angiographic GWs.
Conclusion: Initial in vitro und in vivo results of the MR-compatible 
GW showed the possibility for further clinical application of endo-
vascular interventions in humans.

P-154
Intra-arterial infusion of carbon dioxide-saturated solution as 
a sensitizer for anti-cancer effect of Cisplatin in a rabbit VX2 
liver tumor model
N. Katayama, M. Yamaguchi, E. Ueshima, A. Muradi, Y. Koide, T. Okada, 

K. Sofue, K. Sugimoto;
Radiology and Center for Endovascular Therapy, Kobe University 
Hospital, Kobe, Japan

Purpose: Intra-arterial infusion of carbon dioxide (CO2)-saturated 
solution has been reported to inhibit tumor growth in a rabbit VX2 
thigh tumor model from our group. This study was design to eval-
uate the efficacy of intra-arterial infusion of CO2-saturated solution 
and its combination therapy with a fine-powder formulation of cispl-
atin (DDP-H) infusion in a rabbit VX2 liver tumor model.
Material and Methods: Twenty-eight Japanese white rabbits with 
VX2 liver tumors (implanted 3 weeks before intra-arterial infusion) were 
randomly and equally divided into four groups: control group (saline 
solution), CO2 group (CO2-saturated saline solution with a pH of 4.0), 
DDP-H group (1.75mg/kg DDP-H), and combined group (CO2-saturated 
solution and DDP-H). The tumor volume was measured by contrast-
enhanced CT at the procedure day and at three and seven days after 
procedure. CT images and tumor growth rate were compared.
Results: The mean±SD tumor growth ratio at 3 and 7 days after pro-
cedures were 191.7±34.1% and 394.3±124.4% in the control group, 
179.6±35.9% and 359.0±25.8% in the CO2 group, 154.1±16.2% and 
253.5±39.1% in the DDP-H group, and 110.2±20.1% and 200.5±53.0% 
in the combined group, respectively. There was no significant differ-
ence in the mean tumor growth rate between the control and CO2 
groups. The mean tumor growth rate of the combine group was 
decreased significantly compared with that of the DDP-H group at 3 
days after the procedure (p < 0.05).
Conclusion: Intra-arterial infusion of CO2-saturated solution appears 
to be a beneficial therapeutic modality, as a sensitizer for anti-cancer 
effect of DDP-H, in a rabbit VX2 liver tumor model.

P-155
Feasibility of percutaneous isolated pancreatic perfusion 
chemotherapy: evaluated by CT during isolated celiac 
arteriography
S. Murata1, S. Onozawa1, T. Ueda1, F. Sugihara1, D. Yasui1, S. Kumita1, 

K. Suzuki 2, M. Satake 3;
1Radiology/Center for Advanced Medical Technology, Nippon 
Medical School, Tokyo, Japan, 2Medical Engineering, Nippon 
Medical School, Tokyo, Japan, 3Diagnostic Radiology, National 
Cancer Center East, Chiba-ken, Japan

Purpose: To determine the optimal infusion rate and evaluate the 
feasibility of anterior mesenteric artery (AMA) occlusion for percuta-
neous isolated pancreatic perfusion (PIPP) using CT arteriography.
Material and Methods: All experiments were approved by the 
Institutional Animal Experiment Ethics Committee. Twelve pigs were 
divided into four groups and PIPP was performed. Angiography dur-
ing PIPP was performed without and with balloon occlusion of AMA 
to observe hemodynamic changes in the pancreas (group 1). Contrast 
media in an extracorporeal circuit was circulated through the pancreas 
at three different infusion rates (12, 24, and 36 mL/min) for 20 min to 
evaluate surrounding organ enhancement, especially that of the pan-
creas without and with AMA occlusion (groups 2, 3, and 4, respec-
tively). CT was performed before and during PIPP without AMA occlu-
sion and immediately during PIPP with AMA occlusion. Enhancement 
of each organ was observed and compared in each condition.
Results: Angiography showed no apparent differences in opacifica-
tion without and with AMA occlusion. Without AMA occlusion, CT 
arteriography demonstrated whole pancreas enhancement with-
out duodenum enhancement at the 36-mL/min infusion rate; how-
ever, part of the head and/or body of the pancreas was unenhanced 
at the infusion rates of 12 (100%) and 24 (67%) mL/min. Whole pan-
creas enhancement was observed at all three infusion rates with 
AMA occlusion. However, duodenum enhancement was observed 
only at the 36-mL/min infusion rate (100%).
Conclusion: PIPP appears to be feasible for the perfusion of the 
pancreas. This method enables the delivery of drugs to a part or 
whole of the pancreas, as required.

P-156
Transarterial delivery of magnetic nanoparticles to achieve 
selective hyperthermia in the liver
J.J. Echevarria-Uraga1, B. Herrero de la Parte 2, I. García-Alonso 
Montoya 2, O. Arriortua 3, M. Irazola 3, E. Garaio 3, J.M. Aizpurua 4, 

A. Saiz-López5;
1Radiology, Hospital Galdakao Usansolo, Galdakao, Spain, 2Faculty 
of Medicine, University of Basque Country, Leioa, Spain, 3Faculty 
of Sciences, University of Basque Country, Leioa, Spain, 4Faculty of 
Sciences, University of Basque Country, Donostia, Spain, 5Pathology, 
Hospital Galdakao Usansolo, Galdakao, Spain

Purpose: To develop a reliable method for delivering magnetic 
nanoparticles (MNp) to liver tumours, in order to generate selective 
critical hyperthermia (HT).
Material and Methods: CC-531 colorectal cancer cells were inoc-
ulated in the left liver lobe (LLL) of Wag/RijCrl rats guided by ultra-
sound (US). Thirty-five days later, the existence of tumours was con-
firmed using US. Rats were divided into three groups (not infused, 
saline and MNp), and all of them were exposed to HT. MNp or 
saline were infused using a microcannula introduced through the 
splenic artery to the hepatic artery. HT was induced with an elec-
tromagnetic applicator, capable to generate a magnetic field (fre-
quency: 606 MHz, intensity: 16 minutes at 16 kA/m, plus 5 minutes 
at 10 kA/m). Temperature was monitored with probes placed in the 
tumour, LLL and rectum.
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Results: Fourteen animals developed liver tumours of 0.47±0.32 ml. 
Control animals presented a thermal increase ranging 3-6°C, which 
did not induce tissue damage. Thermal increase in animals infused 
with saline was 6.2°C in the liver and 5.8°C in the tumour; the per-
centage of damage observed in tumour tissue showed no differ-
ences (p=0.657) from the expected necrosis due to tumour volume 
(2.5±1.7% vs. 3.8±1.3%). Rats infused with MNp showed a thermal 
increase of 9.4°C in the liver and 8.8°C in the tumour; three of the 
animals showed extensive tumour destruction (>85%).
Conclusion: Hepatic artery cannulation is a reliable method to de-
liver MNp into hepatic metastases.
HT induced by an electromagnetic applicator and MNp transarteri-
ally administered may be a potential treatment for liver metastases.

P-157
Radiofrequency ablation for recurrent fibromatosis: a stubborn 
condition is finally subdued!
S.S. Kulkarni1, N.S. Shetty1, A.M. Polnaya1, A. Janu 2, K.B. Gala1, 

S.S. Patil1, V.N. Bakare1, A. Puri1, S.D. Banavali1, M.H. Thakur 2;
1Interventional Radiology, Tata Memorial Hospital, Mumbai, India, 
2Department of Radiology, Tata Memorial Hospital, Mumbai, India

Purpose: To evaluate the safety and efficacy of RFA in managing 
recurrent fibromatosis.
Material and Methods: A retrospective analysis of 27 fibromato-
sis patients treated with 71 sessions of RFA from January 2008 to 
December 2014 was done. Inclusion criteria were recurrent fibroma-
tosis refractory to primary treatment, i.e. surgery, RT, CT or immuno-
therapy. RFA was done under CT guidance. Patients were followed up 
every 3 months to assess clinical benefits and radiological response. 
Response evaluation was done clinically by improvement in the 
range of movements (ROM) and radiologically by calculating change 
in volume of the lesion at follow-up and percentage decrease.
Results: A total of 71 sessions of RFA was done in 27 patients with 
fibromatosis (mean number of sessions, 2.6). Mean follow-up was 34 
months (range, 1-90 months). Eight patients had upper limb involve-
ment, 10 lower limb, 4 chest wall, 2 mediastinum and 3 retroperito-
neum. Quantification of reduction of size was 0-25% in 15 patients, 
26-50% in 4 patients, 51-75% in 5 patients and 76-99% in 3 patients. 
Pain score (visual analogue score) reduced in patients having pain 
from 6.52 to 2.06. Complications: Post-procedure pain was the chief 
complaint, which subsided with analgesics. Two patients had neurologi-
cal deficit (foot drop). Extensive necrosis in one case needed aspiration 
for symptom relief.
Conclusion: Radiofrequency ablation of recurrent fibromatosis is 
a safe and effective treatment option. Procedure is well tolerated, 
with significant improvement in quality of life with good long-term 
locoregional disease and symptom control.

P-158
Comparison of pharmacokinetics and drug delivery properties 
of doxorubicin/Lipiodol® formulations in a hepatocellular 
carcinoma (HCC) rabbit VX2 model
F. Deschamps1, G. Farouil1, C. Hollenbeck 2, J.-F. Mayer 2, L. Tselikas1, 

S. Catoen 2, C. Robic 2, W. Gonzalez 2, T. de Baère1;
1Interventional Radiology, IGR, Villejuif, France, 2Guerbet France, 
Guerbet, Villepinte, France

Purpose: To compare pharmacokinetics and drug delivery proper-
ties of doxorubicin/Lipiodol® formulations in a hepatocellular carci-
noma (HCC) rabbit VX2 model.
Material and Methods: Twenty-seven New Zealand rabbits, implanted 
with VX2 tumor in liver, received selective hepatic artery infu-
sion of 0.3-mL doxorubicin/Lipiodol® formulations, without sup-
plementary embolization. Group A (n=14) received mixed 1.5-mg 

doxorubicin (in 150-μL saline)/150-μL Lipiodol® (ratio: 1:1), and group 
B (n=13) received mixed 1.5-mg doxorubicin (in 75-μL densifying 
agent)/225-μL Lipiodol® (ratio: 1:3) supplemented with 3-mg ten-
sioactive substance. Doxorubicin alone was also selectively admin-
istrated intra-arterially at 1.5 mg per animal in group C (n=6). 
Physicochemical characterization was evaluated by microscopic 
methods. Doxorubicin concentrations were measured (HPLC fluores-
cence) in plasma (from 5 to 45 minutes after injection) and both in 
tumor and normal liver at 1 day (n=6) after injection.
Results: In group A, an oil-in-water formulation (droplet size=50 
μm) was stable for less than 12 hours, whereas in group B, a water-
in-oil formulation (droplet size=5 μm) was stable for more than 
24 hours. Plasmatic doxorubicin peak at 5 minutes was signifi-
cantly lower in group B (19.0±5.8 μg/L) than in group A (275.3±78.5 
μg/L, p<0.001), which itself was significantly lower than in group C 
(563±282 μg/L, p<0.05). At day 1, tumor doxorubicin concentra-
tion was significantly higher in group B (20957±9022 mg/kg) than 
in group A (8093±4466 mg/kg, p<0.05). Doxorubicin in normal liver 
and metabolites (plasma and liver) were below the limit of quantifi-
cation (<100 mg/kg).
Conclusion: Stabilized water-in-oil doxorubicin/Lipiodol® formula-
tion reduces systemic drug exposure and increases early tumor liver 
drug accumulation.

P-159
Research on R2*map of tracking adipose tissue-derived 
mesenchymal stem cells labeled by super para-magnetic iron 
oxide in rat liver

X. An

Interventional Radiology and Vascular Surgery, Shanghai First 
People’s Hospital,School of Medicine,Shanghai Jiao Tong University, 
Shanghai, China

WITHDRAWN

P-160
Percutaneous radiofrequency ablation for chondroblastoma: 
single-centre experience in a tertiary cancer centre in India
S.S. Kulkarni1, N.S. Shetty1, A.M. Polnaya1, A. Janu 2, V.N. Bakare1, 

S.S. Patil1, K.B. Gala1, M.H. Thakur 2, A. Puri 3, A. Gulia 3;
1Interventional Radiology, Tata Memorial Hospital, Mumbai, India, 
2Department of Radiology, Tata Memorial Hospital, Mumbai, India, 
3Surgical Oncology, Tata Memorial Hospital, Mumbai, India

Purpose: To evaluate clinical outcomes in chondroblastoma patients 
treated with radiofrequency ablation (RFA).
Material and Methods: Retrospective analysis of prospectively main-
tained data of 11 biopsy-proven chondroblastoma lesions treated 
at our institute from January 2010 to December 2014 using RFA was 
performed. RFA was performed with multi-tined electrodes under 
computed tomography guidance (CT). Lesion characteristics were 
determined from imaging studies (MRI/PET-CT). Symptoms were 
assessed before and 24 hours and 6 weeks after the procedure. All 
patients were followed up to assess the recurrence of pain or any 
complications. Follow-up MRI and PET-CT were performed to evalu-
ate post-RFA changes, growth plate and the articular cartilage.
Results: Eleven male patients were treated (mean age, 18 years). 
Lesions were located in the proximal humerus (n=2), proximal tibia 
(n=3), proximal femur (n=4), distal femur (n=1) and lunate (n=1). Mean 
volume of lesion was 6.8 mL. All patients reported relief of symptoms 
on post-procedure day 1 and on follow-up at 6 months. Mean fol-
low-up period was 28 months. Complete return of limb movements 
was found in all the patients except in the one with lunate lesion. 
Complete metabolic regression in the target lesion was obtained 
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on PET-CT on follow-up. Follow-up MRI did not reveal growth plate 
abnormality. No major complications were noted in our patients.
Conclusion: Percutaneous RFA appears to be a safe, effective and 
minimally invasive alternative to open surgical method for chondro-
blastomas. Further research and long-term follow-up is required for 
substantiating the long-term benefits of RFA in this subset of patients.

P-161
Ultrasound-guided punctures: improved hygiene using a novel 
disinfectant ultrasound couplant spray
J.C. Ragg
Interventional Radiology, Angioclinic Vein Centers, Berlin, Germany

Purpose: The number of endovenous procedures performed by 
radiologists under ultrasound monitoring is rapidly increasing. 
A new disinfectant ultrasound couplant spray (DUCS) containing 
octenidine and phenoxyethanol was evaluated.
Material and Methods: Both legs of 20 patients (32–73 years) with sym-
metric venous disease were randomized to (A): standard, consisting of 
mapping using conventional ultrasound gel, 2x disinfectant according 
to surgical requirements, intervention using sterile ultrasound gel or (B): 
mapping using DUCS (>3 min contact time), interventional preparations 
using DUCS (>2 min contact time). Contact plate samples were taken 
prior to puncture and after intervention (>3 min contact time). Colony-
forming units (CFU) were determined in addition to procedural time.
Results: The evaluation of 20 cases (40 legs; 168 samples) showed 
bacterial growth after completed hygienic preparation for group 
A (standard) with a mean of 11.6 CFU (0–74) versus group B (DUCS) 
with 2.6 CFU (0–19). After treatment, group A showed increased 
growth at 17.5 CFU (2–180), while group B showed just 2.1 CFU (0–8). 
Comparing corresponding locations, DUCS-treated areas were supe-
rior or equal to those treated with standard in 93.8% of the samples. 
Mean procedural time was 18:20 min for standard and 14:10 min for 
DUCS-using procedures. Gel consumption was 32–71 ml (mean, 51) 
for standard and 4–8 ml (5.4 ml) for DUCS.
Conclusion: The use of the novel DUCS seems to provide similar 
or even better hygienic conditions than those achieved by conven-
tional alcoholic disinfection, and it may help to simplify ultrasound-
monitored procedures.

P-162
Closing postoperative gastric tube pleural fistula with an 
Amplatzer ASD closure device
S.S. Kulkarni1, N.S. Shetty1, A.M. Polnaya1, A. Janu 2, S.S. Patil1, 

K.B. Gala1, V.N. Bakare1, R. Chivate1, A. Kumar1, M.H. Thakur 2, 

C.S. Pramesh 3;
1Interventional Radiology, Tata Memorial Hospital, Mumbai, India, 
2Department of Radiology, Tata Memorial Hospital, Mumbai, India, 
3Surgical Oncology, Tata Memorial Hospital, Mumbai, India

A 67-year-old male with carcinoma esophagus (T3N1M0) underwent 
transthoracic esophagectomy. He presented with persistent pleural 
drainage secondary to gastric tube pleural fistula at the upper anas-
tomotic site. An atrial septal closure device augmented with n-butyl 
cyanoacrylate was used to successfully close the defect.

P-163
Combined role of endovenous laser ablation (EVLA), 
alcohol and lipiodol embolisation and foam sclerotherapy 
in endovascular treatment of venous malformations and 
congenital varicosity
M.P. Tarte
Vacular Diseases Clinic, Antarang Vascular Diseases & Interventional 
Radiology Centre, Ahmednagar, India

A 16-year-old male presented with grossly dilated tortuous congen-
ital varicosity, cord-like tender varices and blackish discoloration on 
the thigh and congenital venous malformations of the left lower 
limb, with subcutaneous venous hypertrophy, and complained of 
haematuria, chronic leg pain and knee-joint deformity.

GI tract intervention

P-164
Percutaneous gastrostomy – indications, outcome and 
complications: 5-year experience at a tertiary care cancer 
hospital
I. Rehman, I.K. Niazi, S. Khawar, K. Aftab;
Department of Radiology, Shaukat Khanum Memorial Cancer 
Hospital and Research Centre, Lahore, Pakistan

Purpose: To review our institutional indications for percutaneous 
radiological gastrostomy (PRG), procedure success and complica-
tions and to see how we compare to international studies.
Material and Methods: Five-year data from January 2010 to 
December 2014 was retrospectively reviewed. It showed a total of 79 
PRGs. All patient’s electronic medical records were reviewed for indi-
cation, endoscopic attempt/limitations, procedure report and clin-
ical notes. Patients were followed up till the last follow-up for any 
gastrostomy-related complaints/complications. Data were analysed 
using SPSS 20; procedure success, indications and complications 
were calculated as a frequency and percentage.
Results: Amongst 79 patients, age range was 12-83 years, with a 
mean of 46.7 years. Most frequent age group was 51-60 years 
(26.58%). Majority 50 (63.29%) were males, and the most common 
primary disease site was post-cricoid CA (24.05%), with only 9.11% 
patients having primary site of disease outside the head and neck. 
One patient had GBM, and others had mid- and distal esophageal 
lesions. Commonest histopathology was SCC, with moderate-grade 
SCC being most common (46.84%).
Endoscopy failed in 18.99% patients and was limited in 78.48%, pri-
marily due to limited mouth opening in head and neck malignancy.
Procedure success rate was 97.5%, with a mortality of 3/79 (3.7%). 
Major complication rate was 6.3%, with 1 case of aspiration; 2 
patients needed surgery for peritonitis, and 1 patient had peritonitis 
but was a poor surgical candidate.
Conclusion: PRG is a safe, minimally invasive procedure, which is 
a good alternative in patients with limitations to endoscopic PEG 
placement. Our data is comparable to international studies.

P-165
Trans-jejunostomy stent placement in patients with malignant 
small bowel obstructions
Y.-J. Kim, C.J. Yoon, N.J. Seong, C.H. Jeon, S.W. An, Y.N. Woo;
Radiology, Seoul National University Bundang Hospital, Seongnam, 
Korea

Purpose: This study aims to evaluate the clinical effectiveness of 
trans-jejunostomy stent placement in patients with malignant small 
bowel obstructions (MSBO).
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Material and Methods: Between March 2009 and November 2014, 
14 patients (age range, 20–81 years; mean, 59 years) with MSBO 
from advanced abdominal malignancies were enrolled in this study. 
Percutaneous direct jejunostomy tube was placed at 30–50 cm 
upstream to MSBO based on CT. Self-expandable stents were placed 
to cover MSBO through the jejunostomy entry in the same session 
(n=7) or at 1–10 days after jejunostomy (n=7). Post-stent balloon dila-
tion was performed as needed. A retrospective analysis was con-
ducted for technical success, bowel decompression, diet improve-
ment, and procedure-related complication.
Results: Stent placement was technically successful in 13 patients 
(92.8%). One to three stents were placed to recanalize one (n=9), 
two (n=4), or three (n=1) MSBOs. In one patient, stent delivery 
could not reach the target obstruction due to tortuous small bowel. 
Adequate bowel decompression was achieved in all patients (100%). 
All patients tolerated liquid (n=3), soft (n=7), and normal diet (n=4). 
Jejunostomy tube was removed (n=13) at 5–83 days after stent 
placement. Major complications (21.4%) included wound infections 
(n=2) and localized peritonitis (n=1), which were successfully treated 
with antibiotics (n=2) and percutaneous drainage (n=1).
Conclusion: Trans-jejunostomy stent placement is an effective 
treatment in patients with MSBO from advanced abdominal malig-
nancies. It can provide good symptomatic palliation even in patients 
with multifocal obstructions. Major complications are not uncom-
mon but can be managed conservatively.

P-166
Insertion of balloon-retained gastrostomy tube: a single-centre 
review of 319 patients
L. Ward, S. Mohammadi, L. Ratnam, G.J. Munneke, M. Gonsalves;
Radiology Dept, St George’s Hospital, London, United Kingdom

Purpose: To evaluate outcomes and complications following pri-
mary placement of balloon-retained gastrostomy tube.
Material and Methods: All patients who underwent radiologically 
inserted gastrostomy (RIG) over a 7-year period were retrospectively 
identified from the Radiology Information system. Procedural and 
clinical parameters were collected by review of the patient archive 
and communication system, electronic patient records system and 
a local, prospective database maintained by the nutrition team. All 
RIGs sited using a standardised technique with 2 gastropexy sutures. 
Complications classified by the Society of Interventional Radiology 
(SIR) classification system for complications by outcome. Statistical 
analysis was performed with the χ2 test.
Results: In all, 319 patients underwent RIG during the study period; 
65% (n=206) male and 35% (n=113) female, with a mean age of 65 
(range 18-95). Further, 45% (n=144) were sited for head and neck 
malignancy, 37% (n=119) for neurogenic dysphagia and 4% (n=14) 
for oesophageal malignancy. Technical success was 97%. Overall, 
complications occurred in 19% (n=60) of patients; 74% (n=51) of 
complications were classified as minor and 26% (n=18) major. The 
most frequently encountered complications were pain and tube dis-
placement. Thirty-day procedure-related mortality rate was 0.6% 
(n=2), with two patients dying following intraperitoneal adminis-
tration of feed after tube displacement. Average gastrostomy dwell 
time was 410 days (1-2524). There was no association between sex, 
age, indication for placement, tube Fr size and complications.
Conclusion: RIG is a safe and effective method of maintaining the 
nutritional status of patients unable to maintain sufficient oral intake.

P-167
Mid-term results of emborrhoid: results of a prospective 
multicenter study
N. Moussa1, I. Sielezneff 2, F. Tradi 3, C. Del Giudice1, V. De Parades 4, 

N. Fathallah5, O. Pellerin1, V. Vidal6, M.R. Sapoval7;
1Radiology, Hôpital Européen Georges Pompidou, Paris, France, 
2Surgery, Hôpital de la Timone, Marseille, France, 3Radiology, 
Hôpital de la Timone, Marseille, France, 4Gastroenterology, Hôpital 
Saint Joseph, Paris, France, 5Gastroenterology, Hôpital Européen 
Georges Pompidou, Paris, France, 6Service de Radiologie, Hôpital 
Timone Adultes, Marseille, France, 7Dept. of Cardiovascular 
Radiology, Hôpital Européen Georges Pompidou, Paris, France

Purpose: To assess the safety and efficacy of the emborrhoid tech-
nique (embolization of the superior hemorrhoidal arteries) in pa-
tients unfit for surgery.
Material and Methods: Between 1-2014 and 1-2015, we embolized 
25 consecutive patients (mean age 62 years) suffering from disabling 
chronic rectal bleeding related to hemorrhoidal disease and contra-
indication (n=11) or failure of previous surgical or instrumental treat-
ment (n=14). All patients were discussed in multidisciplinary con-
sensus including a dedicated proctologist/surgeon and an interven-
tional radiologist. We performed super-selective micro-coil emboli-
zation (pushable fibered 2–3-mm/0.018” coils) of the distal branches 
of the superior rectal arteries with a micro-catheter through a right 
femoral 5-F approach under local anesthesia. Clinical results were 
assessed based on bleeding and overall patient satisfaction.
Results: Immediate technical success was 100%, with no compli- 
cations. The average number of embolized arteries per patient 
was 3, for an average of 9 coils per patient. Median follow-up was 
5 months. Significant bleeding reduction was observed in 64% of 
patients (16/25) and in 5 additional patients after re-embolization, 
accounting for a total success rate of 84% (21/25). In 4 (16%) patients, 
we did not observe any significant bleeding improvement. Overall 
patient satisfaction was observed in 80% of patients. 
Conclusion: Distal coil embolization of the superior rectal arteries 
for treating chronic rectal bleeding is safe and effective in patients 
beyond proctologic resources.

P-168
Non-healing postsurgical fistulas: image-guided treatment 
with the injection of cyanoacrylic glue
C. Mattiuz1, D. Poretti 2, F. Melchiorre1, V. Pedicini 2, U.G. Rossi 3, 

F. Rigiroli 4, G. Mauri5;
1Radiology, IRCCS San Donato Milanese, San Donato Milanese, 
Italy, 2Radiology and Interventional Radiology, Humanitas Research 
Hospital, Milan, Italy, 3Radiology, San Carlo Borromeo Hospital, 
Milan, Italy,4Radiology, AO San Paolo, Milan, Italy, 5Radiology, IRCCS 
Policlinico San Donato, San Donato Milanese, Italy

Purpose: To assess the feasibility, safety and effectiveness of per-
cutaneous image-guided injection of cyanoacrylic glue in the treat-
ment of postsurgical enteric fistulas that did not not heal after stan-
dard treatment.
Material and Methods: Sixteen patients (10 males and 4 females) 
with postsurgical enteric fistula were treated with percutaneous 
injection of cyanoacrylic glue (Glubran2®, GEM s.r.l., Viareggio, Italy). 
In all patients, standard percutaneous drainage and/or percutane-
ous transhepatic biliary drainage had failed in achieving the resolu-
tion of the fistula. Under CT and/or fluoroscopic guidance, the cathe-
ter was advanced to the site of the fistula via a percutaneous or tran-
shepatic approach, and a mixture of 1:1 to 1:5 cyanoacrylic glue and 
iodized oil was injected at the level of the fistula.
Results: In all cases, it was possible to reach the site of the fistula with 
the catheter and perform the injection as planned. No complications 
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occurred. Resolution of the fistula was achieved in 15/16 (93.7%) cases 
with a median of 1 (range, 1–3) injection. No patients required further 
surgery. None of the patients showed recurrence of the fistula.
Conclusion: Percutaneous injection of cyanoacrylic glue is feasible, 
safe, and effective in treating postsurgical fistulas not responsive to 
standard treatment. This technique may represent a new option to 
avoid surgical reoperation.

P-169
Endovascular embolisation of non-variceal gastrointestinal 
haemorrhage: 15-year single-centre experience
E. Ryan, M.F. Given, F. McGrath, A. Keeling, M.J. Lee;
Department of Academic Radiology, Beaumont Hospital Dublin, 
Dublin, Ireland

Purpose: Gastrointestinal haemorrhage remains a major cause of 
patient mortality and morbidity. The aim of our study was to iden-
tify any associations between baseline variables and outcomes in 
patients treated with endovascular embolisation for acute non-var-
iceal gastrointestinal haemorrhage.
Material and Methods: Retrospective data of patients treated at 
our institution between January 2000 and February 2015 was col-
lected. Baseline variables, including demographic and clinical data, 
were retrieved from the patients’ medical records. Procedural details 
and clinical outcomes were collected and statistical analysis was 
performed using SPSS v20™.
Results: Forty-two patients (mean age, 69.2; range, 29–95; M:F=20:22) 
were included. Twenty-two patients had UGI haemorrhage, and 20 
had LGI haemorrhage. Embolic agents included coils (27 cases), gel-
foam (4 cases), particles (1 case), glue (4 cases) and combinations of 
coils and gelfoam (4 cases) and coils and glue (2 cases). Chi-square test 
and Pearson correlations were performed. Thirty-day mortality cor-
related with the number of procedures (p=0.030). Treatment success 
highly correlated with intra-procedural visualisation of a bleeding 
point (p=0.001). There was a linear relationship between recorded 
procedural complications and the number of embolisation attempts 
(p=0.050).
Conclusion: Though a small sample size limited our analysis, important 
correlations were identified, which may improve outcome predic-
tion in patients presenting with acute gastrointestinal haemorrhage.

P-170
Visceral artery pseudoaneurysm: what the interventional 
radiologist needs to know about all endovascular techniques
P. Torcia1, U.G. Rossi1, P. Rigamonti1, C. Ferro 2, G. Mauri 3, F. Melchiorre 4, 

G. Cornalba 4, M. Cariati5;
1Radiology and Interventional Radiology, San Carlo Borromeo 
Hospital, Milan, Italy, 2Department of Radiology, Azienda 
Ospedaliera San Martino, Genoa, Italy, 3Radiology, IRCCS 
Policlinico San Donato, San Donato Milanese, Italy, 4Diagnostic 
and Interventional Radiology, AO San Paolo Hospital, Milan, Italy, 
5Diagnostic Sciences, San Carlo Borromeo Hospital, Milan, Italy

Learning Objectives: To describe the indications and the possible 
endovascular therapies for visceral artery pseudoaneurysm exclusion.
Background: Visceral artery pseudoaneurysm is now being diag-
nosed with increasing frequency because of the routine use of com-
puted tomography, magnetic resonance, and ultrasound. Diagnostic 
radiology plays a major role in the detection and characterization 
of splenic artery aneurysms. Advantages in endovascular therapies 
have allowed interventional radiologists to contribute to the man-
agement of visceral artery pseudoaneurysms. Endovascular proce-
dures are performed with the goal of preventing pseudoaneurysm 
expansion and rupture. This goal is accomplished by excluding the 
pseudoaneurysm from the arterial circulation and pressure.

Clinical Findings/Procedure: The purpose of this poster is to illus-
trate 1) imaging evaluation of visceral artery pseudoaneurysm, 2) 
the possible endovascular therapies [embolization (isolation tech-
nique, glue, and coils) and covered stent placement], and 3) advan-
tages and limitations of these endovascular techniques.
Conclusion: Clinical history and imaging characteristics of the vis-
ceral artery pseudoaneurysm dictates its treatment. Thus, each 
patient is a candidate for the most rapid and efficient endovascular 
procedure for his/her anatomy.

P-171
Anterograde–retrograde rendezvous procedure using a 
TIPSS needle for the treatment of radiation-induced upper 
oesophageal occlusion
M.W. Little1, A. Bailey 2, B. Braden 2, N. Maynard 3, J. Phillips-Hughes1;
1Interventional Radiology, Oxford University Hospitals, Oxford, 
United Kingdom, 2Gastroenterology, Oxford University Hospitals, 
Oxford, United Kingdom, 3General Surgery, Oxford University 
Hospitals, Oxford, United Kingdom

Learning Objectives: To describe a novel procedure utilising endo-
scopic evaluation of TIPSS needle deployment to recanalise com-
plete oesophageal occlusion in head and neck cancer patients pre-
senting after radiotherapy.
Background: Strictures of the oesophagus are reported in up to 
30% of head and neck cancer patients treated with chemoradia-
tion. They can be extremely morbid, causing dysphagia, dyspnoea 
and life-threatening aspiration. Patients presenting with complete 
oesophageal occlusion pose a particular challenge.
Clinical Findings/Procedure: Two such patients presented with apha-
gia following upper oesophageal strictures progressing to complete 
occlusions. Previous balloon dilatations were unsuccessful. Under 
general anesthesia, a BMC catheter was placed into the oesophageal 
stump from an anterograde approach. A paediatric endoscope was 
manipulated to the lower extent of the occlusion via a pre-existing 
PEG. A Rosch-Uchida (TIPSS) needle was positioned through the cath-
eter; under endoscopic vision/fluoroscopic guidance, the oesopha-
geal occlusion was punctured. An Amplatz superstiff wire was passed 
through the TIPSS needle and grasped with a biopsy forceps through 
the endoscope from below. The new tract was dilated with 4- and 
6-mm balloons. The strictures were at the level of cricopharyngeus, 
and thus too proximal to the stent; therefore, a nasogastric tube was 
placed over the wire to maintain tract patency. Over 3 weeks, the tract 
was dilated to 20 mm. The first patient has had the nasogastric tube 
removed and is eating a soft-food diet, with monthly balloon dilata-
tions. The second patient is undergoing weekly tract dilatation.
Conclusion: In complete oesophageal obstruction, needle recan-
alisation followed by serial balloon dilatation is feasible, restoring 
enteral nutrition and improving patient’s quality of life.

P-172
Nutriflower: a new balloon-free long-term button gastrostomy
M. Mossad, T. Westwood, L. Wilbraham, S. Vasileuskaya, P. Puro, 

D.W. Edwards, H.-U. Laasch;
Radiology, The Christie NHS Foundation Trust, Manchester, United 
Kingdom

Learning Objectives: To assess a prototype button gastrostomy 
with an intragastric retainer shaped from the tube stem, thus avoid-
ing trauma to the stoma and permitting much longer dwell times 
than balloon-retained tubes.
Background: Eighteen patients referred for long-term gastrostomy 
tube replacement were offered a CE-marked 14-Fr Nutriflower (Vygon, 
Ecouen, France). Tubes were replaced without local anaesthesia, 
unless required for removal of the pre-existing gastrostomy.
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Primary placement was attempted in 2 additional patients.
Initially, Nutriflowers were changed routinely after 6 months; now, 
they are left until a problem develops. 24/7 home support was 
offered for the first week, and follow-up was performed until tube 
removal. Patients gave formal consent, IRB approval was granted.
Clinical Findings/Procedure: All replacement tubes were inserted 
and subsequently replaced without difficulty. Local anaesthesia was 
not required, even in patients with previously traumatic exchanges. 
Two patients still have a Nutriflower in situ after a median of 2041 
days; 8 were removed due to end of treatment and 8 were changed 
back to balloon tubes. No tube blockages or accidental displace-
ments occurred. Sixteen of 18 patients (89%) preferred Nutriflower 
to balloon gastrostomies due to pain-free exchange, reliability and 
lack of balloon maintenance. Primary placement, however, was chal-
lenging due to the lack of wire guidance. One was successful; one was 
partially deployed in the track.
Conclusion: Nutriflower was widely preferred by the recruited pa-
tients. The device is pain-free to exchange, very durable with dwell 
times up to 5 years and has extremely reliable intragastric fixation, 
making this an ideal device for children. However, modification is 
required for primary insertion.

P-173
Gastrointestinal bleeding and peripheral embolotherapy 
with ethylene vinyl alcohol copolymer (Onyx): a single-center 
experience
P. Torcia1, S. Vagnarelli 2, D. Morosetti 2, P. Rabuffi 2, C. Ambrogi 2;
1Radiology and Interventional Radiology, San Carlo Borromeo 
Hospital, Milan, Italy, 2Department of Interventional Radiology, 
Azienda Ospedaliera San Giovanni Addolorata, Rome, Italy

Learning Objectives: To determine the efficacy, the risk of nontar-
get vessel embolization, and ischemic complications of ethylene vinyl 
alcohol copolymer (Onyx; ev3, Plymouth, MN) in the management of 
gastrointestinal (GI) bleeding and peripheral embolotherapy.
Background: Superselective arterial embolization is a common 
therapeutic procedure for visceral hemorrhage.
Clinical Findings/Procedure: Between December 2013 and May 
2014, 23 patients underwent embolotherapy with the liquid embolic 
agent Onyx 34 and 18. In all cases, we used a microcatheter (ranging 
from 1.7 Fr to 2.8 Fr) to administer the embolic material. All angio-
grams were retrospectively studied to evaluate immediate com-
plications such as migration into nontarget vessels, and all patient 
records were reviewed to identify the patients who presented with 
ischemic complications that required surgical intervention or pro-
longed hospital stay. Follow-up was performed until discharge from 
hospital. Embolotherapy with ethylene vinyl alcohol copolymer 
(Onyx) was performed for treatment of acute arterial hemorrhage 
(18 patients) and preoperative tumor embolization (5 patients). 
Migration of Onyx into nontarget vessels occurred in 1 patient; it 
was observed with Onyx 18. No ischemic complications emerged in 
any patient. No re-bleeding was observed after embolization in any 
GI bleeding group.
Conclusion: Embolization using the liquid embolic agent Onyx is 
safe and effective, but specific skills and cost are still limiting factors 
in the use of this good embolic device.

P-174
Embolization of hemorrhoidal arteries: the emborrhoid 
technique
N. Moussa1, F. Tradi 2, C. Del Giudice1, O. Pellerin1, V. Vidal 3, 

M.R. Sapoval1;
1Vascular and Oncological Interventional Radiology, Hôpital 
Européen Georges Pompidou, Paris, France, 2Radiology, Hôpital de 
la Timone, Marseille, France, 3Service de Radiologie, Hôpital Timone 
Adultes, Marseille, France

Learning Objectives: In this presentation, we will present the tech-
nical steps to achieve successful embolization of hemorrhoidal arter-
ies (the superior rectal artery) for the treatment of patients suffer-
ing from disabling chronic rectal bleeding related to hemorrhoidal 
disease.
Background: The favorable results of elective trans-anal Doppler-
guided hemorrhoidal artery ligation have demonstrated that hem-
orrhoidal bleeding is a disease related to excessive arterial inflow.
The emborrhoid technique consists of coil embolization of the distal 
branches of superior rectal arteries.
We already reported our favorable technical and clinical experience 
after a first feasibility report by Vidal et al. in 2014.
Clinical Findings/Procedure: Embolization is performed using a 
right femoral approach through a 5-Fr introducer sheath in an out-
patient setting. The inferior mesenteric artery is selectively catheter-
ized, which is, most of the time, easy, except in very atheromatous 
patients. The superior rectal arteries are then catheterized with a 
micro-catheter, followed by selective angiography in order to iden-
tify the number/location of the target arteries. We use pushable 
0.018-inch fibered coils of 2 and 3 mm in diameter and 3 cm long 
(average 9 coils/patients) and aim at occluding all arteries in a single 
session. Clinical follow-up is performed in collaboration with a dedi-
cated proctologist.
Conclusion: The emborrhoid technique is a new field of peripheral 
embolization, offering very attractive clinical results. The technique 
is relatively easy and could be offered in many vascular interven-
tional radiology centers in Europe and worldwide.

P-175
Image-guided interventional procedures in hepatic 
adenomatosis
R.D. Rocha, B.B. Affonso, F.L. Galastri, P.M. Falsarella, R.N. Cavalcante, 

J.M. Motta-Leal-Filho, R.G. Garcia, F. Nasser;
Interventional Radiology and Endovascular Surgery, Hospital 
Israelita Albert Einstein, São Paulo, Brazil

Learning Objectives: To describe some treatments involving inter-
ventional radiology modalities for patients with hepatic adenomatosis.
Background: Hepatic adenomatosis is by definition the presence 
of more than 10 adenomas involving both liver lobes. Characteris-
tically, it should not have correlation with glycogen storage disease 
and show less association with exogenous steroids and oral con-
traceptives. Incidence is estimated in 3 per 1,000,000 patients per 
year, usually in the 3rd-4th decades. Patients commonly are asymp-
tomatic, and rupture and malignant transformations are the most 
important complications.
Clinical Findings/Procedure: Four cases will be described. Two of 
them presented with abdominal pain and liver bleeding and were 
treated with transarterial embolization. It will be demonstrated 
that patients presenting multiple and large lesions (>3.0 cm) can be 
effectively treated by elective embolization and/or radioablation. In 
another patient with multiple small and closely packed nodules, an 
MRI-US fusion guided biopsy was performed, promoting the target-
lesion sample collection.
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Conclusion: Interventional radiology procedures are well estab-
lished in malignant liver nodules. Similarly, it showed to be effective 
in symptomatic lesions, with the advantage of greater liver paren-
chyma preservation.

P-176
Trans-hepatic assisted duodenal stent insertion (THADS)
A. Saeed1, W. Sprenger De Rover1, J.C. Jobling 2, P. Thurley 3, R. O’Neill1, 

G. Ramjas1;
1Interventional Radiology, Nottingham University Hospitals, 
Nottingham, United Kingdom, 2Radiology, Nottingham University 
Hospitals NHS Trust, Nottingham, United Kingdom, 3Interventional 
Radiology, Royal Derby Hospital, Derby, United Kingdom

Learning Objectives: Describe the technique in duodenal stent place- 
ment via trans-hepatic assisted route after endoscopy failed or was 
anatomically not feasible (previous surgery).
Background: Patients with tumours involving the duodenum and 
head of pancreas may present with duodenal/gastric-outlet obstruc-
tion together with jaundice. Where treatments of both duodenal 
and biliary obstruction are indicated, the management options in-
clude endoscopic or radiologically guided enteral stenting and PTC. 
Failure of enteric stenting will lead to chronic gastric venting or sur-
gical bypass.
Clinical Findings/Procedure: We describe 4 cases with jaundice in 
which endoscopic duodenal stenting failed and PTC was indicated. 
The level of obstruction varied from D1 to D3.
All patients received procedural sedation/analgesia. Standard per-
cutaneous trans-hepatic cholangiogram was performed under ultra-
sound guidance. Cholangiogram demonstrated the level of biliary 
obstruction, and the lesion was crossed with a hydrophilic wire and 
duodenogram performed, demonstrating the enteric lesion.
Under fluoroscopic guidance, a duodenal stent was deployed (Niti-D) 
through the trans-hepatic route and optimum placement was con-
firmed. The biliary stent (closed cell, uncovered) was deployed sub-
sequently, and satisfactory drainage was confirmed. In one patient 
with proximal duodenal lesion, the hydrophilic wire was manipu-
lated through the trans-hepatic route into the stomach, which was 
snared through the oropharyngeal route under fluoroscopic guid-
ance followed by standard fluoroscopic-guided duodenal stent 
deployment. The trans-hepatic access tract was closed with Avitene 
flour. Patients demonstrated no immediate procedure-related com-
plication and could commence semi-solid diet.
Conclusion: In jaundiced patients with symptomatic duodenal stric-
tures in whom endoscopic management has failed, our technique 
provides a minimally invasive alternative for palliative treatment.

P-177
Intraarterial platelet infusion for patients with intractable 
gastrointestinal hemorrhage and severe thrombocytopenia
I.M. Kably, P.P. Mohan, J.T. Salsamendi, G. Narayanan;
Vascular Interventional Radiology, University of Miami-Miller School 
of Medicine, Miami, FL, United States of America

Learning Objectives: To assess the safety and efficacy of direct 
intraarterial (IA) infusion of platelets into the mesenteric vascula-
ture in pediatric and adult patients with intractable hemorrhage and 
thrombocytopenia.
Background: Endovascular approaches used for the treatment of 
acute nonvariceal gastrointestinal (GI) hemorrhage have tradition-
ally included vasopressin infusion and embolization. However, for 
patients with diffuse or multifocal hemorrhage and severe refrac-
tory thrombocytopenia, or unidentified angiographic abnormal-
ity, these approaches may not be suitable because platelet counts 
and coagulation parameters may not be adequate to allow for the 

formation of a stable clot. Pediatric patients with steroid- and trans-
fusion-refractory GI graft-versus-host disease (GVHD) causing intrac-
table lower GI hemorrhage may also not be candidates.
Clinical Findings/Procedure: Four patients treated with direct IA 
infusion of platelets into the mesenteric vascular territory supplying 
the hemorrhage are described. Two were pediatric patients with ste-
roid- and transfusion-refractory GI GVHD causing intractable lower 
GI hemorrhage and refractory thrombocytopenia, referred for sal-
vage therapy; one adult patient with bowel vasculitis; and another 
adult patient with occult bleeding source. Platelet infusion was per-
formed selectively from the superior and inferior mesenteric arter-
ies and celiac trunk. In all patients, after IA platelet infusion, blood 
product requirements were immediately reduced, bleeding from 
the GI tract resolved by clinical and laboratory criteria, and no bowel 
ischemia was seen. In pediatric patients, immediate angiographic 
response was noted.
Conclusion: This procedure may provide an effective alternative 
for the management of intractable GI hemorrhage in the setting of 
severe refractory thrombocytopenia, and may be performed in seri-
ously ill patients.

P-178
Percutaneous imaging-guided management of calculous 
pancreatitis, complicated by pancreatic pseudocyst formation 
and PV thrombosis
M. Mizandari
Diagnostic and Interventional Radiology, Tbilisi State Medical 
University, “High Technology Medical Center - University Hospital”, 
Tbilisi, Georgia

A patient with obstructive calculous pancreatitis complicated by 
pseudocyst formation and main PV thrombosis underwent success-
ful percutaneous management by pseudocyst drainage and PV per-
cutaneous trashepatic stenting, allowing resolution of pancreatitis 
and restoration of PV flow.

P-179
Successful percutaneous angioembolization of bleeding 
jejunal varix by acrylate glue and coils
R. Sayani, T.U. Haq;
Radiology, Aga Khan University Hospital, Karachi, Pakistan

We present a case of chronic liver disease with portal hyperten-
sion, multiple varices at portosystemic anastomoses, and an ecto-
pic jejunal varix on CT. The treatment was percutaneous emboliza-
tion of the bleeding varix using glue and embolization coils by por-
tal venous approach.

P-180
Use of Penumbra™ aspiration system for endovascular 
recanalization of right hepatic artery thrombosis after liver 
transplantation
R. Gandini, F. Chegai, E. Pampana, S. Merolla, S. Abrignani, G. Loreni;
Diagnostic and Molecular Imaging, Radiation Therapy and Interventional 
Radiology, University Hospital Policlinico Tor Vergata, Rome, Italy

CT angiography showed right hepatic artery thrombosis in a 56- 
year-old patient 27 days after liver transplantation. Penumbra™ 
4MAX reperfusion catheter was inserted into the thrombus with the 
aspiration pump connected. It was advanced over the occlusion and 
then carefully withdrawn until successful clot removal.
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P-181
Pre-delivery uterine artery embolisation prevents peri-/post- 
partum haemorrhage (PPH) in placental implantation anomalies
R. Niola, F. Giurazza, M. Silvestre, G. Nasti, M. Di Pasquale, F. Maglione;
Vascular and Interventional Radiology, Cardarelli Hospital, Naples, Italy

Purpose: The increasing rate of cesarean delivery has led to many 
patients having placental implant anomalies (previa, accreta and 
percreta) in following pregnancies and so high risk of peri-/post-par-
tum hemorrhages (PPH).
The aim of this study was to assess the feasibility of a predelivery 
intervention consisting in uterine artery embolization (UAE) imme-
diately before cesarean section in order to decrease patient morbid-
ity due to bleeding and so the blood units transfused.
Material and Methods: From November 2012 to June 2014 we 
enrolled 30 patients with placental anomalies. All had previous 
cesarean delivery and at the moment of the intervention were at the 
35-36 week of pregnancy.
In the gynecological operating room, we used a mobile angiograph 
to superselectively embolize uterine arteries with reabsorbable 
pladgets injected through 2.7-Fr microcatether. We applied 5 dosim-
eters on the back of the patient to measure the radiation dose to the 
uterus, considered as to the fetus.
Results: The procedure was always technically completed. In all, 
63.3% of the patients did not require transfusions at all, and the 
overall rate of blood units transfused was 0.8 ± 1.8; no patient was 
admitted to the intensive care unit. Mean procedural time was 6’24’’, 
and mean dose to the uterus was 23.34 mGy. Mean time between 
embolization and delivery was 6’30’’.
Conclusion: Predelivery UAE seems to be a valuable preventive 
technique able to significantly reduce bleeding during cesarean 
sections in patients with placental anomalies at high risk for PPH. 
In experienced hands, the radiation dose to the foetus is negligible 
considering 100 mGy as the threshold value.

P-182
Transvaginal tubal infertility treatment: preliminary study
K. Pyra, T. Jargiełło, M. Szczerbo-Trojanowska;
Interventional Radiology and Neuroradiology, University Hospital of 
Lublin, Lublin, Poland

Purpose: Abnormalities of the fallopian tubes represent a signifi-
cant percentage of the causes of female infertility. In a study, 3,424 
hysterosalpingograms (HSG) were assessed: in 15.2% cases, uni-
lateral obstruction, and in 12.2% cases, bilateral obstruction was 
detected. Occlusion by mucous plugs is one of the most common 
causes of obstruction.
Material and Methods: In 2013, 54 patients with potentially bilat-
eral obstruction (confirmed in a classic HSG) were sent to the 
Interventional Radiology Department. Forty-five patients with bilat-
eral tubal obstruction ware qualified (78 fallopian tubes). All proce-
dures were performed under fluoroscopy. Into the uterine cavity, a 
12-F mother catheter was introduced. Uterine fallopian entrances 
ware catheterized with a coaxial catheter system. An attempt to 
overcome the obstructed fallopian segment was made with appro-
priately selected atraumatic microdevices.
Results: Technical success, patency recovery, and flow of contrast 
media into the peritoneal cavity were obtained in 88% of cases. 
Six months after the questionnaire was conducted, 12 patients got 
pregnant, which corresponded to clinical success of 26%.
Conclusion: Transvaginal tubal recanalization in cases of bilateral 
tubal occlusion in the proximal part is a minimally invasive, safe, 

and effective method of treatment, which implies a high percent-
age of clinical success. Due to the increasingly widespread availabil-
ity of interventional radiology cath labs, this method seems to be an 
important alternative.

P-183
Uterine artery embolization for a symptomatic leiomyoma and 
follow-up results
D. Tazhibayev1, B. Abishev1, M. Aliakparov 2;
1Radiology, National Research Center for Maternal and Child 
Health, Astana, Kazakhstan, 2Radiology, Karaganda State Medical 
University, Karaganda, Kazakhstan

Purpose: To evaluate fibroid size using ultrasonography (US) and 
magnetic resonance imaging (MRI) after uterine arterial emboliza-
tion (UAE) of leiomyoma.
Material and Methods: Six hundred and two women with symp-
tomatic leiomyoma underwent bilateral transcatheter UAE.
Mean age, 35.5 years (range, 20–52). All patients underwent US and 
MRI before and after UAE. Volumes of fibroids were evaluated at 1 
month (M), 3 M, 6 M, and 12 M.
Results: A moderate reduction in fibroid size was observed at 1 M 
after UAE. Decrease in fibroid size determined by US was 18.4% and 
by MRI was 17.3% at 1 M. The following reduction in fibroid size was 
observed: at 3 M, by US, 41% and by MRI, 42.7%; at 6 M, by US, 58.4% 
and by MRI, 59.3%; and at 12 M by US, 70.8% and by MRI, 72.7%.
Doppler US control showed blood flow decrease during the first M 
after UAE; at 3 M, blood flow in uterine arteries was restored. No sig-
nificant changes in the blood flow data had been observed at 12 M.
We also noticed the disappearance or significant reduction of clini-
cal symptoms: pain, menorrhagia, and pressure symptoms.
Conclusion: UAE is an effective, minimally invasive type of leiomy-
oma treatment. MRI and US are the modalities that can accurately 
estimate fibroid changes and blood flow in uterine arteries. The ten-
dency of fibroid shrinkage after UAE is well defined in the period 
from 1 M to 24 M.

P-184
Bleeding uterine arteriovenous malformations (UAVM) – 
imaging findings and arterial embolization: our experience
F. Pozzi-Mucelli1, R. Pozzi Mucelli1, G. Ricci 2, F. Buonomo 2, M.A. Cova1;
1Struttura Complessa di Radiologia, Az. Ospedaliero-Universitaria 
Ospedali Riuniti di Trieste, Trieste, Italy, 2UCO Clinica Ostetrico e 
Ginecologica, IRCCS Materno-Infantile Burlo Garofolo, Trieste, Italy

Purpose: To describe ultrasonographic and angiographic findings 
and endovascular technique of embolization in women with symp-
tomatic UAVM, likely acquired after pregnancy, abortion, and iatro-
genic procedures on the uterus.
Material and Methods: Between May 2013 and December 2014, 8 
women with a diagnosis of UAVM (age 30-41 years) were admitted to 
our angiosuite for diagnostic angiography, followed by uterine artery 
embolization (UAE). The clinical characteristics, Doppler US and angi-
ographic features, technical success rate of embolization, proce-
dure-related complications, and clinical follow-up data were assessed. 
Clinical success was defined as immediate symptomatic resolution with 
disappearance of vascular abnormality on subsequent imaging studies.
Results: All (8/8) patients had a history of important recent bleed-
ing. Color Doppler US showed the presence of multiple tubular 
anechoic lesions focally or asymmetrically distributed in the thick-
ened myometrium or endometrium with turbulent, low-impedance, 
high-velocity color flow. Preliminary diagnostic angiography con-
firmed the presence of hypervascular lesions with generally a single 
feeding artery and a large nidus. Early venous filling was detected 
in 5/8 patients. Further, 7/8 patients underwent UAE (3 bilateral, 4 
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unilateral) with PVA particles and coils. All the treated patients had 
a complete relief of symptoms during follow-up. Procedure-related 
complications were not observed in any patient. No pregnan-
cies were reported after procedures, but this was patients’ choice. 
Uterine vascularity and echostructure were investigated by color 
Doppler and US few months (2-14 months) later, and no structural 
abnormality was observed.
Conclusion: UAVM embolization is a safe and effective first-line ther-
apeutic option for the management of patients with symptomatic 
UAVM. In selected cases, bilateral embolization may be necessary.

P-185
Outpatient uterine fibroid embolization: reducing the pain and 
shortening the length of stay
S.J. Sclafani
Interventional Radiology, American Access Care of Brooklyn, 
Brooklyn, NY, United States of America

Purpose: Limitations of outpatient uterine fibroid embolization (UFE) 
are related to recovery time and pain management and include staff 
and space requirements, costs, possible end-of-day hospital trans-
fer, and physician’s reluctance to refer. In 2014, we addressed these 
issues by altering pain management and vascular access hemostasis. 
This report evaluates the modifications.
Material and Methods: The Arstasis hemostasis system replaced 
manual vascular control in 2014. Vascular access by 5Fr femoral ap-
proach and 500–700-micron PVA particulate embolization was un-
changed. Microcatheters were used occasionally. Pain management 
(2013) utilized prochlorperazine for nausea and vomiting (N&V) 
and midazolam, ketorolac, and morphine sulfate (MS) for a score 
greater than 5 on visual pain scale, supplemented with sublimase, as 
needed. In 2014, percutaneous trans-abdominal superior hypogas-
tric plexus block (SHPB) replaced MS. We compared patient demo-
graphics, fibroid size, medication utilization, morbidity, efficacy, dis-
charge time, and status.
Results: Thirty-four patients did not undergo SHPB. They received an 
average of 10.85-mg MS, 57.4-mcg sublimase, 0.35-mg midazolam, 
and 74.55-mg ketorolac. Thirty percent of patients were drowsy or 
lethargic, or complained of pruritus, 18%; N&V, 29%; or residual pain, 
39%, requiring oral analgesic upon discharge at 5 hours.
Thirty-one of 34 SHPB (91%) were successful. Patients required an 
average of 170-mg sublimase, 2.3-mg midazolam, and 50.77-mg 
ketorolac. One patient required MS and developed N&V. All were 
alert, without drowsiness, lightheadedness, or lethargy. None had 
pruritus or significant pain upon discharge at 3 hours.
There were no complications of SHPB or vascular access hemostasis.
Conclusion: SHPB is more effective and better tolerated than MS for 
pain management after UFE, making ambulatory treatment more 
expeditious and practical.

P-186
Does temporary bilateral balloon occlusion of the common 
iliac arteries reduce the need for intra-operative blood 
transfusion in cases of placenta accretism?
S. Al-Hadethi, S. Hughes, A. Thakorlal, S. Fernando, A. Seruga;
Imaging Department, John Hunter Hospital, New Lambton Heights, 
NSW, Australia

Purpose: Bilateral balloon occlusion has been employed as a pro-
phylactic measure in cases of placenta accretism prior to caesarean 
section, with the aim of reducing blood loss and its associated mor-
bidity/mortality. There is, however, no clear consensus on its efficacy 
in the current literature.
The objective of this study was to assess the efficacy of bilateral bal-
loon occlusion of the common iliac arteries (CIA) in reducing intra-
operative morbidity in cases of placenta accretism.

Material and Methods: The databases of the pathology depart-
ment and interventional radiology suite were reviewed over a 9-year 
period. Fifty-two cases of confirmed placental accretism who under-
went caesarean section with or without hysterectomy were identi-
fied and divided into two groups: 25 cases had temporary occlusion 
of the common iliac arteries (CIA) during delivery and these were 
considered the study group, and the remaining 27 did not have tem-
porary occlusion of the CIA and were considered the control group.
The two groups were compared based on gravidity, age group, post-
operative haemoglobin, drop in haemoglobin, estimated blood loss 
(EBL), transfusion requirement and the histopathological subtypes 
of placenta accretism.
Results: There was no statistically significant difference between 
the study and the control groups regarding EBL, post-operative hae-
moglobin drop, transfusion requirement or placenta accretism his-
topathological subtype.
Two cases in the study group had acute thromboembolic complica-
tions. Both groups had one patient requiring a massive intraopera-
tive transfusion.
Conclusion: Our findings did not demonstrate that balloon occlu-
sion of the CIAs helped to significantly decrease intraoperative mor-
bidity during caesarean section surgery for placenta accretism.

P-187
Evaluation of changes in sexual function related to uterine 
fibroid embolization (UFE): preliminary results of the French 
SFICV EFUZEN study
H. Vernhet-Kovacsik1, D. Herbreteau 2, M.R. Sapoval 3, J. Massonat1, 

J.-P. Beregi 4, J.-M. Bartoli5;
1Vascular Radiology, CHU Montpellier Hopital A. de Villeneuve, 
Montpellier, France, 2Radiology, CHU Tours, Tours, France, 3Dept. of 
Cardiovascular Radiology, Hôpital Européen Georges Pompidou, 
Paris, France,4Service de Radiologie et Imagerie Medicale, CHU 
Carémeau, Nîmes, France, 5Radiologie Adulte, APHM CHU La Timone, 
Marseille, France

Purpose:
-   To evaluate sexual function and quality of life before and 1 year 

after UFE
-   To determine impact of imaging findings (MRI data) before and 

3-6 months after UFE on changes in sexual function and quality 
of life

Material and Methods: This prospective, multicenter (25 centers) 
French observational study included 264 consecutives symptomatic 
women referred in the centers for UFE using Embozene (Celonova) 
particles. Sexual function score and quality of life score were calcu-
lated using the previously validated Female Sexual Function Index 
(FSFI) by Rosen and UFS-QOL by Spies, respectively, before and 1 
year after UFE. MRI was performed before and 3-6 months after UFE. 
Data recorded were uterine and main fibroid volume and percent-
age of fibroid enhancement after injection of gadolinium. Impact of 
imaging data on FSFI and QOL scores after UFE was assessed.
Results: Post-UFE disappearance of menorrhagia and pelvic pressure 
symptoms was present in 185/217 (85.3%) and 190/217(87.6%) women, 
respectively. Improvement of both FSFI and QOL score at 1 year after 
UFE was found in 134/170 (78.8%) and 163/192 (84.9%), respectively. 
The impact of percentage of uterine volume or main fibroid reduction 
and decrease of fibroid enhancement on change in post-embolization 
global UFS-QOL and FSFI scores was not established.
Conclusion: At 1 year post-embolization, UFE significantly improves 
quality of life and sexual function.
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P-188
Balloon-assisted occlusion of the uterine arteries as a 
prophylaxis in cesarean section for patients at risk of accretism
F. Casari1, M. De Santis1, E. Petrella 2, F. Fiocchi1, S. Busani 3, 

A. Ghirardini 3, F. Facchinetti 2, M. Girardis 3, P. Torricelli1;
1Dipartimento Integrato Servizi Diagnostici e per Immagine, 
Azienda Ospedaliero-Universitaria Policlinico di Modena, Modena, 
Italy, 2Struttura Complessa Ginecologia ed Ostetricia, Azienda 
Ospedaliero-Universitaria Policlinico di Modena, Modena, Italy, 
3Struttura Complessa I Servizio Anestesia e Rianimazione, Azienda 
Ospedaliero-Universitaria Policlinico di Modena, Modena, Italy

Purpose: Placental accretism is the main cause of obstetric hemor-
rhage and peripartum hysterectomy. The purpose of the study was 
to evaluate the outcomes of balloon-assisted occlusion of the uterine 
arteries (UA) in cesarean section (CS) for patients at risk of accretism.
Material and Methods: Between May 2011 and December 2014, 
22 women diagnosed with placenta previa at risk of accretism were 
scheduled for CS. Seventeen patients underwent prophylactic UA 
catheterization before surgery. Effectiveness of vascular occlusion 
was fluoroscopically confirmed. Fetal cardiotocography was ensured 
throughout the procedure. Then, patients were taken to the opera-
tion room; after fetus removal, balloons were inflated. Under obste-
trician’s request, UA were embolized with Gelfoam. Sheaths were 
maintained for 24 hours, then removed.
Results: Balloon-assisted (B-A) patients had a mean age of 35 years 
and a mean gestational age of 34 weeks. Thirteen patients (76.5%) 
had previous uterine surgery; 11 patients (64.7%) had bleeding epi-
sodes during pregnancy. Embolization was performed on 12/17 
patients (70.6%). Hysterectomy rate was 5/17 (29.4%) in B-A patients 
and 2/5 (40%) in non-assisted patients. Mean blood loss for B-A 
patients was 1,708 ml compared to 2,040 ml for the surgical ones. 
Mean hospitalization time was 10 days for B-A patients compared to 
31 days for CS ones. Two B-A patients had post-partum hemorrhage, 
one of which required hysterectomy and the other was embolized.
Conclusion: Balloon-assisted occlusion of the uterine arteries appears 
to reduce blood loss, hysterectomy rate, and hospitalization time. 
Moreover, if post-partum hemorrhage occurs, embolization can be 
performed effectively and further reduce the risk of hysterectomy.

P-189
Prophylactic internal iliac artery occlusion balloon placement 
in patients with invasive placenta
B. Wolford, A.C. Picel, A.C. Roberts;
Radiology, University of California, San Diego, CA, United States of 
America

Purpose: To compare outcomes when prophylactic internal iliac 
artery (IIA) occlusion balloons are placed to reduce operative blood 
loss for patients with placenta percreta, increta, or accreta.
Material and Methods: A retrospective review of our institutional 
records from October 2009 to December 2014 identified patients 
with invasive placenta treated with or without prophylactic IIA bal-
loon placement. The electronic medical record was reviewed to com-
pare operative outcomes and complications between these groups.
Results: A total of 40 patients were identified: 73% (29/40) had IIA 
occlusion balloons placed, 45% (18/40) had placenta percreta, 25% 
(10/40) had placenta increta, 23% (9/40) had placenta accreta; and 
7% (3/40) had no evidence of invasive placenta on reviewing the 
pathological specimens. The mean surgical blood loss was lower 
(1765 mL vs. 2831 mL, p < 0.01) for the patients who had occlusion 
balloons placed. There was no statistical difference in mean blood 
loss between patients with placenta percreta (1933 ml) compared 
with increta or accreta (2161 ml, p = 0.3), irrespective of the occlu-
sion balloon placement. Two patients had complications related to 

occlusion balloon placement: one was noted on postoperative CT 
to have a small nonobstructing arterial dissection at the aortic bifur-
cation, extending into the right common iliac artery which did not 
require intervention, and the other required blood transfusion for a 
postprocedural groin hematoma.
Conclusion: Preoperative prophylactic placement of IIA occlusion 
balloons is an effective procedure to reduce operative blood loss in 
patients with invasive placenta.

P-190
Effectiveness of MRgFUS in uterine adenomyosis treatment: 
2-year MRI follow-up and clinical outcomes
F. Ferrari1, F. Arrigoni1, F. Smaldone1, A. Miccoli1, A.V. Giordano 2, 

S. Carducci 2, G. Mascaretti1, C. Masciocchi1;
1Department of Biotechnological and Applied Clinical Sciences, 
University of L’Aquila, L’Aquila, Italy, 2Radiology, Ospedale S. 
Salvatore L’Aquila, L’Aquila, Italy

Purpose: To analyze the efficacy of uterine adenomyosis treatment 
using magnetic resonance-guided focused ultrasound (MRgFUS) 
evaluating the imaging and clinical result after 24 months.
Material and Methods: From October 2011 to October 2012, we 
treated, using MRgFUS, 7 patients with adenomyosis (2 diffuse form 
and 5 focal forms) diagnosed by MRI. Patients were submitted to 
only one treatment. We subjected the patients to contrast-enhanced 
MRI respectively before treatment and at 3, 6, 12, and 24 months 
after treatment in order to evaluate the thickness of the junctional 
zone, the uterine morphology, and the possible recurrence of the 
pathology. Symptomatology was assessed using the symptom 
severity score questionnaire comparing the pre-treatment score to 
the one obtained after 2 years.
Results: After 24 months from the treatment, 5 patients with focal 
form of adenomyosis did not present with recurrence of pathol-
ogy with a thickness of the junctional zone < 12 mm and good mor-
phology of the uterine wall. Only 2 out of 7 patients showed a recur-
rence of adenomyosis focus with a junctional zone > 12 mm, and 
they were subjected to a second treatment. Symptoms just after 12 
months presented a reduction of about 80% when compared to the 
pre-treatment symptoms.
Conclusion: MRgFUS allows us to control a pathology that tends to 
redevelop. Treatment with MRgFUS permits a good resolution of the 
symptoms, maintaining the uterus integrity, without recurrence of 
pathology in focal adenomyosis. The diffuse forms of adenomyosis 
are more difficult to treat, but it is possible to repeat the treatment.

P-191
Role of gonadotropin-releasing hormone (GnRH) agonist 
therapy in patients undergoing uterine artery embolization 
(UAE) for uterine fibroids: rate of necrotic area reabsorbtion 
and clinical results
F. Smaldone1, A.V. Giordano 2, F. Ferrari1, F. Arrigoni1, A. Miccoli1, 
S. Carducci1, G. Mascaretti1, C. Masciocchi1;
1Department of Biotechnological and Applied Clinical Sciences, 
University of L’Aquila, L’Aquila, Italy, 2Radiology, Ospedale S. 
Salvatore L’Aquila, L’Aquila, Italy

Purpose: To evaluate the role of gonadotropin-releasing hormone 
(GnRH) agonist therapy after uterine artery embolization (UAE) for 
uterine fibroids in women aged between 40 and 50.
Material and Methods: We treated 29 symptomatic patients 
affected by uterine fibroids measured between 4 and 10 cm. Twelve 
out of 29 patients received GnRH agonists after 1 month from UAE 
(group A), and 17 did not receive any therapy after UAE (group B). 
Patients were subjected to contrast-enhanced MRI after 1 month 
from treatment in order to evaluate the extension of necrotic area 
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and then after 12 months from treatment in order to analyse the dif-
ferent reabsorption rate of necrotic area in both groups. We evalu-
ated the clinical results after 12 months using the SSS questionnaire.
Results: All patients showed a mean value of necrotic area exten-
sion of 91.5%. Eight of 12 (66.6%) patients belonging to group A 
showed a mean necrotic area reabsorption of 85% after 12 months, 
and 4 patients of group A showed a mean necrotic area reabsorption 
of 65%. Fourteen of 17 patients belonging to group B showed mean 
necrotic area reabsorption of 60% after 12 months, and only 3 patients 
belonging to group B (17.6%) showed a mean necrotic area reabsorp-
tion of 85%. Patients of both groups presented a similar improvement 
of the symptoms after 12 months without any serious complications.
Conclusion: The association of GnRH agonists with UAE treat-
ment seems to be an effective therapy, with a faster reabsorption of 
necrotic area in patients treated using UAE.

P-192
Intrathecal anaesthesia and post-procedural pain control in 
patients who underwent UFE
A. Nivolli, M. Arnò, D. Ivaldi, P. Gazzo, A. Barile, M. Ricci;
S.s.d. Interventional Radiology, Asl2 Savonese-Ospedale S. Corona, 
Pietra Ligure, Italy

Purpose: Transcatheter arterial embolisation in the treatment of 
symptomatic myomas has proven effective in reducing or eliminat-
ing bleeding, which entails painful ischaemic symptoms.
Our work aims to report on the assessment of post-procedural pain 
control in relation to the number of myomas.
Material and Methods: Thirty patients aged 24–40 years were exa-
mined. All of them underwent subarachnoid anaesthesia with 0.5% 
levobupivacaine (2.5 ml; 12.5 mg) and morphine 100 gamma (0.1 mg).
We used the VAS linear scale, as filled in by the patients for 5 days at 
different times of the day, taking into account the presence of single 
or multiple myomas. The pain relief therapy consisted of the follow-
ing: Oxycontin 20 mg 8–20, sublingual administration of Perfalgan 1 
g 8–16–24 and Plasil 1 tablet 8–20.
Results: No statistically significant difference was observed in the 
distribution of procedure-related side effects between the patients 
with single myoma and those with multiple myomas (the average 
VAS score at 4 hours after the procedure was 3.90±2.41; 5 days after 
the procedure, 1.62±0.90). The presence of multiple myomas is cer-
tainly a factor that significantly affects the average level of pain felt 
by the patient.
Conclusion: The treatment provided was equally (and significantly) 
effective in reducing the average pain score both in patients with 
single myoma and in patients with multiple myomas. The reduction 
in pain is increasingly evident, and particularly with regard to the 
first day of treatment, it appears to be significantly reduced starting 
on the 4th day of treatment.

P-193
Intra-arterial oxytocin infusion for balloon-assisted cesarean 
section in patients at risk of accretism: is it effective? 
Preliminary results
F. Casari1, M. De Santis1, E. Petrella 2, F. Fiocchi1, S. Busani 3, 
A. Ghirardini 3, F. Facchinetti 2, M. Girardis 3, P. Torricelli1;
1Dipartimento Integrato Servizi Diagnostici e per Immagine, 
Azienda Ospedaliero-Universitaria Policlinico di Modena, Modena, 
Italy, 2Struttura Complessa Ginecologia ed Ostetricia, Azienda 
Ospedaliero-Universitaria Policlinico di Modena, Modena, Italy, 
3Struttura Complessa I Servizio Anestesia e Rianimazione, Azienda 
Ospedaliero-Universitaria Policlinico di Modena, Modena, Italy

Purpose: Placental accretism is a risk factor for massive uterine bleed-
ing during cesarean section (CS), which may require hysterectomy. 
The purpose of the study was to evaluate the preliminary results of the 
infusion of oxytocin (Syntocinon) inside uterine arteries during bal-
loon-assisted (B-A) cesarean section for patients at risk of accretism.
Material and Methods: Between May 2011 and November 2014, 
17 women diagnosed with placenta previa at risk of accretism were 
scheduled for CS, and they underwent prophylactic UA catheteriza-
tion before surgery. After the fetus removal, in addition to balloon-
assisted arterial occlusion, 6/17 patients received oxytocin through 
the lumen of the Fogarty balloons to enable uterine contractility 
and prevent bleeding or hysterectomy. After CS, sheaths were main-
tained for 24 hours and then removed.
Results: Intra-arterial oxytocin (I-O) infusion was performed on 
6/17 (35%) patients. Embolization was performed for 11/17 patients 
(70.6%) who did not receive intra-arterial oxytocin; only one I-O 
patient was embolized with gelfoam. Hysterectomy rate was 16.7% 
for I-O patients when compared with 36.4% for non-I-O patients. 
Mean blood loss/blood units transfusion were 1,192 ml/0.17 and 
1,991 ml/1.81 for I-O and non I-O patients, respectively. No postpar-
tum complication occurred in patients who received intra-arterial 
oxytocin. Two non-I-O patients had postpartum hemorrhage: one 
required hysterectomy, and the other was embolized.
Conclusion: Our preliminary results, although of a limited number 
of cases, suggest that intra-arterial oxytocin infusion during balloon-
assisted cesarean section may be effective in reducing blood loss, 
tranfusions, and hysterectomy rate.

P-194
Uterine artery embolization for adenomyosis: percentage of 
necrosis predicts mid-term clinical recurrence
M.D. Kim1, W. Shin1, G.M. Kim1, S.J. Lee1, J.Y. Won1, D.Y. Lee1, 

S.I. Park1, J.-H. Koo 2;
1Radiology, Severance Hospital, Yonsei University College of 
Medicine, Seoul, Korea,2Department of Radiology, Gwangmyung 
Sungae Hospital, Gwangmyung-si, Korea

Purpose: To evaluate the effect of the degree of necrosis after uter-
ine artery embolization (UAE) on symptom recurrence at mid-term 
clinical follow-up in patients with adenomyosis.
Material and Methods: Study protocol was approved by the insti-
tutional review board, and informed consent was obtained. Fifty 
women (mean age, 39.9 years; range, 28-51 years) who underwent 
UAE for symptomatic adenomyosis were retrospectively analyzed. All 
patients underwent contrast-enhanced magnetic resonance imaging 
(MRI) at baseline and 3 months after UAE, and were followed clinically 
for at least 18 months. The percentage of necrosis was measured 
three-dimensionally on MRI at 3-month follow-up. The percentage 
of necrosis cut-off point for predicting symptom recurrence was esti-
mated. Patients were divided into two groups according to the cut-
off point. The rate of clinical recurrence was compared between 
groups, and risk factors for clinical recurrence were identified.
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Results: During the follow-up period (range, 18-48 months), recur-
rence occurred in 12 of 50 patients. The 34.3% cut-off point of necro-
sis was calculated to predict symptom recurrence (AUC = 0.721; 95% 
CI: 0.577-0.839; p=0.0043). Patients with less than 34.3% necrosis 
(group A) were at significantly higher risk of recurrence than patients 
with more than 34.3% necrosis (group B) (hazard ratio, 7.0; 95% CI: 
2.2, 22.4; p=0.001). Initial uterine volume and type of adenomyosis 
were not associated with recurrence.
Conclusion: The percentage of necrosis in patients with adenomy-
osis after UAE may predict symptom recurrence at mid-term follow-
up. The cut-off percentage of necrosis required to predict symptom 
recurrence was 34.3% in this study.

P-195
A new angiographic imaging platform reduces radiation 
exposure for uterine fibroid embolization
R. Schernthaner1, R. Haroun 2, S. Nguyen 2, R. Duran 2, J. Ho Sohn 3, 

S. Sahu 3, J. Chapiro 3, Y. Zhao 3, J.-F.H. Geschwind 4, K. Hong5, M. Lin6;
1Radiology, Medical University of Vienna, Vienna, Austria, 2Vascular 
and Interventional Radiology, The Johns Hopkins Hospital, Baltimore, 
MD, United States of America, 3Russel H. Morgan Department of 
Radiology and Radiological Science, Division of Vascular and 
Interventional Radiology, The Johns Hopkins Hospital, Baltimore, 
MD, United States of America, 4Vascular and Interventional Radiology, 
Johns Hopkins University School of Medicine, Baltimore, MD, 
United States of America, 5The Russell H. Morgan Department 
of Radiology and Radiologic Science, Johns Hopkins University 
School of Medicine, Baltimore, United States of America, 6Clincial 
Site Research Program - Clinical Informatics, Interventional, and 
Translational Solutions (CIITS), Philips Research North America, 
Briarcliff Manor, NY, United States of America

Purpose: Because most of the women undergoing uterine artery 
embolization (UAE) are pre-menopausal, the exposition of women’s 
reproductive organs to radiation during UAE should be as low as rea-
sonable achievable. The purpose of this study was to quantify the 
radiation exposure reduction of a new C-arm imaging platform for 
women with symptomatic uterine fibroids being treated using UAE.
Material and Methods: Fifty-three consecutive women (mean age 
45.7 years, range 32-59 years) were treated using UAE either on the 
new or on a standard C-arm imaging platform (n=34 vs 19). The 
new system includes optimized acquisition parameters and real-
time image processing. Air kerma (AK), dose area product (DAP), and 
acquisition time for digital fluoroscopy (DF) and digital subtraction 
angiography (DSA) were recorded. The Wilcoxon rank-sum test was 
used to assess statistical differences between the platforms.
Results: There was no significant difference in DF or DSA time for 
new and standard platforms (median DF 26.1 vs. 28.3 minutes, p=0.91 
and median DSA 64.6 vs. 62.6 seconds, p=0.59), indicating that the 
procedure’s course was similar between the two cohorts. Compared 
to the standard platform, the new platform significantly reduced 
the cumulative AK and DAP by 68% and 74%, respectively (median 
0.53 Gy and 138.4 Gy·cm2 vs. 1.62 Gy and 528.7 Gy·cm2, respectively, 
p<0.01 for both). Specifically, DAP for DF and DSA decreased by 59% 
(median 75.3 vs. 184.8 Gy·cm2, p<0.01) and 82% (median 57.7 vs. 
314.4 Gy·cm2, p<0.01), respectively.
Conclusion: The new imaging platform significantly reduced radia-
tion exposure for women with symptomatic uterine fibroids being 
treated using UAE.

P-196
The role of interventional radiology in managing invasive placenta
R. Zener, D. Wiseman, A. Mujoomdar;
Department of Medical Imaging, London Health Sciences Centre, 
London, ON, Canada

Learning Objectives:
1. Define invasive placenta.
2. Describe imaging findings of invasive placenta on ultrasound and 

MRI.
3. Review the prophylactic role of internal iliac balloon occlusion in 

managing invasive placenta.
4. Review the prophylactic and emergency role of uterine artery 

embolization (UAE) in managing invasive placenta.
Background: Invasive placenta has increased in incidence over the 
last few decades due to higher rates of Cesarean section. The most 
invasive form, placenta percreta, is associated with a 7% maternal 
mortality rate. It is traditionally managed with Cesarean hysterectomy, 
where nearly half of women require massive transfusions greater than 
10 units of packed red blood cells. Vascular interventions, includ-
ing prophylactic balloon occlusion and emergency UAE, can be per-
formed to help decrease maternal morbidity and mortality.
Clinical Findings/Procedure: Sonographic findings of placenta per-
creta include increased placental vascularity beyond the uterine con-
tour, abnormal myometrium–bladder interface, loss of retroplacental 
clear space, and abnormal lacunae. Corresponding T2 heterogeneity 
may be seen on MRI. After diagnosing placenta percreta, prophylactic 
vascular balloon occlusion can be considered. It is a short procedure, 
with minimal complications, and may reduce the need for massive 
intrapartum transfusion. UAE can be performed prophylactically, to 
decrease blood loss and the need for Cesarean hysterectomy, or defin-
itively, to manage postpartum hemorrhage due to invasive placenta.
Conclusion:
1. Invasive placenta is a potentially life-threatening condition for the 

mother.
2. Early diagnosis is important in order to consider prophylactic 

balloon occlusion.
3. UAE may be used as a temporary or definitive management option 

for postpartum hemorrhage secondary to invasive placenta.

P-197
Use of an occluder device for closure of vaginal fistulas
M.-G. Knuttinen, G. Stark, S. Zivin, R. Jajko, R.C. Gaba, J.T. Bui, C.E. Ray, Jr.;
Vascular and Interventional Radiology, University of Illinois Hospital 
and Health Science System, Chicago, IL, United States of America

Learning Objectives:
1. To illustrate the method and application of an occluder device in 

vaginal fistula repair.
2. To show how occluder device technology may be further adapted 

to allow better utilization in a variety of patients with vaginal 
fistulas.

Background: Traditionally, vaginal fistula closures are performed 
surgically. However, there are some patients who are not appropri-
ate surgical candidates, and few treatment options exist for them. 
Since the introduction of Amplatzer vascular plugs (AVPs) for use in 
the various clinical applications and organ systems, their applicabil-
ity has been confirmed successfully in esophagobronchial, gastroco-
lonic, and ureterovesical fistulas. We have extended their applicabil-
ity to the treatment of vaginal fistulas.
Clinical Findings/Procedure: Two patients who were not surgi-
cal candidates for vaginal fistula repair underwent MRI for consid-
eration of fistula closure via the use of an AVP. In one patient, both 
transabdominal and transvaginal access were obtained into a muci-
nous-producing tumor that had fistulized to the vagina. An AVP was 
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deployed within the fistula, with successful technical and clinical 
results. In the second patient, an AVP was used to close a colovaginal 
fistula, in addition to closing a fistula from a rectovaginal commu-
nication. Short-term clinical follow-up and post-treatment MRI have 
documented the stability of this device in these patients.
Conclusion: Use of the AVP in select patients with vaginal fistulas 
may prove to be beneficial. Long-term viability study of this device is 
necessary to confirm stability.

P-198
Superior hypogastric nerve block for acute pain control in 
uterine fibroid embolisation
B. Almazedi1, J. Yoon 2, D.A. Valenti 2, L.-M.N.J. Boucher 2, T. Cabrera 2, 

C. Torres 2;
1Radiology, York Teaching Hospital NHS Foundation Trust, York, 
United Kingdom, 2Radiology, McGill University Health Centre, 
Montreal, QC, Canada

Learning Objectives: Understand the technique of superior hypo-
gastric nerve block (SHNB) in uterine fibroid embolisation (UFE), its 
advantages and potential complications. Compare SHNB with other 
pain relief methods.
Background: UFE is often associated with severe pelvic pain that 
may require hospitalization for pain control, often with IV opioid 
analgesia. The pain typically begins during or soon after UFE, lasting 
for 6-12 hours, after which the pain reduces significantly. The supe-
rior hypogastric plexus supplies uterine sensory innervation. It runs 
in the pre-vertebral space along S1 to L4 before crossing behind the 
aortic bifurcation.
Clinical Findings/Procedure: SHNB is performed via an anterior 
abdominal approach under fluoroscopic guidance. A catheter over 
the aortic bifurcation is used as a landmark after embolising the left 
uterine artery. A small gauge needle is advanced percutaneously to 
the anterior surface of the vertebral body just below the aortic bifur-
cation. Contrast injection confirms needle tip in retroperitoneum. 
Regional block is performed by injecting long acting local anaes-
thetic. Intravascular anaesthetic injection may lead to cardiac dys-
rhythmia and convulsions, test injection of contrast under fluoros-
copy can help avoid this. Bacteremia from needle transgression of 
bowel has not been reported. Small injection of contrast into the 
vertebral disk has no clinical significance.
Conclusion: SHNB can eliminate the need for IV and epidural methods 
of pain control in UFE. It is safe and well tolerated. It slightly prolongs 
overall UFE procedure time. Significant complications are very rare. SHNB 
makes the recovery period more comfortable for patients and allows for 
same day discharge making UFE more cost-effective and accessible.

P-199
Internal pudendal artery rupture during sexual intercourse
R. Zener, S. Kribs;
Department of Medical Imaging, London Health Sciences Centre, 
London, ON, Canada

We report the first case of internal pudendal artery embolization to 
treat refractory post-coital vulvar hematoma in a hemodynamically 
unstable patient after surgical management failed. This is the sec-
ond reported case of internal pudendal artery injury following sex-
ual intercourse.

P-200
Giant uterine hemangioma: percutaneous sclerotherapy as an 
effective treatment
R.D. Rocha1, P.M. Falsarella1, B. De Fina1, F.L. Galastri1, B.B. Affonso1, 

J.R. Andrade1, M.L. Messina 2, F. Nasser1;
1Interventional Radiology and Endovascular Surgery, Hospital 
Israelita Albert Einstein, São Paulo, Brazil, 2Gynecologic and 
Obstetrics, Hospital Israelita Albert Einstein, São Paulo, Brazil

Sclerotherapy for hemangiomas is well established; however, no 
report was found for the treatment of uterine lesions. We report a 
case of a giant uterine hemangioma treating using an ultrasound-/
fluoroscopy-guided sclerotherapy by transvaginal access.

P-201
Percutaneous irreversible electroporation of a large centrally 
located hepatocellular adenoma in a woman desiring 
pregnancy
H.J. Scheffer1, M.C. Melenhorst1, A.A. Van Tilborg1, K. Nielsen 2, 

K.M. van Nieuwkerk 3, R.A. de Vries 3, P. van den Tol 2, M.R. Meijerink1;
1Radiology, VUMC, Amsterdam, Netherlands, 2Surgery, VUMC, 
Amsterdam, Netherlands, 3Gastroenterology, VUMC, Amsterdam, 
Netherlands

We describe a 28-year-old female with a large, unresectable, non-
thermal ablative, centrally located hepatocellular adenoma who 
wished to get pregnant. Percutaneous CT-guided irreversible elec-
troporation led to rapid tumor shrinkage. Subsequent pregnancy 
and delivery went uncomplicated.

Imaging

P-202
CT thorax in treatment naïve hepatocellular carcinoma prior to 
loco-regional therapy: when is there a need?
U. Pua, P.W. Leong, K.S. Lim;
Diagnostic Radiology, Tan Tock Seng Hospital, Singapore, Singapore

Purpose: Pulmonary metastases (PM) is the commonest site of dis-
tant metastasis in hepatocellular carcinoma (HCC). Their presence is 
considered a contraindication to loco-regional therapies. The role 
of staging CT thorax before loco-regional treatment is currently not 
defined. This study aims to assess the utility of pre-treatment CT 
thorax and predictive value of imaging features for PM.
Material and Methods: Retrospective review of cases of treatment 
naïve HCC referred for locoregional therapy from 2004 to 2013 was 
performed. Patients with pre-treatment CT thorax were evaluated 
by two radiologists for presence of PM. HCC features (size, numbers, 
vascular invasion, nodal status, bone metastases) were recorded, 
and both univarate and multivariate analysis performed.
Results: A total of 780 patients were reviewed, of which 135 patients 
had staging CT thorax. Pulmonary metastases (n=17, 12.6%), benign 
lung lesions (n=41, 30.4%) and indeterminate lesions (n=6, 4.4%) 
were detected. Among the indeterminate lesions, there were loss 
to follow-up (n=2), deaths within the study period (n=2) and con-
tinued surveillance (n=2). All the patients with PM, were declined 
loco-regional therapy due to detection of PM. Statistical significant 
association between pulmonary metastases with number of intra-
hepatic lesions (p<0.01), primary tumour size (p=0.018) and pres-
ence of vascular invasion (p<0.01) was shown on univariate analy-
sis. On multivariate analysis, the number of intra-hepatic lesions (OR: 
9.7; 95% CI: 1.6-57.2, p=0.012) and the presence of both hepatic and 
portal venous invasion (OR: 11.8; 95% CI: 1.1-128.8, p=0.043) are the 
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two independent positive predictors of PM (z=0.01).
Conclusion: Multiple intrahepatic lesions and presence of vascular 
invasion are independent predictors for PM.

P-203
Preliminary results using a newly developed projection 
method to visualize vascular anatomy prior to DIEP flap breast 
reconstruction
S. Hummelink1, M. Hameeteman 2, Y. Hoogeveen1, C.H. Slump 3, 

D.J.O. Ulrich 2, L.J. Schultze Kool1;
1Radiology, Radboud University Nijmegen Medical Centre, 
Nijmegen, Netherlands, 2Plastic Surgery, Radboud University Nijmegen 
Medical Centre, Nijmegen, Netherlands, 3Biomedical Technology 
and Technical Medicine, MIRA Institute, Enschede, Netherlands

Purpose: In a deep inferior epigastric perforator (DIEP) flap breast 
reconstruction, CTA is currently considered as the gold standard in 
preoperative imaging for this procedure. Unidirectional Doppler US 
is frequently used; however, this method does not distinguish main 
axial vessels from perforator arteries at the height of the fascia, has a 
limited penetration depth and cannot assess the deep inferior arter-
ies branching patterns. A new method and system was developed 
and consisted of a video projector, preoperatively displaying the 
location and intramuscular course of the perforator arteries and sub-
cutaneous branching on the patient’s abdomen.
Material and Methods: All patients (n=9) underwent standard 
protocol: preoperative CTA and localizing the deep inferior epi-
gastric perforators with a unidirectional Doppler probe. In addi-
tion, a 3D reconstruction of the perforator locations based on CTA 
was projected on the abdomen of the patients. All projected per-
forator locations were assessed with unidirectional Doppler probe. 
Intraoperative results were collected for comparison.
Results: A total of 88 locations were marked through unidirectional 
Doppler, and a total of 100 perforators were projected (p=0.38). In 
98 out of 100 projected perforator locations, a Doppler signal was 
audible. Intraoperative results show 19 out of 34 transplanted per-
forators were correctly identified with unidirectional Doppler 
(56.9%±31.4%), where the projection method properly revealed 29 
locations (84.3%±25.8%; p=0.030).
Conclusion: The projection method is not only capable of provid-
ing more information and identifying more perforators used for 
transplantation than unidirectional Doppler probing, but is also 
more accurate in pointing out the corresponding perforator found 
intraoperatively.

P-204
Change in imaging findings on angiography-assisted CT 
during balloon-occluded transarterial chemoembolization for 
hepatocellular carcinoma
R. Yoshimatsu1, T. Yamagami1, M. Ishikawa 2, K. Kajiwara 2, K. Awai 2;
1Radiology, Kochi University, Nankoku, Japan, 2Diagnostic 
Radiology, Institute and Graduate School of Biomedical Sciences, 
Hiroshima University, Hiroshima, Japan

Purpose: We evaluated changes in imaging findings by CT during 
hepatic arteriography (CTHA) and CT during arterial portography 
(CTAP) by balloon occlusion of the treated artery and their relation-
ship with the degree of iodized oil accumulation in the tumor during 
balloon-occluded transarterial chemoembolization (B-TACE).
Material and Methods: Both B-TACE and angiography-assisted CT 
were performed for 27 hepatocellular carcinomas. The degrees of 
tumor enhancement on selective CTHA with/without balloon occlu-
sion and accumulation of iodized oil after B-TACE were evaluated. 
Size of the tumorous portal perfusion defect on CTAP was compared 
with/without balloon occlusion.

Results: Among 27 tumors, tumor enhancement on selective CTHA 
changed after balloon occlusion in 14 (decreased, 11; increased, 3). 
Discrepancy between the degree of tumor enhancement on selec-
tive CTHA with balloon occlusion and the degree of accumulation of 
iodized oil was seen in 18. The degree of accumulation of iodized oil 
was higher in all 18. The tumorous portal perfusion defect on CTAP 
significantly decreased after balloon occlusion in 18 of 20 tumors 
(mean decrease from 21.9 to 19.1 mm in diameter; p=0.0001). Tumor 
location at the central area, poor tumor enhancement on selective 
CTHA with balloon occlusion, and no decrease in the tumorous por-
tal perfusion defect area on CTAP after balloon occlusion signifi-
cantly influenced the poor accumulation of iodized oil in the tumor.
Conclusion: The degree of tumor enhancement on selective 
CTHA frequently changes after balloon occlusion. Moreover, tumor 
enhancement on selective CTHA with balloon occlusion did not cor-
respond to the accumulation of iodized oil in most cases.

P-205
4D-CTA for the evaluation of arteriovenous malformations: 
a pilot study
L.J. Schultze Kool1, P. Veendrick1, R. Mann1, F. Meier1, F. de Lange1, 

W.M.H. Busser1, C. van Vleuten 2, B. Verhoeven 3, H. Scharbatke 3, 

D. Vasilic 4, D. Ulrich 4;
1Radiology and Nuclear Medicine, Radboud University Medical 
Center, Nijmegen, Netherlands, 2Dermatology, Radboud University 
Medical Center, Nijmegen, Netherlands, 3Paediatric Surgery, Radboud 
University Medical Center, Nijmegen, Netherlands, 4Plastic Surgery, 
Radboud University Medical Center, Nijmegen, Netherlands

Purpose: Digital subtraction angiography (DSA) is considered as the 
gold standard for evaluating arteriovenous malformations (AVMs). 
Four-dimensional CT-angiography (4D-CTA) is a new modality to 
image vascular anatomy and flow characteristics. The objective of 
the study was to evaluate the applicability of 4D-CTA in patients 
with AVMs for treatment planning, considering dose and image 
quality compared with DSA.
Material and Methods: In this cohort study, 23 4D-CTA scans were 
obtained in 18 patients from June 2011 to March 2014. All 4D-CTAs 
were acquired using a 320-detector row CT-scanner (Toshiba Aquilion 
ONE). DSA was performed on a Philips Allura system. Effective dose 
was calculated using dose-length product and standard dose con-
version factors. Effective dose was calculated using the dose-area 
product. The images were alternately assessed for diagnostic infor-
mation by two interventional radiologists. A subjective scale was 
used to compare DSA and 4D-CTA images. Additionally, 8 of the 23 
4D-CTA scans were recalculated to 10 frames per second (fps) and 
compared with the standard 2-fps 4D-CTAs.
Results: 4D-CTA was superior to DSA in 11 of the 18 patients (61%), 
equal in 4 patients (22%), and inferior in 3 patients (17%). Ten frames 
per second provided better evaluation of AVM compared with 2-fps 
CTA. Average effective dose of 4D-CTAs was 10.17 mSv (1.00–57.2; 
median, 5.53) versus 18.3 mSv (0.089–40; median, 10.5) for DSA.
Conclusion: 4D-CTA seems to be a promising new imaging modality 
to evaluate AVM. Ten frames per second gave more insight into the 
angio-architecture than 2-fps 4D-CTA. Dose comparison revealed a 
lower average and median effective dose for 4D-CTA.
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P-206
MR and CT imaging characteristics and ablation zone 
geometry of locally advanced pancreatic carcinoma treated 
with irreversible electroporation
H.J. Scheffer, L.G. Vroomen, M.R. Meijerink, J. van den Bergh;
Radiology and Nuclear Medicine, VUMC, Amsterdam, Netherlands

Purpose: To assess specific ablation zone attenuation characteris-
tics on contrast enhanced (ce) CT and ceMRI in the first three months 
following IRE of locally advanced pancreatic carcinoma. Secondary 
aim was to quantitatively measure the tumor and ablation zone vol-
umes post-IRE. Evaluation of tumor response after ablation therapy 
is important in determining treatment success and in guiding future 
therapy. Familiarity with post-interventional MRI and CT findings is 
crucial for accurate interpretation of the ablated area.
Material and Methods: Percutaneous IRE was performed in fifteen 
patients with LAPC. Attenuation characteristics were assessed based 
on ceCT and ceMRI before IRE and one day, two and six weeks, and 
three months after IRE. Ablation zone volumes on ceCT and ceMRI 
were calculated using the Caliper method.
Results: On DWIb800s/mm2, signal intensities of the ablation zones 
decreased significantly in all cases (p<0.05) postprocedurally, and 
ADC maps confirmed the drop in diffusion restriction. Both ceMRI 
and ceCT revealed absent or decreased contrast enhancement with 
a remarkable hyperenhancing rim in 12/15 patients on ceMRI in the 
first six weeks post IRE. On average, a notable volume increase of 
the ablation zone was noted on both ceCT and ceMRI in the first six 
weeks, which was followed by a considerable decrease in the weeks 
thereafter.
Conclusion: The present study reveals that the most remarkable 
signal alteration after pancreatic IRE were shown by DWIb800s/mm2 
and post-contrast MRI. Imaging characteristics might be useful to 
predict successful ablation and early local recurrence. Future stud-
ies should further elaborate on the imaging characteristics after IRE.

P-207
MRI scans of healthy volunteers for tumour treatment planning 
using FUS for the organs affected by breathing motion in the 
abdominal area
S. Mihcin1, C. Tanner 2, H.M. McLeod 3, G. Sat 4, I. Karakitsios1, X. Xiao1, 

J.G. Houston5, A. Melzer1;
1IMSaT, School of Medicine, University of Dundee, Dundee, 
United Kingdom, 2Vision, ETHZ, Zurich, Switzerland, 33Division of 
Cardiovascular & Diabetes Medicine, University of Dundee, Dundee, 
United Kingdom, 4Medical Health, GE, Tel Aviv, Israel, 5Clinical 
Radiology, Ninewells Hospital, Dundee, United Kingdom

Purpose: Respiratory organ motion is a complicating factor in 
MR-guided focused ultrasound (MRgFUS) therapy. The first step 
towards a better understanding of respiratory motion was to cap-
ture the behaviour of the liver during free breathing in time-
resolved volumetric MR images [four-dimensional (4D) sequences]. 
A protocol is developed to capture liver images with visible vessels 
and ribs and good soft-tissue contrast, with no artefacts to test this 
sequence on healthy volunteers.
Material and Methods: To collect data from 40 healthy volunteers, 
permission from the Ethical Committee was obtained (TASC). Image 
acquisition sequence planned for the following in this study: a) 
breath-hold at-end-inhalation; b) breath-hold at-end-exhalation; c) 
4D-MRI sequence during natural free-breathing (5 blocks), with each 
block capturing the field-of-view (FOV) 20 times and d) a break of 
about half of the block acquisition time between the blocks to cool 
down. A 1.5T scanner (Signa, HDx, GE Medical Systems, WI, USA) with 
cardiac coil was used for image acquisition. A 4D pulsed sequence 
diagram (4D-PSD) was installed in the scanner, and a gradient echo 

FIESTA sequence with TE: 1.8 ms; flip angle: 45°; bandwidth: 125 kHz 
and acquisition matrix: 160x96 was applied for 4D imaging. To visua- 
lise the vasculature of the liver, a 3D time-of-flight (3D-TOF) se-
quence was used under the following protocol: TE: 11 ms; flip angle: 
30° and acquisition matrix: 360x224.
Results: Preliminary results showed good image quality to observe 
vessels.
Conclusion: 4D-PSD protocol enabled desired images. Reliability 
tests need to be completed from volunteer data to apply this tech-
nique in clinical treatment scenarios.

P-208
The use of minimally invasive radiologically guided techniques 
in the management of benign obstructive major salivary gland 
disease
M.I. Kwiatkowski1, J. Makdissi 2;
1Dental and Maxillofacial Radiology, Bart’s and The London NHS Trust, 
London, United Kingdom, 2Dental and Maxillofacial Radiology, 
Queen Mary University of London, London, United Kingdom

Learning Objectives: The aim is to discuss minimally invasive tech-
niques used for the treatment of benign salivary gland obstruction 
within a major salivary gland (parotid or submandibular). Specifi-
cally, we look at radiologically guided sialolith retrieval using wire 
baskets and balloon dilatation of ductal strictures. We describe these 
interventions and discuss their risks, benefits and limitations.
Background: The discipline of interventional radiology and its sup-
porting technology and instrumentarium has evolved in recent years 
to enable us to increasingly offer more minimally invasive manage-
ment of patient’s benign salivary gland obstruction, thereby reducing 
the need for significantly more invasive surgical removal of the gland.
Clinical Findings/Procedure: We draw on our 10 years’ experience 
in the management of benign salivary gland obstruction. We describe 
the use of sialography in the localization of obstruction and its char-
acteristics. We describe radiologically guided basket retrieval and 
balloon dilatation procedures. We discuss their benefits, indications 
and contra-indications. We discuss the causes of failure and list po-
tential complications.
Conclusion: Radiologically guided approaches to benign obstruc-
tion of major salivary gland ducts are relatively simple procedures 
and can significantly improve and potentially completely remove 
patient symptoms. Sialography, balloon dilatation or stone retrieval 
should be offered as viable alternatives to glandular surgical exci-
sion, provided these cases are carefully selected and the prognosis 
is assessed and explained.

P-209
Clinical and imaging features of vascular compression 
syndromes: from head to toe
S.H. Kwon, J.H. Oh;
Radiology, Kyung Hee University Hospital, Seoul, Korea

Learning Objectives: To review the disease spectrum related to extrin- 
sic compression between the vessels and adjacent anatomical structures.
Background:
1. Categories of various vascular compression syndromes, which is 

the entrapment of vessels in the narrow spaces between the adja- 
cent anatomic structures or the extrinsic compression of normal 
structures between the adjacent vascular structures.

2. Review of the anatomy, pathogenesis, clinical presentation, radio-
logical findings, and treatments of the above-mentioned vascular 
compression syndromes.
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Clinical Findings/Procedure:
1. Vascular compression syndromes, entrapment of the vessels be- 

tween the adjacent anatomic structures: cranial nerve neurovascular 
compression syndrome, vascular rings, nutcracker syndrome, SMA 
syndrome, Fraley’s syndrome, May-Thurner syndrome, ovarian vein 
syndrome.

2. Vascular compression syndromes, vascular compression of the adja- 
cent structures: Paget-Schroetter syndrome, quadrilateral space 
syndrome, anomalous origin of the coronary artery, thoracic outlet 
syndrome, hypothenar hammer syndrome, median arcuate liga- 
ment syndrome, popliteal artery entrapment syndrome.

Conclusion: Vascular compression syndrome is a wide disease spec-
trum, which can show various symptoms, signs, and clinical signif-
icance all over the human body. Radiological diagnosis of vascu-
lar compression syndromes based on vascular anatomy and clinical 
manifestation can be helpful for their management.

P-210
Novel uses for C-arm cone-beam computed tomography
A.M. Cahalane, R.L. O’Donohoe, Y.M. Purcell, E.R. Ryan;
Radiology, St. Vincent’s University Hospital, Dublin, Ireland

Learning Objectives:
1. To provide an overview of the principles of C-arm cone-beam 

computed tomography (CBCT).
2. To illustrate with examples novel clinical applications in modern 

interventional radiology (IR) practice.
Background: C-arm CBCT as a means of facilitating the acquisition of 
volumetric data has been in existence for more than 25 years. However, 
the introduction of flat panel detectors and faster image acquisition in 
the last decade has improved spatial, contrast and temporal resolution. 
This permits data acquisition over large anatomic areas in a single rota-
tion quickly and easily during IR procedures, generating volumes of CT 
data that can be interrogated and reconstructed to aid the interven-
tional radiologist in real time. This can allow treatment planning and 
monitoring without the need to leave the IR suite.
The major application of this technology in IR has been 3D angiogra-
phy and treatment planning for embolization procedures. The tech-
nique can however be applied to many non-arterial and non-vascu-
lar applications in the IR suite.
Clinical Findings/Procedure: This poster details novel applications 
for CBCT outside of conventional 3D angiography. We will illustrate 
with examples how the technique can be applied in other complex 
situations such as transjugular intrahepatic portosystemic shunting 
and portal venous interventions, variceal embolization, percutane-
ous biliary interventions, vertebroplasty and biopsy procedures.
Conclusion: C-arm CBCT technology has evolved to the point where 
its speed, image quality and ease complements the array of imag-
ing techniques used in the IR suite. Its possible uses have expanded 
beyond the traditional role in 3D angiography.

P-211
Dual-bolus single-pass CT scan protocol in multi-trauma 
patients: pros and cons of IR management at a major trauma 
centre
V. Pavlidis, L. Ratnam, R. Das, L. Mailli;
Interventional Radiology, St George’s Foundation NHS Trust, 
London, United Kingdom

Learning Objectives:
1. To provide an overview of CT scan protocols in major-trauma patients.
2. To evaluate the role of the dual-bolus single-pass scan in interven-

tional treatment.
3. To review the decision making CT findings pertinent to embolization.
4. To review pros and cons of CT protocols suitable for IR management.

Background: Multi-trauma patients comprise a significant part 
of the daily practice in a major trauma centre. A multidisciplinary 
team approach within specific time limits is crucial for patient mana- 
gement. Accordingly, there is the need for a whole-body CT pro-
tocol to be fast without compromising the diagnostic accuracy. A 
modified dual-bolus single-pass scan appears superior to conven-
tional protocols, but is there a role in IR referral?
Clinical Findings/Procedure: Major-trauma CT protocol was reviewed, 
and we identified the need to adjust our existing dual-bolus single-
pass scan protocol depending on the mechanism of injury, haemody-
namic instability of the patient and presence of penetrating traumas 
and code red alerts in order to facilitate fast and accurate assessment 
of bleeding patients and prompt referral to IR for management.
Conclusion: Dual-bolus single-pass CT scan protocol has proven 
to be fast and diagnostic, reduce radiation exposure and facilitate 
a patient’s pathway in a busy major trauma centre. Nevertheless, 
when bleeding is suspected, modification of the standard protocol 
is mandatory to accurately guide towards IR management.

P-212
Applicability of cone-beam computed tomography in 
transarterial chemoembolization of liver lesions
R.D. Rocha, F.L. Galastri, B.B. Affonso, P.M. Falsarella, J.M. Motta-Leal-Filho, 

R.N. Cavalcante, F. Nasser;
Interventional Radiology, Hospital Israelita Albert Einstein, São Paulo, 
Brazil

Learning Objectives: To describe the applicability of cone-beam 
computed tomography (CBCT) during drug-eluting beads transar-
terial chemoembolization (DEB-TACE) for hepatocellular carcinomas.
Background: More than 200 sessions of DEB-TACE were performed 
in 3 years. In about 20%, a CBCT was indicated for one of the follow-
ing reasons: hypovascular tumor localization (group A); searching of 
collateral vessels (group B); and evaluation of residual tumoral vas-
cularization (group C). No additional radiation dose was observed 
compared to patients who did not undergo CBCT.
Clinical Findings/Procedure: CBCT was effective to find the ma-
jority of the hypervascular tumors, mainly when the contrast 
media was injected superselectively in segmental arteries of liver. 
Hepatocellular carcinomas located in peripheral locations com-
monly present collateral vessels from nearby organs. CBCT can be 
helpful to find these vessels and exclude inadvertent emboliza-
tion. In other cases, CBCT can be also used for predicting short-term 
tumor response. We are going to demonstrate some cases from all 
the above-mentioned indications.
Conclusion: CBCT is a great tool in transarterial liver embolization. 
With restrictive use, the radiation time and complication rates can 
be reduced, besides increasing technique effectiveness.

P-213
CT angiography for preoperative planning of perforator flaps
R. Guerrero1, C.A. Nuñez1, G. Pons 2, F.M. Gómez1;
1Radiology, Hospital de la Santa Creu i Sant Pau, Barcelona, Spain, 
2Plástica Surgery, Hospital de la Santa Creu i Sant Pau, Barcelona, Spain

Learning Objectives: To review and illustrate the anatomy of the 
perforator vessels by using multidetector CT angiography (MD-CTA).
To describe the acquisition protocols and methods to obtain the 
coordinates of the perforator vessels for preoperative planning of 
each flap performed in our institution.
Background: Perforator flaps represent an evolution in reconstruc-
tive surgery, improving flap versatility and adaptability to the defect 
to be reconstructed and donor site morbidity (as they respect adja-
cent structures like muscles and nerves) and shortening the length 
of the surgical procedure.
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Correct identification of perforating vessels allows a faster and safer 
surgical procedure. MD-CTA has become an essential tool since its 
high precision allows correct identification of perforating arteries 
and exploration of adjacent structures.
Clinical Findings/Procedure: The images are acquired in the arte-
rial phase, following our technical protocol. Identifying a proper 
anatomical reference is important to extrapolate our coordinates to 
the patient so that the surgeon can easily find the perforator arter-
ies. We choose the anatomical reference according to the perfora- 
ting artery to be studied. Diameter, ramification and route are 
assessed for selecting the best perforator artery. At our institution, 
the perforating flaps more frequently performed are thoracodor-
sal, deep and superficial inferior epigastric, lateral circumflex femo-
ral and gluteal arteries.
Conclusion: MD-CTA plays a central role in the preoperative study 
of perforator flaps. Location of the dominant perforator allows faster 
and safer surgery. Radiologist must have precise knowledge of the 
topographic anatomy for identifying the perforator arteries. Use of 
anatomical references is essential to communicate the exact loca-
tion of these arteries.

P-214
Bremsstrahlung SPECT/CT, PET/CT, and intraarterial CTA in 
patients treated with Yttrium-90 radioembolization
P. Novelli1, S. Wilderman 2, Y. Dewaraja1;
1Radiology, University of Michigan, Ann Arbor, MI, United States 
of America, 2Mechanical Engineering, University of Michigan, Ann 
Arbor, MI, United States of America

Learning Objectives: To show activity distributions and the ab-
sorbed dose to tumor compared to healthy liver using Brems-
strahlung SPECT/CT, PET/CT, and intraarterial CTA in patients treated 
with Yttrium-90 (Y-90) radioembolization.
Background: Currently, the amount of Y-90 activity that is admin-
istered is determined by a simplified approach, which is not highly 
patient-specific and does not consider the radiation absorbed dose 
to the tumor. One of the reasons that a dosimetry-based treatment 
planning approach is not adopted is the difficulty in imaging Y-90 
activity distribution by SPECT and PET using current technology.
Clinical Findings/Procedure: Post-radioembolization imaging was 
Bremsstrahlung SPECT/CT and Y-90 PET/CT. Tumor and healthy liver 
outlines defined on CTA were applied to SPECT/CT and PET/CT fol-
lowing CT-CT registration. Quantitative PET/CT images were input 
to the DPM Monte Carlo dosimetry code to determine 3-D absorbed 
dose distributions.
There was good agreement between Y-90 activity distributions 
determined by Bremsstrahlung SPECT/CT and PET/CT. The ratio of 
absorbed dose to tumor to that to the treated healthy liver ranged 
from 1.2 to 5 for six tumors evaluated in two patients. The mean 
absorbed dose to tumor ranged from 128.7 Gy to 640.8 Gy, while the 
dose to the treated healthy liver ranged from 109.9 to 129 Gy. The 
absorbed dose was higher in more vascular lesions, as predicted by 
pre-procedure mapping CTA.
Conclusion: These preliminary results show that mean absorbed 
dose can be determined by Bremsstrahlung SPECT/CT and PET CT 
with good correlation to vascularity identified on CTA.

P-215
Cirrhosis with porto-pulmonary collateral
A. Williams
Radiology, University of Colorado, Denver, CO, United States of America

WITHDRAWN

P-216
Dissection in a rare anomaly of non-bifurcating cervical carotid 
artery
O.F. Nas, Z. Karakullukcuoglu, B. Hakyemez, C. Erdogan;
Radiology, Uludag University Faculty of Medicine, Bursa, Turkey

Many anomalies of carotid artery circulation have been described. 
One of these is an extremely rare anomaly of non-bifurcating cervical 
carotid artery. Vascular pathologic findings of the rare non-bifurcating 
cervical carotid artery have not been discussed much in the literature.

P-217
A case of Loeys Dietez syndrome mimicking vascular type of 
Ehlers-Danlos syndrome
S. Ono1, T. Ichikawa1, N. Yanagimachi1, T. Niwa1, T. Sekiguchi1, 

J. Koizumi1, Y. Imai1, K. Srivatanakul 2, R. Aoki 2, M. Matsumae 2;
1Department of Diagnostic Radiology, Tokai University School of 
Medicine, Kanagawa, Japan, 2Department of Neurosurgery, Tokai 
University School of Medicine, Kanagawa, Japan

We found a case of 37-year-old female of Loeys Dietez syndrome with 
acute aortic dissection. CT angiography before surgery revealed 
marked dilated vein of Galen due to multiple dural arteriovenous fis-
tulae, and embolization was performed.

P-218
A case of giant pharyngeal venous malformation successfully 
treated by transoral sclerotherapy
A. Kuhara, N. Tanaka, M. Koganemaru, R. Iwamoto, T. Kugiyama, T. Abe;
Radiology, Kurume University School of Medicine, Kurume, Japan

We report a case of a giant pharyngeal VM successfully treated by 
sclerotherapy. C-arm CT makes it possible to assess the precise place-
ment of the sclerosant and perform safer sclerotherapy in the pharynx.

Neuro and carotid intervention

P-219
Treatment of symptomatic stenosis of the basilar artery with 
balloon-expandable Apollo™ stents
X.-W. Han, T.-F. Li , S. Shui, J. Ma , D. Guo , L. Yan ;
1Interventional Radiology, The First Affiliated Hospital of 
Zhengzhou University, Zhengzhou, China

Purpose: To observe the safety and effectiveness of balloon-
expandable Apollo™ stents (MicroPort Medical, Shanghai, China) for 
the treatment of symptomatic stenosis of the basilar artery.
Material and Methods: Fifty-two patients with symptomatic steno-
sis (>70%) of the basilar artery were treated with Apollo stents. The 
mean duration of clinical follow-up was 19 months. Clinical evalua-
tion was based on the modified Rankin Scale (mRS).
Results: Stent placement was technically successful in all the 52 
patients. Symptoms were improved in 42 patients after stenting 
(mRS≤2), whereas in 10 patients, the mRS was >2.
Conclusion: Placement of balloon-expandable Apollo™ stents is 
a safe and efficacious alternative for the treatment of symptomatic 
stenosis of the basilar artery.
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P-220
Transvenous embolization for the treatment of refractory 
carotid-cavernous sinus fistulae
X.-W. Han, T.-F. Li , S. Shui, J. Ma , D. Guo , L. Yan ;
1Interventional Radiology, The First Affiliated Hospital of 
Zhengzhou University, Zhengzhou, China

Purpose: To investigate the effects of transvenous embolization for 
the treatment of refractory carotid–cavernous sinus fistulae (CCF).
Material and Methods: Twenty-five patients with refractory CCF 
underwent transvenous embolization. A femoral vein–inferior petro- 
sal sinus approach was used in 16 patients, and a femoral vein–facial 
vein–superior ophthalmic vein approach was used in the remain-
ing 12 patients. Embolization materials included controllable coils 
(Guglielmi detachable coil, electrolytically detachable coil), free 
coils and silk. At 3–24 months after treatment, angiography was con-
ducted in 10 patients and telephone follow-up was conducted in 
the other 18.
Results: DSA immediately after procedure showed that complete 
obliteration of CCF was achieved in 20 patients. Residual shunting 
was observed in five patients (two with drainage of the pterygoid 
plexus and three with drainage of the inferior petrosal sinus). Head-
ache and vomiting were common after embolization. Follow-up 
angiography showed residual shunting in four patients, residual 
drainage of the inferior petrosal sinus in one patient, and residual 
drainage of the pterygoid plexus in one patient. Recurrence was not 
observed in six patients with complete obliteration. Patients under-
going follow-up by telephone interview did not report symptoms.
Conclusion: Transvenous embolization could be the next line of 
therapy if transarterial embolization of CCF is not successful.

P-221
Initial experience with innovative pericardium-covered 
neurovascular stent
E. Akgul1, I. Akmangit 2, E. Daglioglu 3, A. Arat 4, T.H. Balli1, E. Aksungur1;
1Radiology, Cukurova University, Medical Faculty, Adana, Turkey, 
2Radiology, Numune Education and Research Hospital, Ankara, 
Turkey, 3Neurosurgery, Numune Education and Research Hospital, 
Ankara, Turkey, 4Radiology, Hacettepe University, Medical Faculty, 
Ankara, Turkey

Purpose: The covered stent is a new option in endovascular ther-
apy; it is specifically designed for immediate endovascular recon-
struction of a segmentally diseased artery. Experience with cov-
ered stents for neurological indications is still limited. We describe 
our first five cases with cerebral aneurysms treated with a pericar-
dium-covered stent (AneugraftNx; ITGI Medical Ltd., Or Akiva, Israel) 
for vessel reconstruction.
Material and Methods: Five patients, 3 females and 2 males, 
underwent treatment for giant and blister aneurysms of the inter-
nal carotid artery (ICA). Their ages were between 22 and 55 years 
(mean: 38.2). Only one patient had subarachnoid haemorrhage; and 
this patient also had a blister aneurysm of the ICA ophthalmic seg-
ment. While two patients had aneurysms of the ICA cavernous seg-
ment, one had an aneurysm of the ICA petrous segment. The fifth 
had a giant aneurysm of the posterior communicating artery. One 
of the left ICA cavernous segment aneurysms was a recanalized one 
treated previously with stent-assisted coiling.
Results: Full blood vessel reconstruction was achieved and the aneu-
rysms were immediately and completely excluded from the blood 
flow. In three patients, two AneugraftNx stents were used. All patients 
were discharged without any neurological deficit. Two patients under- 
went follow-up angiograms (at the 3rd and 8th months), which 
showed no aneurysm filling and no in-stent stenosis. They were also 
symptom-free.

Conclusion: Covered neurological stents may provide an effective 
tool for the safe and immediate exclusion of aneurysms in the cere-
bral vasculature, particularly in the treatment of wide-necked aneu-
rysms. More clinical data is still needed on the subject.

P-222
Endovascular revascularization for nonacute intracranial 
vertebrobasilar artery occlusion
Y. He, T. Li;
Department of Interventional Therapy, Henan Provincial People’s 
Hospital, Zhengzhou, China

Purpose: To evaluate the technical feasibility, safety, and midterm 
effect of endovascular revascularization of nonacute intracranial 
vertebrobasilar artery occlusion.
Material and Methods: Consecutive data of patients who suf-
fered nonacute intracranial vertebrobasilar artery occlusion beyond 
24 hours and underwent endovascular revascularization were ret-
rospectively collected and analyzed. Complications and recurrent 
events during the follow-up period were recorded. Pre- and postop-
erative modified Rankin scale (mRS) scores were used and compared.
Results: All 27 patients but one (96.3%) obtained successful recana-
lization. The decline in median mRS score, which was 4 [interquartile 
range (IR); 2–5] preoperatively and 3 (IR, 1–5) on discharge, showed sta-
tistically significant difference (P=0.002, Z=3.116). Five patients suffered 
procedural complications, namely two dissections, one in-stent throm-
bosis during operation, one thrombus disruption and translocation 
during operation, and one acute reocclusion after operation. During 
21 months after operation, three deaths, one stroke, and two tran-
sient ischemic attacks occurred. The latest median mRS scores were 1 
(IR, 0–3). The ratio of patients with mRS≤2 increased from 25.9% before 
operation to 63.0% at present. Seventeen patients received imag-
ing follow-up during 9 months, 6 had restenosis, and 3 of them were 
symptomatic. Subgroup analyses revealed better functional recov-
ery (lower mRS) in patients with vertebral artery occlusion (P=0.035, 
Z=2.111) and those with basilar artery occlusion (P=0.020, Z=2.333).
Conclusion: Endovascular revascularization for nonacute intracra-
nial vertebrobasilar artery occlusion beyond 24 hours is technically 
feasible, and improves disability recovery. However, the rates of pro-
cedural complication and restenosis are high.

P-223
Endovascular therapy for acute stroke: a 4-year evolution of 
the method resulted in improved clinical outcome 
M. Jeromel1, Z. Milosevic1, M. Zaletel 2, B. Zvan 2, V. Svigelj 2, 
J. Pretnar-Oblak 2;
1Department for Diagnostic and Interventional Neuroradiology, 
University Medical Centre Ljubljana, Institute for Radiology, Ljubljana, 
Slovenia, 2Department for Vascular Neurology and Intensive Neurological 
Therapy, University Medical Centre Ljubljana, Ljubljana, Slovenia

Purpose: The purpose of our study was to test the improved clinical 
outcome after endovascular stroke treatment on analysing 4-year 
results from the University Medical Centre. The impact of time 
period (evolution of endovascular therapy) was also studied.
Material and Methods: A total of 134 patients with National Insti-
tutes of Health Stroke Scale (NIHSS) ≥10 who presented with nor-
mal computed tomography (CT) findings were treated with endo-
vascular therapy at a single centre from 2009 to 2012. A large ves-
sel occlusion was confirmed with CT perfusion and CT angiography 
examination in all the enrolled patients, and intravenous thromboly-
sis was used in eligible patients. Clinical outcome presented as mod-
ified Rankin Scale (mRS) score was analysed throughout the stud-
ied period. Procedure duration time and procedure-related adverse 
event rate were also analysed.
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Results: A patient had a 2.21-times greater probability for mRS of ≥2 
at discharge in 2009/2010 compared with that in 2011/2012 (95% CI, 
1.0–5.0). The procedure duration time was reduced from 124 (2009) 
to 43 minutes (2012) (p≤0.01). Procedure-related adverse event rate 
decreased from 21% (2009) to 2% (2012) (p≤0.01).
Conclusion: Improved clinical outcome was achieved using endo-
vascular therapy in our selected cohort of acute stroke patients 
over 4 years. Reduced procedure duration time and low proce-
dure-related adverse event rate represent important contribution 
to improved clinical outcome. According to our experience, endo-
vascular therapy is an effective and a safe treatment for intracranial 
large vessel occlusion.

P-224
Treatment of vertebral artery ostial stenosis by bioresorbable 
vascular scaffold
I.A. Sinitsyn, S. Skrylev, T. Evdokimova, A. Koshcheev, V. Shchupakin, 

S. Ganna, R. Medvedev, M. Tanashyan, M. Krotenkova;
Intervention and Vascular Surgery, Reseach Center of Neurology, 
Moscow, Russian Federation

Purpose: At present, there is no solution for in-stent restenosis (ISR) 
for vertebral artery aspect. The main reason of the ISR is intimal 
hyperplasia. Bioresorbable vascular scaffold system was used in the 
vertebral artery stenting to prevent ISR.
We would like to assess the occurrence of ISR after bioresorbable 
vascular scaffold system stenting and long-term results.
Material and Methods: Ten bioresorbable vascular scaffold Abbot 
Vascular Absorb have been used in vertebral artery stenosis since 
August 2014 in the research center of neurology. Average age was 
65±8 years. Patients comprised 6 men and 4 women. All patients had 
a vertebrobasilar insufficiency. The stenosis of vertebral artery ostium 
was determined by ultrasound scanning. Three patients had had 
stroke in the vertebral basilar system within 6 months before investi-
gation. All patients had the lumen of vertebral artery restored to nor-
mal. Patients were examined by ultrasound scanning, CT-angiography 
and brainstem auditory evoked potential 6 months after stenting.
Results: There were no lethal outcomes or stroke during the observation 
time. No ISR in vertebral artery, as confirmed by ultrasound scanning.
Conclusion: Ongoing study, final results will be available in August 
2015.

P-225
Intracranial thrombectomy and aneurysms: prevalence and 
impact on treatment
F. Zibold1, J. Kleine1, C. Zimmer1, H. Poppert 2, T. Boeckh-Behrens1;
1Neuroradiology, Klinikum Rechts der Isar der TU München, Munich, 
Germany, 2Neurology, Klinikum Rechts der Isar der TU München, 
Munich, Germany

Purpose: Intracranial aneurysms and strokes have two major char-
acteristics in common: the location pattern, which is clearly in favor 
of the anterior cerebral circulation, and risk factors such as age, arte-
rial hypertension, and smoking. Due to these coincidences, it seems 
reasonable that there is a higher probability of an incidental aneu-
rysm when intracranial thrombectomy is performed. Aim of this 
study was to investigate the prevalence of intracranial aneurysms in 
the target vessels of intracranial thrombectomies and the possible 
aneurysm-related complications.
Material and Methods: In 300 consecutive patients who under-
went intracranial thrombectomy between 01/2012 and 08/2014, all 
DSAs were retrospectively analyzed regarding the affected vascu-
lar territory, aneurysm number, localization, and aneurysm-related 
complications. Patient-related data were age, gender, arterial hyper-
tension, and smoking.

Results: In total, 11 patients were diagnosed with aneurysms in the tar-
get vessel. The prevalence of at least one aneurysm in the target vessel 
was 3.9% in the anterior and 2.4% in the posterior cerebral circulation. In 
one affected patient, a periprocedural rupture of the MCA-bifurcation 
aneurysm occurred with consecutive subarachnoid hemorrhage.
Conclusion: Concerning the overall prevalence of saccular intra-
cranial aneurysms of approximately 3.2% in all territories, the prev-
alence of 3.9% in recanalized patients only in the affected territory 
shows an approximately doubled overall prevalence in patients 
with large vessel occlusion compared with the overall prevalence in 
normal population. Although overall aneurysm-related complica-
tion rate during thrombectomy is very low (0.3%), interventionalists 
should be aware of an overall higher aneurysm prevalence in their 
treated patients.

P-226
Endovascular treatment of recurrent basilar artery occlusion 
with mechanical thrombectomy
A. Klepanec1, J. Harsany1, J. Haring 2, M. Mako 2, G. Krastev 2;
1Department of Radiology, Faculty Hospital, Trnava, Slovak 
Republic, 2Department of Neurology, Faculty Hospital, Trnava, 
Slovak Republic

A rare case of a 62-year-old man with proximal basilar artery occlu-
sion successfully treated with mechanical thrombectomy devel-
oped, 4 days after revascularisation, recurrent occlusion in the distal 
part of the basilar artery; it was successfully treated with mechanical 
thrombectomy.

P-227
Catastrophic case of a ruptured blister aneurysm
A.M. Dokdok, K. Karaman, O. Karadeniz;
Radiology, Anadolu Saglik Merkezi, Kocaeli, Turkey

Blister aneurysms are challenging because of diagnostic and thera-
peutic dilemmas. We present a case of a ruptured blister aneurysm 
with a negative CTA, which was performed a few hours after SAH 
and showed a rapidly growing neck few days after coil embolization.

P-228
Endovascular treatment of acute myocardial infarction 
complicated by the development of cerebral embolism
D. Monosov
Interventional Cardiology, North-West Medical Research Centre, 
Saint Petersburg, Russian Federation

Demonstration of a clinical case of intravascular treatment of acute 
myocardial infarction complicated by stroke as a result of cerebral 
embolism due to coronary thrombus, and its subsequent successful 
removal from the internal carotid artery.
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P-229
Conventional transarterial chemoembolization versus 
drug-eluting bead transarterial chemoembolization in the 
treatment of hepatocellular carcinoma
R. Kloeckner1, F. Prinz1, C. Ruckes 2, A. Weinmann 3, C. Düber1, 

M.B. Pitton1;
1Diagnostic and Interventional Radiology, Johannes Gutenberg 
University, Mainz, Germany, 2Interdisciplinary Center for Clinical 
Trials, Johannes Gutenberg University, Mainz, Germany, 
3Hepatology, Johannes Gutenberg University, Mainz, Germany

Purpose: To compare the overall survival of patients with hepato-
cellular carcinoma (HCC) treated with lipiodol-based conventional 
transarterial chemoembolization (cTACE) versus drug-eluting bead 
transarterial chemoembolization (DEB-TACE).
Material and Methods: An electronic search of our radiology infor-
mation system revealed 674 patients who received TACE between 
11/2002 and 07/2013. Five hundred and twenty patients received 
cTACE, and 154 received DEB-TACE. In total, 424 patients were 
excluded because they had a tumor type other than HCC (n=91), 
liver transplantation after TACE (n=119), lack of histological grading 
(n=58), incomplete laboratory values (n=15), other reasons (e.g., pre-
vious systemic chemotherapy) (n=114), and lost to follow-up (n=27). 
Therefore, 250 patients were finally included for comparative analy-
sis (n=174, cTACE; n=76, DEB-TACE).
Results: The two groups did not differ significantly with regard to 
sex, overall status (Barcelona Clinic Liver Cancer classification), liver 
function (Child-Pugh), portal invasion, tumor load, and tumor grad-
ing (all, p>0.05). The mean number of treatment sessions was 4±3.1 
in the cTACE group versus 2.9±1.8 in the DEB-TACE group. Median 
survival was 409 days (95% CI: 321–488 days) in the cTACE group 
compared with 369 days (95% CI: 310–589 days) in the DEB-TACE 
group (p=0.76). In the subgroup of Child A patients, the survival was 
602 days (484–792 days) in the cTACE group versus 627 days (364–
788 days) in the DEB-TACE group (p=0.39). In Child B/C patients, the 
survival was considerably lower: 223 days (165–315 days) for cTACE 
versus 226 days (114–335 days) for DEB-TACE (p=0.53).
Conclusion: The present study revealed no significant difference in 
survival between cTACE and DEB-TACE.

P-230
Adverse events of balloon-occluded transarterial 
chemoembolization (B-TACE) for hepatocellular carcinoma: 
initial experience
M. Maruyama
Radiology, Shimane University Faculty of Medicine, Izumo, Japan

Purpose: The purpose of this study was to evaluate the adverse 
events of balloon-occluded transarterial chemoembolization (B-TACE) 
for hepatocellular carcinoma (HCC) in our initial experience com-
pared with conventional TACE (C-TACE).
Material and Methods: B-TACE in our initial experience of 50 cases 
compared with C-TACE using a conventional microcatheter in 50 cases 
as a historical control. Adverse events were assessed using Common 
Terminology Criteria for Adverse Events (CTCAE) version 4.0.
Results: The adverse events in B-TACE were fever (grade 3: n=3; 6%), 
abdominal pain (grade2: n=7; 14%), nausea (grade 2: n=14; 28%), vaso-
vagal reflex (n=6; 12%), elevation of alanine aminotransferase (ALT) 
(grade 3: n= 9; 18%), and elevation of bilirubin (grade 3: n=2; 4%). 
Only elevation of ALT (grade3) was dominant in B-TACE with a sta-
tistically significant difference compared with C-TACE (Fisher’s exact 
test: P < 0.05). Moreover, 3 cases (6%) of liver abscess and one (2%) 

of liver infarction occurred in B-TACE. On the other hand, no severe 
adverse events (liver abscess and infarction) occurred in C-TACE. The 
frequency of liver abscess and infarction was higher compared with 
C-TACE, but there was no significant difference (Fisher’s exact test). 
The risk factor of liver abscess and infarction in B-TACE is biliary dila-
tation by multivariate logistic regression analysis (P < 0.05).
Conclusion: Elevation of ALT (grade3) was dominant in B-TACE with 
a statistically significant difference. However B-TACE had severe 
adverse events (liver abscess and infarction) for patients who have 
biliary dilatation aptitude without a statistically significant difference.

P-231
Single-centre experience of 105 solid thoracic tumours treated 
with percutaneous high-energy microwave ablation (MWA)
Y. Egashira1, S. Bandula 2, T.A. Buchan 3, R. Illing 3;
1Radiology, Saga University, Saga, Japan, 2Centre for Medical 
Imaging, University College London, London, United Kingdom, 
3Department of Specialist Imaging, University College Hospital 
London, London, United Kingdom

Purpose: High-energy microwave ablation (MWA) is increasingly 
used as a minimally invasive alternative to surgery for the treatment 
of solid thoracic tumours; however, relatively little data has been 
published on treatment outcomes. We report complications, tech-
nical success and technique effectiveness of MWA procedures per-
formed at a single tertiary referral centre.
Material and Methods: A local ethics committee approved the 
review. Data on patient and tumour characteristics, procedure tech-
nical success and computed tomography follow-up imaging were 
prospectively collected. Technique effectiveness was deemed to 
be the lack of unexpected late local recurrence at the treatment site 
after a technically successful treatment.
Results: Between June 2012 and June 2014, 105 solid thoracic 
tumours were treated with MWA in 55 patients (mean age, 63 years; 
range, 12–89; 24 men). Primary tumours were colorectal (n=20), sar-
coma (n=24), lung (n=7) and other (n=3). The mean (SD) tumour size 
was 14 mm (6.7 mm). Technical success was 96%, mean follow-up 
interval was 13.8 months (range, 1–28.5). Local tumour progression 
was observed in 2 of 102 cases (2%). Pneumothorax requiring chest 
tube insertion occurred in 13 of 77 sessions (17%). Of these 13 ses-
sions, pneumothorax was intentionally induced in 3 patients during 
treatment. There were no other major complications. Overall sur-
vival rates at 1 and 2 years were 97.5% and 77.5%, respectively.
Conclusion: MWA of solid tumour deposits is safe and effective. 
This cohort compared very favourably to other modalities including 
radio frequency ablation.

P-232
Long-term follow-up of post-chemoembolization 
cholangiopathy
I.V. Pogrebnyakov1, O.N. Sergeeva1, E.R. Virshke1, I.A. Trofimov1, 

A.V. Kukushkin1, V. Kosyrev1, V. Panov 2, B.I. Dolgushin1;
1Interventional Oncology Department, N.N.Blokhin Cancer Research 
Center, Moscow, Russian Federation, 2Radiology Department, 
N.N.Blokhin Cancer Research Center, Moscow, Russian Federation

Purpose: The idea of transarterial chemoembolization (TACE) is 
selective liver tumor treatment by chemotherapy/ischemia com-
bination due to the dominant arterial supply of the neoplastic tis-
sue, while the rest of the hepatic parenchyma has 80% portal and 
20% arterial perfusion. The only hepatic structures with the intrin-
sic dominant arterial supply are the bile ducts. Post-TACE bile duct 
injury and its consequences are to be assessed.
Material and Methods: Since 1994, 371 patients have undergone 873 
TACE procedures (mean 2.5 procedures per patient, range 1-13) in N.N. 
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Blokhin Cancer Research Center for hepatic malignancies. Patients 
were followed up by clinical examination, laboratory tests, and imag-
ing procedures, with a special emphasis on biliary complications.
Results: Symptomatic post-embolization cholangiopathy developed 
in 7 patients with primary (4) and metastatic (3) liver tumors (5 males, 
2 females; age range 32-65 years) from 1 week to 5 months after TACE. 
Biliary complication rate was 1.8% per patient and 0.8% per procedure. 
MRI demonstrated bile duct irregular dilatations and strictures (5), mul-
tiple post-necrotic bile duct cysts (4), liver abscess (3), regenerative 
nodules (1), ascites (1). Five patients died due to sepsis (1 patient at 1 
month after TACE), liver failure (3 patients at 6-8 months), and disease 
progression (1 patient at 31 months). One patient is alive for 5 months 
after TACE, showing obstructive jaundice requiring percutaneous tran-
shepatic biliary drainages. One patient was lost to follow-up.
Conclusion: Interventional radiologists need to be aware of late, 
potentially fatal, post-TACE biliary complications for planning TACE 
material, inter-TACE intervals, and post-procedural therapy.

P-233
Combination therapy of transarterial chemoembolization 
(TACE) and radiofrequency ablation (RFA) for small 
hepatocellular carcinomas (≤3cm): comparison of its safety 
with TACE or RFA monotherapy
W. Kim, S.K. Cho, S.W. Shin, H. Rhim, M.W. Lee, H.S. Park, K.B. Park, 

S.W. Choo, Y.-S. Do, I.W. Choo, D. Hyun, W.Y. You, S.J. Jang;
Department of Radiology and Center for Imaging Science, Samsung 
Medical Center, Sungkyunkwan University School of Medicine, 
Seoul, Korea

WITHDRAWN

P-234
Is microwave ablation superior to radiofrequency ablation for 
hepatic lesions? Meta-analysis
Y.R. Huo1, G. Eslick 2;
1Department of Surgery, UNSW Australia, Kensington, NSW, 
Australia, 2Department of Surgery, University of Sydney, Penrith, 
NSW, Australia

Purpose: To evaluate the efficacy and safety of microwave ablation 
(MWA) compared with radiofrequency ablation (RFA) for hepatic 
lesions using meta-analytical techniques.
Material and Methods: A search of Medline, Embase, PubMed, 
Cochrane, and Google Scholar databases was performed. Meta-
analysis of overall survival (OS), local recurrence rate (LRR), disease-
free survival (DFS), and adverse events (AEs) were performed.
Results: Overall, 16 studies involving 2062 patients were included. 
MWA was found to have a significantly better 6-year overall survival 
compared with that for RFA (OR, 1.47; 95% CI, 1.09–1.99). The two 
ablative techniques had similar 1- to 5-year overall survival, DFS, LRR, 
and adverse events. MWA was reported to be significantly cheaper 
than RFA ($1200 vs. $2000) and to have a lower number of treatment 
sessions (1.7 vs. 2.6) and to be associated with a shorter overall treat-
ment duration (average, 78 vs. 102.9 minutes).
Conclusion: Compared with RFA, MWA may yield greater benefit in 
terms of long-term survival and short-term costs; however, random-
ized controlled trials are warranted to confirm these findings.

P-235
High-frequency jet ventilation versus conventional ventilation 
for CT-guided lung tumor ablation under general anesthesia
L. Bezu1, S. Suria1, G. Weil1, F. Deschamps 2, F. Pottier 2, A. Eghiaian1;
1Anaesthesiology, Gustave Roussy, Villejuif, France, 2Radiology, 
Gustave Roussy, Villejuif, France

Purpose: Thermal ablation therapies for lung tumors require a pre-
cise insertion of needle into the tumor guided by computed tomog-
raphy (CT). These techniques are hampered by respiratory move-
ments, which increase complications and morbidity. High-frequency 
jet ventilation (HFJV) is a technique delivering high-flow gas pulses 
with minimal respiratory movement enabling to immobilize the 
tumor. The aim of our study was to determine whether HFJV facil-
itated CT-guided lung tumor ablation compared to conventional 
ventilation (CV).
Material and Methods: A monocentric control trial was performed 
at Gustave Roussy Hospital (Villejuif, France). The ventilation tech-
nique was randomly selected: HFJV or CV. The type of treatment 
(radiofrequency, cryotherapy, and microwave) was chosen by the 
radiologist depending on the size and localization. Data of patients 
and techniques were recorded. Parametric and non-parametric 
quantitative data were compared by Student independent-samples 
t test and Mann-Whitney-Wilcoxon test, respectively. Fisher’s exact 
test was performed for qualitative data.
Results: Nineteen patients with 27 lung tumors versus 26 patients 
with 41 lung tumors were included in the CV and HFJV groups, 
respectively. Time duration (median [range], 460.2 s [120-1800] vs 
300 s [120-900]; p=0.04) and radiation dose (181.28 mGy·cm [37.08-
589.16] vs 123.6 mGy·cm [61.8-354.32]; p=0.01) required for needle 
placement in the tumor was significantly lower in the HFJV group. 
There was no difference in tumor size (p=0.34), rate of pneumotho-
rax (p=1), and drained pneumothorax (p=0.39).
Conclusion: CT-guided needle placement into lung tumor seems to 
be faster and less irradiant under HFJV compared to CV. This ventila-
tion technique could help radiologist to insert the needle especially 
for hard-to-treat localizations.

P-236
Percutaneous radiofrequency ablation of sporadic Bosniak III 
or IV lesions: treatment techniques and short-term outcomes
B.K. Park
Radiology, Samsung Medical Center, Sungkyunkwan University 
School of Medicine, Seoul, Korea

WITHDRAWN

P-237
A single-centre cost analysis in treatment of advanced 
hepatocellular carcinoma: TARE versus sorafenib 
R. Nani1, M. De Giorgio 2, G. Virotta 3, M.G. Lucà 2, C. Bianchi 4, 

A. Baldan 2, S. Fagiuoli 2, R. Agazzi1;
1Radiology, Ospedale Papa Giovanni XXIII, Bergamo, Italy, 
2Gastroenterology, Ospedale Papa Giovanni XXIII, Bergamo, Italy, 
3Nuclear Medicine, Ospedale Papa Giovanni XXIII, Bergamo, Italy, 
4Sanitary Physic, Ospedale Papa Giovanni XXIII, Bergamo, Italy

Purpose: TARE is a promising treatment in advanced HCC. We com-
pare our centre costs for sorafenib and TARE treatments.
Material and Methods: We matched 166 consecutive patients with 
advanced HCC treated with Sorafenib since June 2009 (Group SOR) 
and 19 treated with TARE between June 2011 and June 2014. Patients 
were grouped for treatment time (Group SOR1: <2 months of treat-
ment; Group SOR2: >2 months of treatment). Group SOR1 drug 



SS/FC/HL/HTS/CMCIRSE 2015 S261Posters

expenses were not further considered according with the agreed 
‘pay-for-result policy’. In Group SOR2, 24 patients (Group SOR3) 
presented with monolobar disease and no metastasis (BCLC B 54%) 
so as to be potentially treated with TARE. Sorafenib cost was calcu-
lated according with the total effective caps intake for each patients 
(€ 28.7/caps). TARE costs included Yttrium-90 and hospitalisation 
expense (€ 17.761/patient).
Results: Patients in Group TARE were treated with a single treat-
ment session. Median time of treatment in Group SOR3 was 272 days 
(154-994), with a median intake of 2.8 tablets/day. Median follow-
up time was 476 days in Group SOR3 and 266 days in Group TARE. 
Survival at 12, 18, 24 and 36 months was respectively 66.7%, 37.5%, 
24.3% and 19.4% in Group SOR3 and 64.1%, 64.1%, 64.1% and 32% 
in Group TARE. The GLOBAL treatment costs for Group SOR3 and 
Group TARE were € 671,809.6 and € 337,459.00, respectively (median 
€ 27992/patient in Group SOR3 vs € 17761/patient in Group TARE; 
p =0.028).
Conclusion: TARE treatment in advanced HCC may reduce costs; 
survivals could be better than that with sorafenib treatment.

P-238
Adverse effects of the irreversible electroporation ablation of 
liver malignancies under CT fluoroscopic guidance: single- 
center experience
M. Dollinger, L.P. Beyer, C. Niessen, C. Stroszczynski, P. Wiggermann;
Radiology, University Hospital Regensburg, Regensburg, Germany

Purpose: The purpose of this study was to describe the frequency of 
adverse events and risk factors after the CT fluoroscopy-guided irre-
versible electroporation (IRE) of malignant hepatic tumors.
Material and Methods: Eighty-five IRE procedures were performed 
for 114 malignant liver tumors: 52 primary and 62 secondary hepatic 
tumors in 56 patients (42 men and 14 women; mena age, 70 years) 
were retrospectively analyzed with regard to mortality and treatment-
related complications. Complications were evaluated according to 
major and minor complications. Complications were evaluated accord-
ing to the standardized grading system of the Society of Interventional 
Radiology. Factors influencing the occurrence of major and minor 
complications were determined by logistic regression models.
Results: No IRE-related death occurred. In 92.9% (79 of 85) of IRE 
procedures, no major complications occurred, and in 81.2% (69 of 
85) of IRE procedures, no minor complications occurred. The most 
frequent major complication was post-ablative abscess [4.7% (4 of 
85)] that significantly more often (p=0.010) affected patients with 
bilioenteric anastomosis [43% (3 of 7 ablation procedures)] than 
patients without this condition [1.3% (1 of 78 ablation procedures)]. 
Bilioenteric anastomosis was additionally identified as the risk factor 
for major complications, in general, (p=0.002). Minor complications 
mainly consisted of hemorrhaging and thrombotic alterations of the 
portal venous system.
Conclusion: CT fluoroscopy-guided IRE ablation of malignant liver 
tumors is a relatively low-risk procedure. However, patients with bil-
ioenteric anastomosis seem to have an increased risk of post-abla-
tive abscess formation.

P-239
Percutaneous CT-guided cryoablation for renal tumors with 
high-surgical complexity: clinical and outcome evaluations in a 
multicenter study
R. Vezzaro1, F. Zattoni 2, A. Ponzoni1, G. Casarrubea1, G. Pasquotti1, 

M. Todisco 3, C. Valotto 2, F. Zattoni 2, A. Italian Crioablation Focus Group1;
1Radiologia 1, Azienda Ospedaliera Universitaria di Padova, 
Padova, Italy, 2Urologia, Azienda Ospedaliera Universitaria di 
Padova, Padova, Italy, 3Istituto di Radiologia, Azienda Ospedaliera 
Universitaria di Padova, Padova, Italy

Purpose: To evaluate the clinical and oncological outcomes of per-
cutaneous renal cryoablation (PCA) in high-surgical complexity 
renal tumors defined by a PADUA score of ≥10.
Material and Methods: A retrospective multicenter study was con-
ducted. We compared the clinical and oncological outcomes after a 
PCA in patients with renal tumor, having a PADUA score of ≥10 (Group 
1) and PADUA score of <10 (Group 2) treated from November 2011 to 
January 2014. Both technical failures (TF) and local tumor relapse (LTR) 
were considered as local treatment failures (LTF). Recurrence-free sur-
vival probabilities were estimated by the Kaplan–Meier method. A 
log-rank test was performed to compare recurrence-free survival.
Results: A total of 163 masses in 142 patients were treated. The 
mean follow-up period for all patients was 12.3 months. Considering 
all treated tumors, there were 6.1% LTF (2.8% TF and 3.3% LTR). 
Twenty-one patients had a PADUA score of ≥10. In this population, 
3 (14.3%) LTR were seen. A difference in the survival analysis was 
found between the two groups (log-rank, 0.05). The local recur-
rence-free survival at 1 year was 87.8% for Group 1 and 96.1% for 
Group 2. Overall, seven patients with LTF underwent a second treat-
ment, with no recurrences seen after a mean period of 5.8 months.
Conclusion: PCA appears to provide a safe treatment option with 
low complication rates. A slightly higher risk of local treatment fail-
ure can be expected in patients with a PADUA score of ≥10 due to 
the high-procedural complexity of these lesions.

P-240
Delayed-arterial phase cone-beam CT improves the visibility 
of colorectal and sarcoma liver metastasis compared to DSA 
during intra-arterial therapy
R. Schernthaner1, R. Haroun 2, H. Lee 3, J. Ho Sohn 3, Y. Zhao 3, S. Sahu 3, 

F.N. Fleckenstein 3, M. Lin 4, A. Radaelli5, J.-F.H. Geschwind6;
1Radiology, Medical University of Vienna, Vienna, Austria, 2Vascular 
and Interventional Radiology, The Johns Hopkins Hospital, Baltimore, 
MD, United States of America, 3Russel H. Morgan Department of 
Radiology and Radiological Science, Division of Vascular and 
Interventional Radiology, The Johns Hopkins Hospital, Baltimore, 
MD, United States of America, 4Clincial Site Research Program - Clinical 
Informatics, Interventional, and Translational Solutions (CIITS), Philips 
Research North America, Briarcliff Manor, NY, United States of America, 
5IXR, BG Image-Guided Therapy, Philips, Best, Netherlands, 
6Vascular and Interventional Radiology, Johns Hopkins University 
School of Medicine, Baltimore, MD, United States of America

Purpose: Improved visibility of colorectal and sarcoma liver metasta-
sis (CRCLM and SLM) during intra-arterial therapy (IAT) could improve 
tumor targeting. The purpose of this study was to assess the visibility 
of CRCLM and SLM on dual-phase cone-beam CT (DP-CBCT) and digi-
tal subtraction angiography (DSA), with reference to pre-interventional 
contrast-enhanced magnetic resonance imaging (CE-MRI) of the liver.
Material and Methods: Of 141 CRCLM and 34 SLM patients who 
received IAT from January 2010 to October 2014 at our institution, 10 
and 3 patients, respectively, had intra-procedural DP-CBCT and were 
included in this retrospective study. DP-CBCT was acquired after a 
single injection of contrast agent in the tumor-feeding arteries. The 
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visibility of each lesion was graded on a three rank scale (complete, 
partial and none) on DP-CBCT and DSA images and compared to 
CE-MRI. McNemar’s test was used.
Results: Forty-six CRCLM and 16 SLM were included. On DSA, 41.3% 
of CRCLM and 37.5% of SLM were completely or partially depicted. 
Early and delayed arterial phase (EAP and DAP)-CBCT achieved sig-
nificantly higher sensitivities at 84.8% and 95.7% for CRCLM and 
87.5% and 100% for SLM, respectively (p<0.02). With regard to com-
plete lesion depiction, EAP-CBCT was significantly better than DSA 
for CRCLM (43.5% vs. 15.2%; p=0.007), but not for SLM (25.0% vs 
18.8%; p=1.0). DAP-CBCT, however, was significantly better than 
EAP-CBCT and DSA for complete depiction of both CRCLM and SLM 
(91.3% and 100%, respectively; p<0.001).
Conclusion: DAP-CBCT significantly improves the visibility of CRCLM 
and SLM during IAT and should be used as standard intra-procedural 
imaging technique.

P-241
Triple-drug TACE versus single-drug TACE with doxorubicin-
loaded LC beads: survival outcome analysis of 313 consecutive 
HCC patients
A.S. Gomes1, P.A. Monteleone1, C.D. Britten 2, S. Sadeghi 3, R.S. Finn 3, 

R.W. Busuttil 4, J.W. Sayre5;
1Radiological Sciences, David Geffen School of Medicine at UCLA, 
Los Angeles, CA, United States of America, 2Hematology/Oncology, 
Medical University of South Carolina, Charleston, SC, United States 
of America, 3Hematology/Oncology, David Geffen School of Medicine 
at UCLA, Los Angeles, CA, United States of America, 4Surg-Chm Ofc, 
David Geffen School of Medicine at UCLA, Los Angeles, CA, United 
States of America, 5UCLA Pub Hlth-Biostat/Radiol, David Geffen School 
of Medicine at UCLA, Los Angeles, CA, United States of America

WITHDRAWN

P-242
Cone-beam computed tomography in transarterial chemo-
embolization (TACE) of the liver: preliminary experience
F. Pozzi-Mucelli, R. Pozzi Mucelli, S. Cernic, M. Braini, M.A. Cova;
Struttura Complessa di Radiologia, Az. Ospedaliero-Universitaria 
Ospedali Riuniti di Trieste, Trieste, Italy

Purpose: To compare the results of TACE assisted by cone-beam 
computed tomography (CBCT-protocol TACE group) with those of 
TACE performed without CBCT (standard-protocol TACE group).
Material and Methods: From January 2011 to December 2014, 40 
patients with HCC underwent multiple TACEs for a total of 78 pro-
cedures using embolization particles preloaded with chemotherapy 
drug. Of these 78 procedures, 54 were performed using the standard 
protocol, while 24 were performed with the CBCT protocol, using 
the “XperCT-” protocol of our angio-equipment (Philips Healthcare, 
Netherlands). Technical success and imaging response to treatment 
assessed by mRECIST criteria were evaluated for both protocols.
Results: In the standard-protocol TACE group, we registered 9 (17%) 
complete (CR) and 14 (26%) partial responses (PR) and 21 (39%) sta-
ble disease (SD) and 10 (18%) progression of disease (PD) cases using 
the mRECIST score. In the CBCT-TACE group, we obtained 13 (54%) 
cases of CR, 4 (17%) cases of PR, and 5 (21%) cases of SD, while in 2 (8%) 
TACEs, PD was registered; however, they were not related to evolution 
of the lesions that were previously treated but to the appearance of 
more HCC nodules, which were not present in previous examinations.
Conclusion: At present, the available data in literature, regarding 
the use of CBCT built-in angiographic equipment for the endovas-
cular treatment of HCC is still poor. Our preliminary results show a 
significant increase in the number of complete responses using 
the CBCT-protocol due to greater selectivity in the embolization 

procedure. Furthermore, after the learning curve phase, we believe 
that CBCT can reduce the procedural time and dose to patients.

P-243
Transcatheter arterial chemoembolization using HepaSphere 
Microspheres™: preliminary results of a monocentric study
A. Antonietti, A. Balderi, F. Pedrazzini, D. Sortino, S. Bongiovanni, 
C. Vinay, M. Grosso;
Radiology, A.S.O. S.Croce e Carle, Cuneo, Italy

Purpose: To present our experience using HepaSphere Microspheres™ 
(Biosphere Medical) loaded with doxorubicin in patients with unre-
sectable hepatocellular carcinoma.
Material and Methods: From December 2005 to December 2014, 235 
patients (188 males and 47 females; mean age, 72 years; medium fol-
low-up, 6-month) were treated by selective TACE using HepaSphere 
Microspheres™ loaded with doxorubicin. The diameter of the lesions 
ranged from 25 to 176 mm, with a mean diameter of 64.2 mm. Before 
treatments, 75.7% of patients had Child-Pugh A; 24.3%, had Child-
Pugh B; in accordance with BCLC staging, 33.3% of patients had 
stage A; 64.7%, stage B; 2.1%, stage C. The etiology of cirrhosis 
referred to HCV in 132 patients, HBV in 22, alcohol-related liver dis-
ease in 48, and nonalcoholic steatohepatitis (NASH) in 33.
Results: Technical success rate was 100%, with complete devas-
cularization of the lesions at the end of all procedures. The over-
all survival at 6 months was 84.2 %; 12 months, 66.3%; 24 months, 
54.2%; and 36 months, 44.3%. On subdividing the sample according to 
the BCLC staging, 6-month survival of 91% for stage A; 86%, stage B; and 
50%, stage C; 12-month survival of 75% for stage A and 74% for stage B; 
24-month survival of 61% for stage A and 64% for stage B; 36-month sur-
vival of 60% for stage A and 50% for stage B were obtained.
Conclusion: Our 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 pre-
liminary results.

P-244
Indications and technique of percutaneous imaging-guided 
Wirsung duct interventions on pancreatic head cancer patients
M. Mizandari1, N. Habib 2;
1Diagnostic and Interventional Radiology, Tbilisi State Medical 
University, “High Technology Medical Center - University Hospital”, 
Tbilisi, Georgia, 2Division of Surgery, Oncology, Reproductive Biology 
& Anaesthetics, Imperial College London, London, United Kingdom

Purpose: Percutaneous image-guided pancreatic duct (PD) drainage 
and subsequent second-line procedures (duct recanalization and 
endoluminal biopsy) are presented.
Material and Methods: Thirteen patients underwent PD drain-
age because of PD obstruction-related clinical symptoms (pancre-
atic irritation, recently diagnosed diabetes). PD was accessed using 
either ultrasound (n=7) or CT (n=6) guidance by 22G to 18G needles. 
Drainage catheter was placed under the real-time fluoroscopy guid-
ance. Second-line procedures [metal stent placement (n=2), endolumi-
nal RFA & metal stent placement (n=4), and endoluminal biopsy (n=1)] 
were performed via PD drainage fistula. Endoluminal RFA was per-
formed using a novel 5-Fr diameter RF device, metal stent placement 
by the conventional technique, and endoluminal biopsy by a forceps 
device (NJP1). After procedure, drainage catheter was repositioned.
Results: Drainage was successful in all 13 cases, including the case 
of non-dilated PD in post-biopsy pancreatic fistula. Clinical improve-
ment was documented, and pancreatic juice discharge varied 
between 300 and 900 ml/day. Three patients with recent onset of 
diabetes showed a dramatic improvement in glycemic control.
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Second-line procedures were fulfilled in 6 (85.7%) of 7 cases; in 
1 (14.3%) case, the procedure completion was impossible due to 
guidewire conduction failure. All patients tolerated the procedure 
well. There was no 30-day or hospital mortality; no technique-spe-
cific complications were observed.
Conclusion: Percutaneous image-guided PD drainage and second-
line procedures (stenting, endoluminal RFA & stenting, and endolu-
minal biopsy) are safe and effective in the management of pancre-
atic head cancer patients.

P-245
Effectiveness and safety of percutaneous markings under CT 
guidance using a mixture of diagnogreen, fat emulsion, and 
lipiodol for the localization of small pulmonary lesions before 
video-assisted thoracoscopic surgery
K. Sawada1, M. Yabuta 2, A. Okumura1, T. Koyama1;
1Diagnostic Radiology, Kurashiki Central Hospital, Kurashiki, Japan, 
2Diagnostic Imaging and Nuclear Medicine, Kyoto University 
Graduate School of Medicine, Kyoto, Japan

Purpose: To retrospectively estimate the effectiveness and safety of 
percutaneous markings under CT guidance using a mixture of diag-
nogreen, fat emulsion, and lipiodol for the localization of small pul-
monary lesions before video-assisted thoracoscopic surgery (VATS).
Material and Methods: From January 2011 and October 2014, per-
cutaneous markings under CT guidance using a mixture of diagno-
green, fat emulsion, and lipiodol for the localization of 100 small pul-
monary lesions were performed in 100 consecutive patients (55 men 
and 45 women; mean age, 68 years) on the same day of VATS. The 
mean size of nodules on CT was 1.1 cm (range, 0.4–2.2 cm). Technical 
success rate, the rates of successful localization of small lesions dur-
ing VATS and the successful localization in resected specimens, and 
complication rate were evaluated.
Results: Technical success rate was 95% (95 of 100 lesions). In four 
patients with technical failure, small lesions could be localized by 
the detection of hematoma in the visceral pleura during VATS. The 
rate of successful localization of small lesions during VATS was 96% 
(96 of 100 lesions). The rate of successful detection of small lesions 
in resected specimen was 100% (100 of 100 nodules). Pneumothorax 
was noted in 44 patients (44%). In all patients with pneumothorax, 
no additional treatment was needed.
Conclusion: Percutaneous markings under CT guidance using the 
mixture of diagnogreen, fat emulsion, and lipiodol were effective 
and safe for localizing small pulmonary lesions before VATS.

P-246
Feasibility of radiofrequency ablation protocol using low 
power to delay the steam popping
J. Choe1, K.W. Kim1, Y.I. Kim 2, J.W. Chung 2, P.N. Kim1, J. Huh1, J. Park 3, 

S.J. Ham 3;
1Department of Radiology and Research Institute of Radiology, 
University of Ulsan College of Medicine, Asan Medical Center, Seoul, 
Korea, 2Department of Radiology, Seoul National University College 
of Medicine, Seoul, Korea, 3Center for Bioimaging of New Drug 
Development, Asan Institute for Life Sciences, University of Ulsan 
College of Medicine, Asan Medical Center, Seoul, Korea

Purpose: Steam popping frequently occurs in conventional RFA with 
high power, increasing the risk of tumor spread. We hypothesized 
that RFA with low power will decrease the intensity of popping at 
delayed timing, so that we may prevent spreading viable tumor cells. 
We performed experiments to prove our hypothesis using ex vivo 
bovine liver.
Material and Methods: RFA protocols with high power up to 200W 
(group 1) and low power up to 70W (group 1) were established. In 

the first phase, RFA was conducted for 12 minutes. We compared the 
ablation volume, intensity and timing of maximal popping sound, 
and total energy generated for RFA between groups 1 and 2. In the 
second phase, RFA was conducted until maximal popping occurred. 
The ablation zones on histologic specimen were compared between 
the two groups.
Results: Compared to group 1, the maximal popping occurred at 
a significantly delayed timing in the group 2 (50±11 sec vs. 397±117 
sec after starting RFA, p<0.001), but without difference in intensity 
(0.70±0.18 vs. 0.83±0.26, p=0.138). The ablation volume after RFA for 
12 minutes did not differ between groups 1 and 2 (18.46±1.35 cm3 
vs. 15.78±0.64 cm3, p=0.086). However, on the histologic specimen 
obtained when maximal popping occurred, the area of complete 
coagulation necrosis was significantly larger in group 2 (p<0.05).
Conclusion: RFA with low power delays the steam popping while 
providing comparable therapeutic effect to RFA with high power. 
Delaying the maximal popping can prevent spreading tumor cells, 
because it occurs after achieving adequate ablation zone.

P-247
First-in-man transcatheter endovascular celiac artery 
denervation for pancreatic cancer pain
B. Damascelli1, G. Patelli 2, V. Tichà1, F. Cassini 3, D. Miotti 4, A. Prino5, 

G. Nastasi6, A. Piazzini Albani7, A. D’Alessio8;
1Department of Hemodynamics, GVM Centro Cuore Columbus, Milan, 
Italy, 2Department of Interventional Radiology, Ospedale Pesenti 
Fenaroli, Alzano Lombardo, Italy, 3Department of Pain Management, 
Ospedale di Alessandria, Alessandria, Italy, 4Hospice, Fondazione 
Maugeri, Pavia, Italy, 5Hospice, Ospedale Maggiore della Carita, 
Novara, Italy, 6Department of Oncology, Ospedale Pesenti Fenaroli, 
Alzano Lombardo, Italy, 7Department of Surgery, Ospedale Pesenti 
Fenaroli, Alzano Lombardo, Italy, 8Department of Oncologic 
Hematology, Policlinico San Marco, Zingonia, Osio Sotto, Italy

Purpose: To assess the efficacy and safety of transcatheter endovas-
cular radiofrequency denervation of the celiac artery as an alterna-
tive to traditional neurolytic celiac plexus block for palliation of pan-
creatic cancer pain.
Material and Methods: Five patients with pharmacologically un-
controlled pain from pancreatic adenocarcinoma (4 patients) or 
pancreatic neuroendocrine cancer (1 patient) underwent endovas-
cular radiofrequency celiac denervation. A radiofrequency multi-
electrode (EnligHTN; St Jude, Saint Paul, MN) was placed percutane-
ously in the celiac artery via the femoral artery under local anesthe-
sia using a special introducer (Destino Twist TD; Oscor, Tampa, FL). 
Radiofrequency was applied to the endothelium (7±1 points) accord-
ing to an automatic algorithm. The pain caused by nerve ablation 
was controlled with opioids. The analgesic effect was scored accord-
ing to a visual analog scale (VAS) of 1 to 10 at 24h, 48h, 1 week (5 
patients), and 1 month (3 patients), and painkiller consumption was 
recorded.
Results: There were no procedure-related complications, and the 
patients were discharged the following day. Endovascular radio-
frequency denervation of the celiac artery produced effective pain 
relief within 1 week in all patients (VAS reduced from 7.8±0.27 to 
3.9±1.43). Pain relief persisted throughout the observation period. 
Opioid consumption decreased by an average of 30%, and patients 
reported a considerable improvement in the quality of life.
Conclusion: Transcatheter endovascular radiofrequency denerva-
tion of the celiac artery is a simple and safe procedure that appears 
to be effective in palliation of intractable pancreatic cancer pain.
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P-248
Portal lipiodolisation as a therapeutic endpoint in transarterial 
chemoembolization (TACE) of unresectable hepatocellular 
carcinoma, assessed in a retrospective cohort study
A.J. Lott1, K. Ho-Shon 2, Y.-X. Kitzing 2, C.J. Clemente 3;
1Røntgenavdeling, Universitetssykehuset Nord-Norge, Tromsø, 
Norway, 2Radiology, Royal Prince Alfred Hospital, Camperdown, 
NSW, Australia, 3Biological Sciences, University of Queensland, 
Brisbane, Australia

Purpose: Transarterial chemoembolisation (TACE) is a palliative treat- 
ment for hepatocellular carcinoma (HCC) with proven survival ben-
efit. However, a dose protocol or endpoint has yet to be established. 
Due to the dual vascular supply of hepatic tumours, it has been long 
proposed that injection until visualisation of lipodol in the portal cir-
culation could result in a more complete compact lipiodolisation 
(CL), a proven predictor of prolonged survival. We aimed to evaluate 
if portal lipodolisation (PL) was associated with CL.
Material and Methods: In a retrospective cohort analysis, we stud-
ied 152 patients with unresectable HCC in their first TACE procedure 
using lipiodol/cisplatin emulsion. CL was defined as the absence of 
an arterial enhancing lesion, as assessed by computed tomography 
one month post-treatment. PL was defined as any lipiodol visualised 
in the portal circulation during the TACE procedure. Analysis was 
completed using chi-squared analysis and logistic regression.
Results: Twenty-nine patients were excluded due to lack of fol-
low-up CT; 68 patients (55%) demonstrated PL, and 55 (45%) dem-
onstrated CL. CL was not significantly increased in the PL group vs 
the non-PL group (70.5 vs 60.0%, OR 1.6, 95%CI 0.75-3.38; p=0.30). 
Smaller size was strongly associated with CL (mean 26.9 vs 35.3mm, 
OR 0.95, 95%CI 0.92-0.99; p=0.02); however, dose was not found to 
be significantly associated with CL (mean 18.5 vs 21.74mL, OR 0.97, 
95%CI 0.94-1.01; p=0.16). Survival data is pending and will be pre-
sented at the conference.
Conclusion: No statistically significant association was found be-
tween CL and PL. A proven dosing protocol is yet to be established 
for TACE.

P-249
Hepatocellular carcinoma: comparison of chemoembolization 
with 70–150-μm versus 100–300-μm doxorubicin-eluting 
beads
A. Bas, F. Gulsen, C. Samancı, M. Cantasdemir, F. Numan;
Radiology, İstanbul University Cerrahpaşa Medical School, Istanbul, 
Turkey

Purpose: To compare safety and imaging response with 70–150-μm 
versus 100–300-μm doxorubicin drug-eluting beads (DEBs) to deter-
mine the optimal particle size for chemoembolization of hepatocel-
lular carcinoma (HCC).
Material and Methods: Thirty-eight patients who underwent DEB 
chemoembolization and follow-up for HCC between August 2010 and 
May 2013 were analysed. Adverse events (AE) were recorded accord-
ing to The National Cancer Institute Common Terminology Criteria for 
Adverse Events version 4.03. Tumour responses were evaluated accord-
ing to the modified Response Evaluation Criteria In Solid Tumors (mRE-
CIST) guidelines in HCC. Responses and AEs were compared between 
the 70–150 μm and 100–300 μm groups using Fisher exact test.
Results: Patients in the 100–300 μm group had higher rates of postpro-
cedure abdominal pain (40.0% vs 8.3%; P = .011), nausea and vomiting 
(40.0% vs 8.3%; P = .011) and fatigue (70.0% vs 36.1%; P = .025) compared 
with patients in the 70–150 μm group. There were tendencies toward 
higher rates of CR by mRECIST in the 70–150 μm group (53.3% vs 34/8%).
Conclusion: This retrospective study shows similar objective 
response rates in both 70–150 μm and 100–300 μm groups. However, 

CR rate in patients who underwent TACE with 70–150-μm DEBs was 
higher than in those who underwent TACE with 100–300-μm DEBs.

P-250
The benefit of transradial approach in patients undergoing 
chemoembolization for unresectable pancreatic cancer
E. Khayrutdinov, V. Tsurkan, A. Arablinskiy;
Interventional Radiology, Botkin Hospital, Moscow, Russian Federation

Purpose: We aimed to assess whether radial approach (RA) was 
superior to femoral approach (FA) in patients undergoing chemo-
embolization for unresectable pancreatic cancer.
Material and Methods: Twenty-two patients were enrolled into 
our study from October 2013 to February 2015. RA was used in 10 
patients and FA in 12 patients. Clinical characteristics of the patients 
were comparable between the two groups. All procedures were per-
formed through the left radial artery in the RA group and through 
the right femoral artery in the FA group. After selective catheteriza-
tion of the gastroduodenal artery, arteriography was performed to 
recognize the pancreatic blood supply. Microcatheter was used to 
perform coil embolization distal to the origin of the branches that 
supply pancreatic tumor. Lipiodol and gemcitabine were used for 
chemoembolization.
Results: Chemoembolization procedures were successfully per-
formed in all patients. The duration of the procedure (51.2 vs. 56.4 
minutes, p>0.05), time needed for target artery catheterization (13.4 
vs. 14.2 minutes, p>0.05) and radiation exposure (0.44 vs. 0.49 mZv) 
were comparable between the two groups. Major vascular com-
plications were not seen in both groups. RA was associated with a 
statistically significant reduction in all parameters of procedural 
discomfort.
Conclusion: Clinical success, duration of the procedure, radiation 
exposure, and rate of major vascular complications are compara-
ble between the patients undergoing chemoembolization for unre-
sectable pancreatic cancer using the transradial and transfemoral 
approach. RA is associated with a significant reduction in all parame-
ters of procedural discomfort.

P-251
Pharmacokinetics and safety of transarterial sorafenib 
chemoembolization in VX2 tumor model of rabbit liver
G.M. Kim, M.D. Kim, J.Y. Won, S.I. Park, D.Y. Lee, W. Shin, M. Shin;
Radiology, Severance Hospital, Yonsei University College of 
Medicine, Seoul, Korea

Purpose: To assess the safety and feasibility of the intraarterial deliv-
ery of tyrosine kinase inhibitor sorafenib to the hepatic tumor using 
transarterial chemoembolization method in VX2 tumor model of 
rabbit liver as a novel approach to hepatocellular carcinoma therapy.
Material and Methods: Twenty New Zealand white rabbits were 
used in the study. A VX2 tumor chip (0.125mL in volume) was 
implanted in left hepatic lobe of each rabbit two weeks before treat-
ment. After placement of a catheter in the left hepatic artery, ten 
rabbits (treated group) were treated with emulsion of sorafenib and 
ethiodized oil (9mg and 0.5mL, respectively), and ten rabbits (control 
group) were treated with 0.5mL of ethiodized oil only. Liquid chroma-
tography tandem mass spectrometry was used to measure the con-
centration of sorafenib in the peripheral blood 0.5, 1, 2, 4, 24, and 72 
hours after treatment and in the liver tissue 72 hours after treatment. 
Serum hepatic enzymes and total bilirubin concentrations were mea-
sured before and 24 and 72 hours after treatment in all rabbits.
Results: Mean serum sorafenib concentration showed a peak at 
2 hours after treatment (0.5 hour, 62.7; 1 hour, 96.3; 2 hours, 121.0; 
4 hours, 110.3; 24 hours, 80.2; and 72 hours, 30.8 ng/mL). Mean tis-
sue concentration was 9902.3 ng/g, and the average tissue-to-serum 
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ratio was 321.9. Serum hepatic enzymes and total bilirubin concentra-
tions were higher in the treated group; the elevation was transient.
Conclusion: Transarterial chemoembolization with sorafenib in 
ethiodized oil can be an effective method for localized delivery of 
this drug to the hepatic tumor.

P-252
Breast tumors treated with percutaneous image-guided 
cryoablation: a prospective single-center experience in 23 
consecutive nonsurgical patients
R.L. Cazzato1, X. Buy 2, S. Ferron 2, G. Hurtevent 2, C. Tunon de Lara 2, 

M. Debled 2, J. Palussière 2;
1Radiology, Campus Bio-Medico di Roma, Rome, Italy, 2Department 
of Radiology, Institut Bergonié, Bordeaux, France

Purpose: To present our preliminary experience on breast tumors 
treated with US/CT-guided percutaneous cryoablation without sub-
sequent surgery.
Material and Methods: Nonsurgical patients were enrolled follow-
ing the indications of a multidisciplinary board.
We collected the following data:
-   Tumors: location, histology, maximal diameter, distance from skin
-   Procedure: anesthesia, hospitalization length, complications
-   Follow-up: clinical and radiological (MRI at 3,12, and 18 months for 

the evaluation of local recurrence, skin retraction, inflammation, or 
burn)

Results: Twenty-three tumors (21 ductal carcinomas and 2 lobular 
carcinomas; 7 grade 1, 10 grade 2, 4 grade 3, and in 2 cases grade was 
not available;18 with positive hormone receptors; median maximal 
diameter of 14 mm) were treated in 23 female patients (median age, 
85.0 years). Median distance from the skin was 17 mm (range, 5–60 
mm). Nineteen patients were treated under local anesthesia, and 
four under local anesthesia + conscious sedation. Hospitalization 
lasted for 1 day in 47.8% of cases and 2 days in the remaining 52.2%.
Two (8.7%) cases of skin necrosis and four (17.4%) cases of hematoma 
were noted immediately. In one case (4.3%), skin retraction was still 
evident at 12-month follow-up. MRI follow-up at 3 months showed 
an incomplete treatment in 8.7%, no recurrence was noted at 1 year. 
At 18 months, nine patients underwent follow-up, two of them pre-
sented with a recurrence at distance (new breast tumor and lymph 
node).
Conclusion: Cryoablation of breast tumors is safe with good local 
control in elderly patients. Most of the treatments can be performed 
under local anesthesia on an outpatient basis.

P-253
Measurement of radiation dose to patients’ skin while 
performing cone-beam CT-guided percutaneous 
radiofrequency ablation of the lung
R.L. Cazzato1, E. Geledan 2, V. Catena 2, A. Chenin 2, X. Buy 2, J. Palussière 2;
1Radiology, Campus Bio-Medico di Roma, Rome, Italy, 2Department 
of Radiology, Institut Bergonié, Bordeaux, France

Purpose: To measure radiation dose on patients’ skin during cone-
beam CT-guided radiofrequency ablation (RFA) of the lung.
Material and Methods: Images were acquired with roller mode and 
automatic exposure control.
We applied 3 skin “PSD” (Unfors) sensors connected to a display unit. 
Sensors were placed considering angular response.
We collected the following data:
- Patients: BMI (weight [kg]/height2 [cm])
- Lesions: size and location within pulmonary lobes
- Cumulative dose registered by all the applied sensors (mGy).
Results: Nineteen patients (10 males, 9 females; mean age 65.5 ± 
11.0 years, mean BMI 23.7 ± 5.6, range 16.2–32.9) were enrolled.

Twenty-four lung tumors (6 primary lung cancer, 18 metastases, 
mean size 12.3 ± 8.3 mm) were treated in 18 sessions. Thirteen 
tumors (mean size 13.6 ± 10.4 mm) were located in upper lobes 
and 11 (mean size 10.9 ± 4.9 mm) in lower/median lobes. Lesions 
size did not differ between upper and lower lobes (p = 0.44). 
Overall mean dose to patients’ skin was 7.0 ± 4.2 mGy (range 3.16–
14.8); mean dose in upper lobe tumors was 8.2 ± 4.7 mGy vs 5.1 ± 
2.8 mGy in lower lobe tumors (p = 0.11); distance between patient 
and beam source being not constant as well as patient positioning 
(decubitus prone/supine/lateral). Patients with a BMI < 25 received 
less mean dose than those with a BMI ≥ 25 (5.6 mGy vs 10.6 mGy, 
p = 0.01).
Conclusion: During CBCT-guided lung ablation, radiation dose to 
patients’ skin is acceptable. Higher doses are expected for patients 
with BMI ≥ 25.

P-255
Transcathether arterial chemoembolization plus radiotherapy 
is superior to chemoembolization alone for hepatocellular 
carcinoma: a comprehensive systematic review and meta- 
analysis
Y.R. Huo1, G.D. Eslick 2;
1Department of Surgery, UNSW Australia, Kensington, NSW, 
Australia, 2Department of Surgery, University of Sydney, Penrith, 
NSW, Australia

Purpose: To evaluate the efficacy and safety of transcatheter arte-
rial chemoembolization plus radiotherapy (TACE+RT) compared to 
TACE alone for unresectable hepatocellular carcinoma (UHCC) using 
meta-analytical techniques.
Material and Methods: A search of Medline, EMBASE, PubMed, 
Cochrane and Google Scholar databases was done. Meta-analysis of 
overall survival (OS), complete response (CR) and adverse events (AEs) 
were performed. Subgroup analysis on study design, anticancer drug, 
radiotherapy type, embolization type, presence of portal venous 
thrombosis (PVT) and duration between TACE and RT was done.
Results: There were 25 trials (11 RCTs) involving 2,577 patients. 
TACE+RT showed significantly better 1-year overall survival (OR:1.36, 
95% CI 1.19-1.54) and CR (OR:2.73, 95% CI 1.95-3.81) than TACE alone. 
The survival benefit progressively increased for 2-, 3-, 4- and 5-year 
overall survival (respectively: OR:1.55, 95% CI 1.31-1.85; OR:1.91, 95% 
CI 1.55-2.35; OR:3.01 95% CI 1.38-6.55; OR:3.98 95% CI 1.86-8.5). There 
was an increased incidence of gastroduodenal ulcers, alanine trans-
aminase elevation and total bilirubin elevation in TACE+RT com-
pared to TACE alone. Subgroup analyses showed non-significant 
trends where overall survival was greater for TACE+RT in patients 
with PVT compared to those without PVT.
Conclusion: TACE+RT was more therapeutically beneficial than 
TACE alone for UHCC.

P-256
Cone-beam CT-guided non-vascular oncological interventions: 
is it possible to live without CT?
X. Buy1, V. Catena 2, R.L. Cazzato 3, J. Palussière1;
1Radiology, Institut Bergonié, Bordeaux, France, 2Imagerie Medicale, 
Institute Bergonie, Bordeaux, France, 3Radiology, Campus Bio-Medico 
di Roma, Rome, Italy

Purpose: A retrospective review of our experience in non-vascular 
CBCT-guided interventions over a period of 8 weeks when CT was 
temporarily not available.
Material and Methods: From June to August 2013, the unit of our 
oncology institute was re-built; thus, no CT was available. We retro- 
spectively reviewed the non-vascular CBCT-guided interventions 
performed by two senior interventional radiologists during this 
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period. We evaluated technical complexity considering patient’s 
corpulence, target size, mobility and depth, adjacent vulnerable 
structures, anaesthesia (local/general). Com-plications were re-
corded. When available, technical success was assessed based on 
objective criteria (positive biopsies and rate of complete lung abla-
tion after 1 year).
Results: We performed 32 biopsies (15 thoracic, 11 bone, 6 retroper-
itoneal or pelvic), 15 thermoablation (14 lung, 1 bone), 34 cemento-
plasties (22 spinal, 12 extravertebral) and 3 splanchnic neurolysis. No 
biopsy, referred to our department was transferred to another insti-
tution. No significant complication occurred except moderate pneu-
mothoraces that resolved after a maximum of 2 days, chest tube and 
one minor self-resolving hemoptysis. The rate of positive biopsies 
was 90.6% (29/32). Among the three negative bone biopsies, two of 
them became positive after a second biopsy. All lung, retroperito-
neal and pelvic biopsies were positive. Complete focal lung ablation 
after 1 year was achieved in all cases.
Conclusion: CBCT can replace CT guidance for various interventions. 
However, deeply situated mobile targets close to vulnerable struc-
tures may be still difficult to reach and often need several 3D acqui-
sitions. Corpulent or low-compliant patients remain poor candidates 
for CBCT-guided intervention if 3D navigation is required.

P-257
Percutaneous radiofrequency ablation of hepatic tumor under 
epidural anesthesia: prospective evaluation of feasibility and 
factors related to intraprocedural pain
H. Torikai1, J. Tsukada 2, H. Sato1, I. Hasegawa1, S. Nakatsuka 2, 

Y. Narimatsu1, M. Jinzaki 2;
1Diagnostic Radiology, Kawasaki Municipal Hospital, Kawasaki, Japan, 
2Diagnostic Radiology, Keio University, School of Medicine, Tokyo, 
Japan

Purpose: To prospectively evaluate the feasibility of ultrasono-
graphically guided percutaneous radiofrequency ablation (PRFA) 
for hepatic tumors under epidural anesthesia and factors related to 
intraprocedural pain.
Material and Methods: Twenty-four patients with 25 sessions 
were enrolled. They underwent PRFA under epidural anesthesia 
from January 2012 to March 2014. For epidural anesthesia, 10 mL 
of 1% lidocaine was injected into the epidural space, and an epi-
dural catheter was placed. Continuous injection of ropivacaine was 
started through the catheter, depending on the degree of their pain. 
Pain levels at some predetermined points during the procedures 
were assessed using visual analogue scale (VAS). Characteristics of 
patients and tumors, PRFA procedure, anesthetic procedure, and 
complications were reviewed. We divided the sessions into two 
groups: group A with mild pain (VAS score < 4.50) and group B with 
severe pain (VAS score ≥ 4.50). Statistical analysis was performed to 
compare these factors between two groups.
Results: The mean VAS score was 2.12 ± 3.06 (range, 0–9). Patients 
presented with mild hypotension in 16 sessions (64%). All sessions 
were completed without pain exacerbations; however, six sessions 
(19%) were classified into group B. The factors significantly related to 
group B were shorter distance from ablated areas to the hepatic cap-
sule and the diaphragm based on univariate analysis (p value = 0.013 
and 0.005, respectively).
Conclusion: Epidural anesthesia is an effective method during PRFA 
for hepatic tumors. The factors related to intraprocedural pain were 
shorter distance from ablated areas to the hepatic capsule and the 
diaphragm.

P-258
DC-beads M1 irinotecan drug-eluting beads (DEBIRI) as a 
closure treatment for patients with controlled liver colorectal 
cancer metastases as a chemotherapy holiday option
Y.-T. Lin1, G. Amouyal1, C. Del Giudice1, P. Simon 2, M.R. Sapoval1, 

O. Pellerin1;
1Interventional Radiology, Hopital Européen Georges Pompidou, 
Paris, France, 2Digestive Oncology, Hopital Européen Georges 
Pompidou, Paris, France

Purpose: Chemotherapy holidays for stable patients under treat-
ment is a major quality of life issues. Our hypothesis was that two 
DEBIRI could help to reach sustainable lesion stability. The goal of 
our study was to assess the liver response rate at 3 months and the 
progression-free survival (PFS).
Material and Methods: This monocentric study was performed 
from 03-2012 to 12-2014. All consecutive patients asking for “chemo-
holiday” with controlled CRCLM were referred to DEBIRI. Two DEBERI 
were scheduled at 30-day interval. Whole liver DEBIRI treatment was 
administrated in a regional manner.
Results: Eighteen patients (62.8 ± 11.1 years [47–80]) were referred to 
DEBIRI. Chemotherapy lines (2.7 ± 1.20 [2–6]) per patient was previ-
ously given. All patients were SD. Twenty-nine DEBIRI sessions were 
performed (1.6 sessions per patient). Eleven (61%) patients received 
two DEBIRI sessions. The tumor diameter at baseline was 38 ± 26 mm 
(15–170). Liver invasion by tumors was <25%: 26%–50% in 10 (62%) 
and 30% in 6 patients. At the 3-month follow-up, all patients were 
alive. The average tumor diameter was 29 ± 22 mm (12–169). PR and 
SD were observed in 4 (15%) and 12 (75%) patients, respectively. The 
progression-free survival was 253 ± 35.4 days (171–321).
Conclusion: DEBIRI as closure therapy for patients requiring a 
chemo-holiday based on a “two stop-shop” approach provides a 
sustainable local disease control with a low rate of complications.

P-259
Safety and efficiency of the Delcath 2nd generation filter 
in percutaneous hepatic perfusion with melphalan for 
unresectabel hepatic metastases of colorectal cancer and uveal 
melanoma
M.C. Burgmans1, N. de Leede 2, J. den Hartigh 3, C. Martini 4, F. Tijl5, 

H. Kapiteijn6, H. Gelderblom6, J. Vuyk 4, A.R. van Erkel1, 

C. van der Velde 2, A. Vahrmeijer 2;
1Radiology, Leiden University Medical Center, Leiden, 
Netherlands, 2Surgery, Leiden University Medical Center, Leiden, 
Netherlands, 3Pharmacy, Leiden University Medical Center, Leiden, 
Netherlands,4Anesthesia, Leiden University Medical Center, Leiden, 
Netherlands, 5Thoracic Surgery, Leiden University Medical Center, 
Leiden, Netherlands, 6Medical Oncology, Leiden University Medical 
Center, Leiden, Netherlands

Purpose: Open isolated hepatic perfusion (IHP) with melphalan 
is an effective therapy for unresectable liver metastases, but it is a 
one-time-treatment associated with high morbidity and mortality 
rates. Percutaneous hepatic perfusion (PHP) is a minimally invasive 
alternative that allows the isolated perfusion of the liver using cath-
eters and an extracorporeal filter system. We aimed to analyse the 
toxicity and pharmacokinetics of PHP using the Delcath 2nd genera-
tion filter system.
Material and Methods: IRB approval and informed consent were 
obtained. This study was a part of two ongoing phase-II trials, investi-
gating PHP in patients with unresectable liver metastases of colorec-
tal carcinoma or uveal melanoma. Melphalan dosage was 3 mg/
kg. Pharmacokinetic blood samples were taken at baseline and at 
set time intervals during and after the procedure from the follow-
ing locations: the median cubital vein and from the extracorporeal 
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system both before and after the filter. Complications were assessed 
according to CTCAE v 4.0. After the occurrence of febrile neutropenia 
in the second study patient, administration of granulocyte colony-
stimulating factor at <48 hours after PHP was added to the protocol.
Results: Between January and September 2014, 15 PHP proce-
dures were performed in 10 patients. Blood samples were taken in 
11 procedures. No procedure-related death occurred. Seven patients 
developed grade 3 complications, mostly asymptomatic leukocy-
topenia and thrombocytopenia. One patient had febrile neutrope-
nia with bacterial pharyngitis. Analysis of the first blood samples 
showed a filter efficiency of 93%.
Conclusion: The efficiency of the Delcath 2nd generation filter is 
very high, and PHP with the filter was associated with no mortality 
and acceptable morbidity.

P-260
Early experience of irreversible electroporation (IRE) for liver 
malignancies in UK
T. Aslam, N. Kibriya, J. Evans;
Dept. of Radiology, Royal Liverpool University Hospital, Liverpool, 
United Kingdom

Purpose: Irreversible electroporation (IRE) is a new ablative tech-
nique used to destroy cancerous cells by subjecting cells to short 
pulses of high-voltage direct current. It selectively damages can-
cerous cells while sparing adjacent supporting connective tissue, 
such as blood vessels, bile ducts and nerves, allowing more targeted 
treatment compared with other types of treatment.
We share our early experience with IRE as one of the first UK tertiary 
care institutes. We assessed efficacy, safety and response to this can-
cer treatment with particular emphasis on liver malignancies.
Material and Methods: This is an ongoing project; all patients 
treated with IRE from March 2013 to August 2014 are included. 
Follow-up is performed prospectively by dual-phase CT/MRI in 4-6 
weeks following treatment along with clinical review in the IR clinic.
Response to treatment was categorised as per modified RECIST cri-
teria into CR (complete response), PR (partial response), SD (stable 
disease) or PD (progressive disease). Specific indications for IRE pref-
erence over other ablation techniques recorded. Early survival analy-
sis was performed using Kaplan-Meier survival curve.
Results: Nine patients were included (2 females, 7 males). Mean age 
was 64. Diagnoses were colorectal metastasis (n=6), multifocal HCC 
(n=2) and neuroendocrine liver metastasis (n=1). Twelve lesions were 
treated. Mean tumour size treated 2.0cm (range 1.0-4cm); 58% of 
lesions had PR (n=7) and 42% (n=5) CR. Post-procedure, 10% (n =1) 
had haemorrhage requiring embolisation and 10% (n=1) had fast 
atrial fibrillations treated medically.
Conclusion: IRE is a safe and effective ablative modality.
It increases the options for tumour ablation in lesions located close 
to vital structures and inaccessible locations.

P-261
Radiofrequency ablation in the treatment of intrahepatic 
cholangiocarcinoma: systematic review and meta-analysis
K. Han1, G.-Y. Ko 2, H.K. Ko 2, J.H. Kim1, D.I. Gwon1, D.J. Shim 2, Y. Kim 2, 

K.-B. Sung1, H.-K. Yoon1, H.-Y. Song 3;
1Radiology, Asan Medical Center, University of Ulsan College of 
Medicine, Seoul, Korea, 2Radiology, Asan Medical Center, Seoul, 
Korea, 3Diagnostic Radiology, Asan Medical Center, Seoul, Korea

Purpose: To perform a meta-analysis and systematic review on the 
clinical efficacy and safety of radiofrequency ablation (RFA) in the 
treatment of intrahepatic cholangiocaricnoma (ICC).
Material and Methods: A comprehensive literature search of the 
Ovid MEDLINE, and EMBASE identified studies, describing the use of 

RFA for the treatment of ICC. Data describing overall survival, local 
tumor progression, and complications were collected.
Results: Seven observational studies were reviewed. A total of 84 
patients were included in this systematic review. The pooled 1-year, 
3-year, and 5-year survival rates were 82% (95% CI, 72–90%), 47% 
(95% CI, 28–65%), and 24% (95% CI, 11–40%), respectively. One or 
two major complications occurred in the four studies, and only one 
patient died of liver abscess and subsequent sepsis despite percuta-
neous drainage and antibiotics treatment.
Conclusion: Conclusion: RFA may serve as one of the locoregional treat-
ment options in patients who have ICC when surgery is not an option.

P-262
Balloon-occluded arterial stump pressure before balloon-
occluded transarterial chemoembolization
T. Matsumoto1, J. Endo1, K. Hashida1, T. Yamagami 2, T. Hasebe1;
1Department of Radiology, Tokai University Hachioji Hospital, Tokai 
University School of Medicine, Hachioji, Japan, 2Radiology, Kochi 
University, Nankoku, Japan

Purpose: To evaluate balloon-occluded arterial stump pressure 
(BOASP), which is responsible for effective balloon-occluded trans-
arterial chemoembolization (B-TACE), at each hepatic arterial level 
before B-TACE using a 1.8-French tip microballoon catheter for unre-
sectable hepatocellular carcinoma (HCC).
Material and Methods: The BOASP at various embolized portions 
was retrospectively investigated. “Selective” and “Non-targeted” 
BOASP was defined as BOASP at the subsegmental or segmental 
artery and at the lobar artery, respectively.
Results: The measurement of the BOASP was carried out in 87 arter-
ies in 47 patients. The BOASP above 64 mmHg was revealed in cau-
date lobe (A1), left medial segmental (A4), right anterior supe-
rior segmental (A8), anterior segmental, and right and left hepatic 
arteries. Significant difference was noted in the incidence of BOASP 
above 64 mmHg between “Non-targeted” and “Selective” BOASP 
(p = 0.01). “Non-targeted” BOASP was significantly higher than 
“Selective” BOASP (p = 0.0147). In addition, significant difference was 
noted in the incidence of the BOASP above 64 mmHg between the 
BOASP at A1, 4, 8, and anterior segmental arteries and the BOASP at 
other subsegmental and segmental arteries (p < 0.0001). The BOASP 
in A1, 4, 8, and anterior segmental arteries were significantly higher 
than other subsegmental and segmental arteries (p = 0.0003).
Conclusion: “Non-targeted” B-TACE should be avoided to perform 
effective B-TACE, and “Selective” B-TACE at A1, 4, 8, and anterior seg-
mental arteries may become less effective than that at the other 
segmental or subsegmental arteries.

P-263
Dual-phase cone-beam computed tomography-based 
navigation imaging in transarterial chemoembolization for 
hepatocellular carcinoma: preliminary results of a prospective 
randomized trial
X. Yao1, D. Yan1, H. Zeng1, D. Liu1, X. Jiang 2, H. Li1;
1Interventional Radiology, Cancer Hospital, Chinese Academy of 
Medical Sciences, Beijing, China, 2Image Guided Therapy, Philips 
Healthcare, Adelaide, SA, Australia

Purpose: To quantitatively assess procedural impact of dual-phase 
cone-beam computed tomography (DP-CBCT)-based navigation 
imaging in transarterial chemoembolization (TACE) for hepatocellu-
lar carcinoma (HCC).
Material and Methods: In this ongoing prospective trial, 38 HCC 
patients (36 men; 55±10 years; 13 first-time TACE) were randomly 
selected to undergo TACE using navigation imaging, which automat-
ically detected tumors and feeding arteries by registering DP-CBCT 
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from early arterial and delayed venous phases. Fifty-four other HCC 
patients (47 men; 56±11 years; 17 first-time TACE) were treated conven-
tionally using digital subtracted angiography (DSA). Tumor detectabil-
ity in CBCT, DSA, and pre-operative CT or magnetic resonance (MR) 
imaging was analyzed. Intraprocedural tumor-feeder visibility in CBCT 
and DSA was rated (good, fair, and poor) by the operators. Success in 
superselective embolization, number of DSA acquisitions, fluoroscopy 
time, air kerma (AK) and dose-area product (DAP) were compared.
Results: In procedures using CBCT (mean, 4.5 scans), tumor detect-
ability was superior in CBCT than in DSA (n=80 vs. n=65; p<0.001) and 
CT/MR (n=76; p=0.172). Tumor-feeder visibility was rated good in 60% 
and fair in 21% of CBCT images vs. 32% and 42% in DSA. Between the 
two groups, DP-CBCT navigation imaging resulted in more superse-
lective embolization (55% vs. 39% of total procedures, respectively), 
significantly less DSA acquisitions (n=2.7±1.0 vs. n=3.5±0.9; p<0.001) 
and fluoroscopy time (4.0±4.3 vs. 7.0±3.8 min; p<0.001), and compa-
rable AK (median [interquartile range], 0.32 [0.24–0.44] vs. 0.31 [0.24–
0.48] Gy) and DAP (127 [89–166] vs. 102 [71–146] Gy∙cm2).
Conclusion: DP CBCT-based TACE navigation imaging improves 
tumor and feeding artery detectability and superselective emboli-
zation success.

P-264
Superselective ophthalmic artery chemoinfusion (SOAC) in 
retinoblastoma: should it be the first-line treatment option in 
naive eyes for globe salvage?
S.S. Kulkarni1, A.M. Polnaya1, N.S. Shetty1, A. Janu 2, S.N. Panbude 2, 

S.S. Patil1, V.N. Bakare1, K.B. Gala1, R. Chivate1, A. Kumar1, S.D. Banavali 3, 

G. Chinnaswamy 3, S. Quershi 4, N. Shette5, M.H. Thakur 2;
1Interventional Radiology, Tata Memorial Hospital, Mumbai, India, 
2Department of Radiology, Tata Memorial Hospital, Mumbai, India, 
3Medical Oncology, Tata Memorial Hospital, Mumbai, India, 
4Surgical Oncology, Tata Memorial Hospital, Mumbai, India, 
5Opthalmology, Tata Memorial Hospital, Mumbai, India

Purpose: To assess the safety and efficacy of SOAC in intraocular 
retinoblastoma.
Material and Methods: Retrospective analysis of 19 patients sche- 
duled for 3 cycles of ophthalmic artery chemoinfusion with melpha-
lan/melphalan+carboplatin [melphalan, 0.3–0.4 mg/kg (max. 7.5 
mg); carboplatin, 15–30 mg]. Cycle was repeated after 3 weeks as per 
tumor response. Investigations done pre- and postprocedure were 
CBC, coagulation profile, RFT, B-Scan, MRI, EUA, and ERG.
Results: We treated 21 eyes in 19 patients with 63 sessions of SOAC. 
Technical success rate was 92% (catheterization was successful 
in 58/63 sessions). Mean number of sessions of SOAC per eye was 
2.76 (range, 1–6 sessions per eye), with a mean follow-up period 
of 10.2 months (range, 1–27 months). Out of these, 9 showed com-
plete response, 8 eyes showed good response and are on treatment, 
3 eyes were enucleated, and 1 eye received EBRT. No relapse was 
observed during follow-up period. The overall globe salvage rate 
was 81% (17/21 eyes saved). The globe salvage rate in naive eye was 
92.3% (12/13) as compared with previously treated eye (62.5%). No 
major complications of the procedure were noted. No major adverse 
effects were seen during follow-up.
Conclusion: SOAC for intraocular retinoblastoma is a safe, effec-
tive, and novel technique for achieving good tumor response, and 
it offers a means for globe salvage, while preserving useful vision 
in patients with intraocular retinoblastoma. When used as first-line 
treatment, we achieved a globe salvage rate of 92.3% in our series, 
with lower incidence of systemic toxicity.

P-265
Usefulness of transcatheter arterial embolization using 
a mixture of absolute ethanol and iodized oil prior to 
percutaneous cryoablation for intraparenchymal renal cell 
carcinomas
K. Michimoto1, K. Shimizu1, Y. Kameoka1, T. Mogami 2, S. Sadaoka1, 

J. Miki 3, K. Kishimoto 3;
1Radiology, Jikei University, Kashiwa Hospital, Chiba, Japan, 
2Radiology, Tokyo Denatal College, Ichikawa General Hospital, Chiba, 
Japan, 3Urology, Jikei University, Kashiwa Hospital, Chiba, Japan

Purpose: To evaluate the feasibility and usefulness of transcatheter 
arterial embolization (TAE) using a mixture of absolute ethanol and 
iodized oil (Lipiodol) prior to CT-guided percutaneous cryoablation 
(PCA) for intraparenchymal renal cell carcinomas (RCCs).
Material and Methods: Fourteen patients (10 men and 4 women, 
mean age 65.1±9.4 years) who underwent TAE prior to PCA from April 
2013 to February 2015 for RCCs that were less than 4cm, were 50% 
or more intraparenchymal, and could not be visualized on non-con-
trast-enhanced CT or 0.3T MRI, were selected. A mixture of ethanol 
and lipiodol was selectively injected into the feeding arteries of RCCs 
using a microcatheter. Feasibility of TAE, visualization of RCCs during 
PCA procedure, and clinical and renal functions were investigated.
Results: The mean tumor diameter was 23.4±7.2 (range, 12-35) mm. 
In 13 of 14 cases, TAE was successfully performed without complica-
tions. In these cases, puncture of RCCs was performed without diffi-
culty by targeting lipiodol accumulation. The safe margin between 
the RCC and iceball was also clearly visualized during PCA. In all 13 
cases, there was no incomplete ablation or local recurrence during 
the mean follow-up period of 7.7 months. In one case with failed TAE, 
the feeding artery of the RCC was not detected. There were no signif-
icant changes in renal function between before TAE and after PCA.
Conclusion: TAE using a mixture of absolute ethanol and lipiodol 
prior to PCA improves visualization of intraparenchymal RCCs and 
facilitates a safe and accurate procedure.

P-266
Correlation between RENAL nephrectomy score and clinical 
outcome following percutaneous cryoablation for 99 renal cell 
carcinomas
K. Shimizu1, K. Michimoto1, Y. Kameoka1, T. Mogami 2, S. Sadaoka1, 

J. Miki 3, K. Kishimoto 3;
1Radiology, Jikei University, Kashiwa Hospital, Chiba, Japan, 
2Radiology, Tokyo Denatal College, Ichikawa General Hospital, Chiba, 
Japan, 3Urology, Jikei University, Kashiwa Hospital, Chiba, Japan

Purpose: To investigate correlation between RENAL nephrectomy 
score and clinical outcomes, including renal function, in patients who 
underwent percutaneous cryoablation (PCA) for renal cell carcino-
mas (RCCs).
Material and Methods: The data of patients who underwent 
image-guided PCA for RCCs between September 2011 and February 
2015 were retrospectively reviewed. The RENAL nephrectomy scores 
were calculated and were categorized into low (4-6), moderate (7-9), 
and high (10-12). Procedural and oncological outcomes and renal 
function were compared between each group.
Results: Among 99 treated RCCs, 41 (42.4%) were scored low, 41 
(42.4%) moderate, and 17 (17.2%) high. There were no significant dif-
ferences between each group in mean age (69.0±11.0, 69.5±11.9, and 
67.7±10.0 years, respectively) (p>0.05) and preoperative renal func-
tion [mean serum creatinine level, (1.05, 0.92, and 1.15 mg/dl respec-
tively) (p>0.05)].
There were no significant differences in the rate of complete abla-
tion among each group (87.8%, 85.3%, and 82.3%, respectively) 
(p>0.05). However, a significantly large number of cryoneedles was 
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required in high and moderate groups than in the low group (mean 
4.29, 3.56, and 2.68, respectively) (p<0.05). There was no significant 
difference in the local recurrence rate between each group (2.4%, 
4.9%, and 0% respectively) (p>0.05) during a mean follow-up period 
of 11.3 months. There was no significant difference in the rate of 
increase of serum creatinine level among each group (mean 7.4%, 
13.1%, and 16.4%, respectively) (p>0.05).
Conclusion: Although a large number of cryoneedles was required, 
PCA is a feasible nephron-sparing treatment even for RCCs with high 
RENAL nephrectomy score.

P-267
A systematic review and meta-analysis of minimally invasive 
imaging-guided treatment of breast tumors
L.C. Pescatori1, G. Mauri1, M.P. Fedeli1, G. Di Leo1, F. Sardanelli 2, 

L.M. Sconfienza 2;
1Radiology, IRCCS Policlinico San Donato, San Donato Milanese, 
Italy, 2Radiology, IRCCS Policlinico San Donato, Milan, Italy

Purpose: The aim of this study is to systematically review the effi-
cacy of imaging-guided treatment of breast tumors.
Material and Methods: In February 2015, a literature search was 
performed on MEDLINE, EMBASE, and the Cochrane Database of 
Systematic Reviews using the keywords: “radiofrequency”, “micro-
wave”, “laser”, “percutaneous”, “high-intensity focused ultrasound”, 
“cryoablation”, “breast”, “cancer”, and “ablation”. We analyzed only 
original English language literature. For each article, we collected 
information about number of patients, dimension of treated lesions, 
technical success and effectiveness, complication rate. Hetero-
geneity (I2) was evaluated using the Cochrane Q statistics: P-value 
<0.100 was considered significant.
Results: A total of 688 articles were initially retrieved; 616 were ex- 
cluded based on abstract or full text. Seventy-two articles were 
finally analyzed, with a total of 1631 patients. The used tech-
nique was RFA in 35 articles (736 patients), laser ablation in 12 (240 
patients), microwave in 3 (78 patients), HIFU in 11 (240 patients), and 
cryoablation in 11 (239 patients). Range of tumor size was 2-60 mm. 
Major complication rate (burns grade 2 or 3, necrosis, pneumotho-
rax) was 6%; minor complication rate (local discomfort, burns grade 
1) was 12%. Overall technical success and effectiveness were 96% 
and 76%, respectively; at subgroup analysis 96% and 82% for RFA; 
96% and 68% for HIFU; 96% and 73% for cryoablation; 98% and 61% 
for laser ablation; and 94% and 90% for microwaves. Heterogeneity 
was high (I2 75%). In subgroup analysis, effectiveness was signifi-
cantly different among techniques (P<0.001).
Conclusion: In conclusion, percutaneous thermal ablation of breast 
tumors is technically feasible; RFA and microwaves showed higher 
effectiveness.

P-268
Effectiveness of radiofrequency ablation in the treatment of 
benign thyroid nodules
V.A. Solovov, M.O. Vozdvizhenskiy, A. Orlov, A. Makhonin;
Interventional Radiology, Samara Oncology Centre, Samara, Russian 
Federation

Purpose: The usual treatment for symptomatic and autonomously 
functioning benign thyroid nodules was surgery until the advent of 
new techniques such as radiofrequency ablation (RFA). This study 
aimed at estimating RFA efficacy and comparing it with the surgical 
treatment of benign thyroid nodules.
Material and Methods: The retrospective analysis included the 
results of treatment of 225 patients with benign tumors of the thy-
roid gland, received in the Samara Oncology Center. Seventy-five 
patients underwent RFA. One hundred and fifty patients underwent 

surgical treatment. Among the patients who underwent RFA, 15 
(19.3%) patients had autonomously functioning thyroid nodules 
and 60 (80.7%) had symptomatic ones, and in the surgery group, the 
number of patients were 37 (24.6%) and 113 (75.4%), respectively.
Results: RFA reduced nodular volume by 70% after 6 months, and 
it was an effective method for treating nodule-related clinical prob-
lems and hot nodules. Cosmetic results were excellent in 100% of 
patients in the RFA group. In the surgery group, patients rated cos-
metic results as “excellent” in 113 (75%) cases, “good” in 17 (11%), 
and “acceptable” in 20 (14%) cases depending on their scar. No seri-
ous complications such as thyroiditis, voice change, and hematomas 
were observed in RFA patients. In the surgical treatment, complica-
tions were more significant. We observed 9 cases of hypocalcemia, 
and 2 cases of wound complications. There were 2 cases of bleeding, 
requiring surgical wound revision. Twenty-eight percent of patients 
developed hypothyroidism.
Conclusion: RFA was effective and safe for treating benign thyroid 
nodules. RFA had less complications than surgery, and it might be 
recommended for treating benign thyroid nodules as the first-line 
treatment.

P-269
Transarterial chemoembolization of hepatocellular carcinoma 
with doxorubicin-eluting beads with sizes below 100μm
T.H. Balli1, E. Aksungur 2, K. Aikimbaev 3, E. Akgul 4, A. Askerova1;
1Interventional Radiology, Cukurova University Balcali Hospital, 
Adana, Turkey, 2Medical Faculty, Cukurova University, Adana, 
Turkey, 3Radiology, Cukurova University, Adana, Turkey, 4Radiology, 
Cukurova University, Medical Faculty, Adana, Turkey

Purpose: The purpose of this study was to investigate short-term 
safety and efficacy of the new generation of doxorubicin-loaded 
drug-eluting beads with sizes below 100μm.
Material and Methods: From March 2013 to April 2014, 20 con-
secutive patients with HCC underwent TACE with super-selective 
access using 40- or 75-μm drug-eluting beads (Embozene TANDEM 
Microspheres; CeloNova BioSciences Inc, San Antonio, TX) loaded 
with doxorubicin. Patients were followed up with MRI examinations 
before the treatment and then monthly for three months. Local 
response was evaluated with modified response evaluation criteria 
in solid tumors (mRECIST).
Results: Overall complete response (OCR), partial response, stable 
disease, progressive disease (PD), and overall objective response 
were 50%, 15%, 10%, 25%, and 65% and 50%, 11%, 17%, 22%, and 
61% at the first and third months, respectively. The presence of non-
target lesions cause increased levels of OCR and decreased levels 
of PD. OCR for target lesions ≤ 5cm was 100% during the follow-
up period. AST and ALT levels were increased within 24 hours after 
TACE, declining to normal values within 1-2 months in most patients.
Conclusion: In conclusion, according to mRECIST, there was no dif-
ference in the short-term response between 40-/75-μm micro-
spheres and larger-sized doxorubicin-eluting beads when compared 
with literature data. However, OCR rate was higher for target lesions 
≤ 5cm than for larger lesions.

P-270
Interventional treatment of thoracostomach-airway fistula 
after esophagogastrectomy with covered stents
X.-W. Han, J. Ma;
Interventional Radiology, First Affiliated Hospital of Zhengzhou 
University, Zhengzhou, Henan Province, China

Purpose: To evaluate the clinical value of treating thoracostomach-
airway fistula after esophagogastrectomy with covered stents.
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Material and Methods: Through SCT and digital radiography with 
a water-soluble medium, we diagnosed 22 patients with thoracos-
tomach-airway fistula (6 thoracostomach-tracheal fistula, 2 thora-
costomach-carina, 13 thoracostomach-left principal bronchial, and 
1 thoracostomach-right principal bronchial). Covered stents were 
selected on the base of the site, size, and number of thoracostom-
ach-airway fistulas. Under fluoroscopic guidance, 24 stents were 
implanted in 22 patients with thoracostomach-airway fistulas.
Results: Stent placement was technically successful in all patients. 
The stent completely sealed off the fistula in 18 of 22 patients, chok-
ing after drinking and eating vanished as soon as the fistula was 
closed, and a normal diet could be swallowed after stent place-
ment. Four of 22 patients had persistent aspiration symptoms due to 
incomplete closure (initial clinical failure). During follow-up, the fis-
tula reopened in 11 of 22 patients with initial clinical success. Eight 
reopened fistulas were sealed off with stent placement, and in 3, a 
feeding nasoenteric tube and a nasogastric decompression tube 
were inserted. All patients died during follow-up, and mean survival 
was 14±4.56 weeks (range, 1-42 weeks) after stent placement.
Conclusion: The airway covered stent placement is an effective and 
safe treatment for thoracostomach-airway fistula.

P-271
The treatment of airway complex stenoses involving the 
tracheal carina with an inverted Y-shaped self-expandable 
metal stent
X.-W. Han, J. Ma;
Interventional Radiology, First Affiliated Hospital of Zhengzhou 
University, Zhengzhou, Henan Province, China

Purpose: To investigate the feasibility of an inverted Y-shaped self-
expandable metal stent for managing airway complex stenoses 
involving the tracheal carina.
Material and Methods: Under fluoroscopic guidance, 38 patients 
with airway complex stenoses involving the tracheal carina were 
treated with an inverted Y-shaped self-expandable metal stent.
Results: Stent placement in the tracheo-bronchial tree was techni-
cally successful in 38 patients with an obliteration of dyspnea imme-
diately after stent placement and with no occurrence of obviously 
dyspnea and bleeding. During the follow-up period of 8.85 ± 6.12 
months (ranging from 1 to 18 months), 11 patients died of the fol-
lowing causes unrelated to stent insertion; the airway stenoses 
symptom of 27 patients was improved, and their general physical 
and living qualities were also improved.
Conclusion: Use of the inverted Y-shaped self-expandable metal 
stent in the management of airway complex stenoses involving the 
tracheal carina was a simple and safe procedure with a good short-
term clinical efficacy.

P-272
Pharmacokinetics and histopathological findings of chemo-
embolization using cisplatin powder mixed with degradable 
starch microspheres in a rabbit liver tumor model
T. Sato, T. Tanaka, H. Nishiofuku, Y. Fukuoka, S. Maeda, T. Masada, 

H. Anai, K. Kichikawa;
Radiology, Nara Medical University, Kashihara, Japan

Purpose: Our phase II clinical study recently showed that novel TACE 
using cisplatin powder mixed with degradable starch microspheres 
(DSM; mean diameter, 40 μm; half-life, 30 min) achieved a high-tumor 
response rate of 61% for colorectal metastases after the failure of 
FOLFOX. To date, there is no pharmacological data for this treatment. 
The purpose of this study was to evaluate the pharmacokinetics and 
histopathological findings of cisplatin powder mixed with DSM (Cis/
DSM-TACE) compared with those of cisplatin arterial infusion (Cis-AI).

Material and Methods: Eighteen rabbits with VX2 liver tumors 
were divided into two groups: Cis/DSM-TACE group (n=9) and Cis-AI 
group (n=9). In the Cis/DSM-TACE group, a mixture of cisplatin pow-
der and DSM (25 mg/mL) was injected. The endpoint of the injection 
was near to the stasis of hepatic arteries. In the Cis-AI group, cispla-
tin solution (1 mg/kg) was infused.
Results: The mean cisplatin concentrations in VX2 tumor at 1 hour, 
24 hours, and 72 hours were 8.59, 7.50, and 6.39 μg/g, respectively, in 
the Cis/DSM-TACE group, whereas they were 2.43, 0.71, and 0.45 μg/g, 
respectively, in the Cis-AI group (P=0.232, 0.016, and 0.019, respec-
tively). There was no significant difference in the cisplatin concen-
trations in plasma. Histopathological examination revealed 40-μm 
microspheres present inside the tumors at 1 hour but completely 
disappeared at 24 hours. The mean tumor necrosis rates at 24 hours 
were 83.3% in Cis/DSM-TACE group and 56.7% in Cis-AI group.
Conclusion: Even after the degradation of microspheres, Cis/DSM-
TACE can maintain high-cisplatin concentrations in the tumor for 72 
hours, achieving high-tumor necrosis rate.

P-273
New staging markers: the role of 3D baseline evaluation in 
patients with hepatocellular carcinoma
F.N. Fleckenstein1, R. Duran 2, J. Chapiro1, R.E. Schernthaner1, 

J. Ho Sohn1, B. Gebauer 3, S. Sahu1, Y. Zhao1, M. Lin 4, J.-F.H. Geschwind5;
1Russel H. Morgan Department of Radiology and Radiological 
Science, Division of Vascular and Interventional Radiology, The Johns 
Hopkins Hospital, Baltimore, MD, United States of America, 2Medical 
Radiology, CHUV University Hospital, Lausanne, Switzerland, 3Klinik 
für Strahlenheilkunde, Charité, Universitätsmedizin Berlin, Berlin, 
Germany, 4Clincial Site Research Program - Clinical Informatics, 
Interventional, and Translational Solutions (CIITS), Philips Research 
North America, Briarcliff Manor, NY, United States of America, 
5Vascular and Interventional Radiology, Johns Hopkins University 
School of Medicine, Baltimore, MD, United States of America

Purpose: This study evaluated and compared the capability of 1D 
and 3D radiological measurements on baseline MRI to predict over-
all survival (OS) in patients with unresectable hepatocellular carci-
noma (HCC).
Material and Methods: In all, 122 patients with unresectable HCC 
treated with TACE were retrospectively included. Quantitative 3D seg-
mentation analysis was performed on 296 lesions to assess patients’ 
enhancing tumor burden (ETB), calculated from enhancing tumor 
volume in relation to the liver volume. Furthermore, diameters were 
measured. All analysis were performed on the arterial phase of the 
baseline contrast-enhanced MRI. Numeric cut-offs were used (3cm for 
diameter, <3 lesions; 4% for ETB) in order to stratify patients into two 
groups. Survival was assessed using Kaplan-Meier analysis (KM) and 
compared using Cox proportional hazard ratios (HR) as well as k-val-
ues; k-values were calculated for the largest and all lesions to support 
the choice of number of lesions analyzed with 3D measurements.
Results: KM showed a significant stratification for both methods 
(p<0.05). However, multivariate analysis showed superiority for ETB 
that outruns 1D methods (HR 4.6 [95%CI, 2.6-8.1, p<0.001] for ETB 
vs. HR 2.7 [95%CI, 1.3-5.8, p=0.008] for diameter-based evaluation). 
k-values for ETB were 0.782 (0.745 for evaluation of the largest lesion) 
and for diameter-based measurements 0.698.
Conclusion: The concept of ETB is a highly significant predic-
tor of OS in TACE patients that outruns 1D measurements by far. 
Furthermore, 3D enhancement analysis of the largest tumor lesion 
represents patients’ entire tumor affection in a good manner with 
significant prediction of OS in patients with multifocal HCC.
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P-274
Lessons and early results from the largest single-centre 
experience in Europe of the treatment of occular melanoma 
liver metastases with chemosaturation via percutananous 
hepatic perfusion
G. Hickson1, I. Wilson1, I. Karydis 2, J. Arnott 3, C. Ottensmeier 2, 

N. Pearce 4, A. Takar 4, M. Wheater 2, J. Fennell5, S. Gupta5, B. Stedman6;
1Interventional Radiology, Southampton Hospital, Southampton, 
United Kingdom, 2Oncology, Southampton University Hospital, 
Southampton, United Kingdom, 3Department of Radiology, 
University Hospital Southampton, Southampton, United Kingdom, 
4Hepatobiliary Surgery, Southampton University Hospital, 
Southampton, United Kingdom, 5Critical Care and Anaesthetics, 
Southampton University Hospital, Southampton, United Kingdom, 
6Interventional Radiology, Southampton University Hospital, 
Southampton, United Kingdom

Purpose: We present the lessons learnt from the largest single-cen-
tre experience of chemosaturation percutaneous hepatic perfusion 
(PHP) for the treatment of metastatic ocular melanoma in Europe.
Material and Methods: We retrospectively collected mortality, 
morbidity, intra-procedural, imaging and complication data on 22 
consecutive patients who were planned for PHP treatment over a 
30-month period. We present initial survival data, complications and 
experience gained performing the procedure.
Results: Twenty patients received 34 treatments. Two patients could 
not be treated, one due to tumour-related anatomical distortion mak- 
ing liver isolation impossible, one due to development of IVC throm-
bus between assessment and attempted treatment. These were 
excluded from treatment efficacy data. We have recorded 6 compli-
cations requiring treatment. No procedure-related deaths have been 
seen. Nine deaths from disease progression occurred after a median 
of 264 days from the first procedure. Eleven patients remain alive 
after a median of 280 days with one complete response ongoing at 
>1 year. Two patients (10%) have had complete imaging responses 
in the liver, and 13 (65%) had a partial liver response. Two patients 
(10%) had stable disease for >3 months.
From the diagnosis of liver metastases 11 patients (55%) survived to 
one year and 3 (15%) for >2 years. Review of the operation notes has 
revealed several technical changes over the 30-month period.
Conclusion: PHP is an effective palliative treatment in a bleak dis-
ease with an acceptable side effect profile. Administration of PHP 
has been a steep learning curve with good multidisciplinary co-
operation essential.

P-275
High-intensity focused ultrasound ablation (HIFU) of patients 
with prostate cancer: status quo 2015
V.A. Solovov1, S. Thuroff 2, C. Chaussy 2, M.O. Vozdvizhenskiy1, A. Orlov1;
1Interventional Radiology, Samara Oncology Centre, Samara, 
Russian Federation, 2Urology, Klinikum Harlaching, Munich, Germany

Purpose: To define the current role of HIFU treatment for prostate 
cancer, according to the results of two leading European centers.
Material and Methods: HIFU is a local treatment for prostate cancer, 
with 17 years of clinical experience during which approximately 32,000 
HIFU treatments have been performed worldwide. Of these treatments, 
2,700 have been performed at institutions in München-Harlaching and 
1,000 at the Samara Oncology Center. We present the current status of 
HIFU to be used as noninvasive local therapy in the curative or palliative 
approach for men with different stages of prostate cancer.
Results: Median PSA level 12 months after rHIFU treatment was 0.04 
ng/ml (0–2.24) for low-risk group, 0.5 ng/ml (0–48.4) for high-risk 
group, and 0.5 ng/ml (0–3.2) with failure after EBRT; at 120 months 
after rHIFU treatment, it was 0.5 ng/ml (0.02–3.6) for low-risk group, 

3.2 ng/ml (0–21.38) for high-risk group, and 1.7 ng/ml (0–9.8) with 
failure after EBRT. Patients with low risk had 4.5% of progression, with 
high risk had 25%, with failure after EBRT had 19.6%. Kaplan-Meir 
analyses of the total group indicated that the risk of progression after 
1-year follow-up was 10%, and after 15-year follow-up, it was 25%.
Conclusion: The current role of the HIFU ablation is effective in the 
treatment of all stages of the PC, castrate-resistant prostate cancer. 
HIFU also may be used as a salvage therapy after other treatment 
failures.

P-276
Proposal of a simple scoring system for intermediate-stage 
HCC patient candidates for TACE
A. Scionti, B. Ginanni, P. Scalise, F. Calcagni, I. Bargellini, R. Cioni, 
C. Bartolozzi;
Department of Diagnostic and Interventional Radiology, University 
of Pisa, Pisa, Italy

Purpose: To identify predictors of overall survival (OS) in naive interme-
diate-stage HCC patients undergoing transarterial chemoembolization 
(TACE) and to suggest an objective point score for patient stratification.
Material and Methods: We retrospectively reviewed clinical and 
demographic data of 149 patients (125 males; mean age, 65 years) 
with naive intermediate-stage HCC treated with TACE between 2006 
and 2011. One-month tumor response was defined according to 
mRECIST. Stepwise Cox regression model was used to identify pre-
dictors of OS and develop an objective point score.
Results: Median OS was 22.7 months. At multivariate analysis, neg-
ative independent predictors for OS were age of >65 years (HR, 
1.80; P=.0048), ascites (HR, 2.36; P=.0041), and progressive disease 
after TACE (HR, 4.68; P<.0001), while positive independent predic-
tors were tumor size of ≤60 mm (HR, 0.49; P=.0015), according to 
RECIST 1.1 and complete response after TACE (HR, 0.64; P=.048). A 
5-point scale pre-procedural and an 8-point scale pre- and post-pro-
cedural scores were created, and for each, three groups of patients 
were identified. Regarding pre-TACE score, patients with <0 points 
had a significantly longer OS (40.2 months, group A) compared with 
patients with scores of 0 (27 months, group B) and >0 (15.3 months, 
group C). When considering pre- and post-procedural variables, the 
group post-A had median OS of 40.2 months, significantly longer 
than that of post-B (scores, 0–1; median OS, 21.1 months) and post-C 
(score, ≥2, median OS, 8.3 months) groups.
Conclusion: Combining pre- and post-TACE parameters, our scor-
ing system enables a simple stratification of intermediate-stage HCC 
patients, deemed candidates for TACE.

P-277
Irreversible electroporation (IRE) of malignant liver tumors 
close to the major portal or hepatic veins: is it safe and 
effective?
M. Distelmaier, A. Barabasch, N.A. Krämer, C.K. Kuhl, P. Bruners;
Diagnostic and Interventional Radiology, University Hospital RWTH 
Aachen, Aachen, Germany

Purpose: IRE has been proposed as a nonthermal ablation that offers 
specific advantages over thermal methods, notably absence of heat-
sink effect and avoidance of thermal damage to vessels or bile ducts. 
Our aim was to verify the theoretical advantages of IRE and investi-
gate local efficacy and complications of CT-guided percutaneous IRE 
for hepatic malignancies located immediately adjacent to the major 
portal and hepatic veins and bile ducts.
Material and Methods: Twenty-four metastases in 19 patients 
(mean age, 62±12 years) who were suffering from liver tumors, with 
a mean size of 17 mm (range, 7–44 mm) underwent percutaneous 
hepatic IRE. All lesions were located immediately adjacent to the 
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major hepatic veins, portal vein branches, or both and therefore not 
suitable for RFA. Three–five IRE probes (active tip length, 1.5–2.5 cm) 
were placed strictly parallel under CT-guidance. All patients under-
went systematic follow-up CT and MRI.
Results: Complete ablation of the target was achieved in 22/24 (92%) 
cases, with a safety margin of 5–10 mm confirmed by CT and MRI. 
No major procedure-related complications were observed. All adja-
cent major portal or hepatic veins remained perfused at long-term 
follow-up. In 4/22 cases (18%), local recurrence adjacent to the abla-
tion zone was observed between 1 and 12 months after treatment. 
In one patient, a clinically asymptomatic arterio-portal fistula devel-
oped not requiring treatment. One patient with a metastasis located 
on the portal bifurcation developed mild left-sided cholestasis.
Conclusion: IRE for primary and secondary hepatic malignancies 
located adjacent to the large portal or hepatic veins proved to be 
both safe and efficient with regard to local control.

P-278
Endovascular intervention for management of life-threatening 
hemorrhage after liver radiofrequency ablation: outcome in 14 
patients at a single tertiary referral center
J.W. Kim1, J.H. Shin 2, P.N. Kim 2, G.-Y. Ko 2, H.-K. Yoon 2, D.I. Gwon 2, 
K.-B. Sung 2;
1Radiology, Gachon University Gil Medical Center, Incheon, Korea, 
2Radiology, Asan Medical Center, Seoul, Korea

Purpose: To evaluate the safety and clinical efficacy of endovascular 
Intervention for the management of hepatic radiofrequency abla-
tion (RFA)-related bleeding.
Material and Methods: A retrospective review was performed for 
all patients who underwent endovascular treatment for hepatic RFA-
related bleeding from January 2001 to December 2013. We identi-
fied a total of 14 patients (age ranged from 50 to 76 years and with 
a median age of 62.7). Clinical data, abnormalities seen on CT, and 
details regarding the endovascular procedures were assessed, as were 
the outcome of each procedure and procedure-related complications.
Results: The incidence of hepatic RFA-related bleeding was 1.2% (62 
in 5196 patients). Of 62 patients with direct or indirect sign of hem-
orrhage seen on CT, a total of 14 patients underwent endovascu-
lar intervention. The remaining 48 patients spontaneously recov-
ered following conservative treatment. The right hepatic artery 
(35.7%, 5/14; A8 (n=4) and A6 (n=1)) was the most commonly treated 
artery, and among extrahepatic arteries, the right lower posterior 
intercostal artery (28.5%, 4/14) was found to be the most common. 
Extravasation of contrast media with or without pseudoaneurysm 
was the most commonly detected abnormality on digital subtrac-
tion angiography (57.1%, 8/14). Transcatheter arterial embolization 
was performed in the majority patients (92.9%, 13/14), while only 
one patient with active portal venous bleeding was treated with 
percutaneous transhepatic portal vein embolization. Successful 
hemostasis without rebleeding was achieved in 14 patients (100%). 
There was no major complication after endovascular treatment.
Conclusion: Endovascular intervention is safe and effective for con-
trolling life-threatening hemorrhage after liver RFA without the 
need for laparotomy.

P-279
Systematic evaluation of hepatic MR imaging findings after 
irreversible electroporation (IRE) 
A. Barabasch, M. Distelmaier, P. Heil, N.A. Krämer, C.K. Kuhl, P. Bruners;
Diagnostic and Interventional Radiology, University Hospital RWTH 
Aachen, Aachen, Germany

Purpose: The aim was to describe the normal course of local signal 
intensity changes that can be expected after IRE; this knowledge is 
important in order to allow the sensitive detection of SI changes that 
are not within normal limits, i.e., likely represent local recurrence.
Material and Methods: Eighteen patients (9 males, mean age 62 
years) with 21 malignant liver tumors (20 secondary, 1 HCC) under-
went percutaneous IRE. Patients underwent pre- and post-inter-
ventional hepatic MRI according to a standardized protocol before 
treatment; within 2 and 24 hours after IRE; and at 1, 2, 4, 6, 8, and 12 
weeks after IRE, and every 3 months thereafter. MR images were sys-
tematically evaluated.
Results: Even after successful IRE, in 15/21 cases, target lesions were 
still visible, with unchanged SI and internal architecture as before 
IRE, for 3-9 months after IRE in 7/15 cases and >12 months in 2/15. 
The target lesion shrank over time and was surrounded by an abla-
tion zone, which appeared as an intermediate hyperintense area 
until 1 week after IRE. Thereafter, the ablation zone changed its SI 
and appeared as an intermediate hypointense in the center, with 
a hyperintense rim, the latter exhibiting strong contrast enhance-
ment. This appearance persisted for 1-4 months in 13/21 cases, only 
2 weeks in 6/21, and >3-6 months in 2/21. Ablation zones shrank 
over time and disappeared completely in 8/21 cases.
Conclusion: IRE induces complex signal intensity changes that 
vary over time. In most cases, the treated target lesions were visible 
within the ablation zone over a longer period of time, making the 
diagnosis of local recurrence difficult.

P-280
MRI-guided transurethral ultrasound ablation in patients with 
localized prostate cancer: 12-month outcomes of a prospective 
multi-national phase I clinical trial
M.B. Wolf1, M. Roethke1, I.V. Popeneciu 2, S. Pahernik 2, J. Chin 3, M. Billia 3, 

J. Hafron 4, K. Nandular 4, M. Burtnyk5, H.-P. Schlemmer1;
1Radiology, German Cancer Research Center, Heidelberg, Germany, 
2Urology, University Clinic Heidelberg, Heidelberg, Germany, 
3Department of Urology, London Victoria Hospital, Western 
University UWO, London Health Sciences Center, London, ON, 
Canada, 4Department of Urology and Radiology, Beaumont Health 
System, Royal Oak, MI, United States of America, 5Clinical Research, 
Profound Medical, Toronto, ON, Canada

WITHDRAWN

P-281
Irreversible electroporation (IRE) to treat locoregional pelvic 
tumor recurrences
L.G. Vroomen1, H.J. Scheffer1, M.P. van den Tol 2, M.R. Meijerink1;
1Radiology and Nuclear Medicine, VUMC, Amsterdam, Netherlands, 
2Surgical Oncology, VUMC, Amsterdam, Netherlands

Purpose: To describe the initial clinical experience with irreversible 
electroporation (IRE) to treat locoregional pelvic tumor recurrences.
Material and Methods: A retrospective analysis was performed of five 
patients who were treated with IRE for local pelvic tumor recurrences 
unsuitable for additional resection, re-irradiation, or other focal thera-
pies due to the vicinity of the lumbosacral, sciatic, or femoral nerves. 
Adverse events were assessed using the CTCAE 4.0 criteria. The clinical 
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outcome was determined using general symptom assessment, includ-
ing Seddon’s peripheral nerve injury (PNI) scores at baseline and 24h 
and 3 months post-IRE. Radiological outcome was evaluated compar-
ing baseline with follow-up MRI and 18F-FDG PET-CT every 3 months.
Results: Between December 2012 and November 2014, five patients 
underwent percutaneous CT-guided IRE with palliative intent to treat 
recurrences of primary rectal (n=4) and cervical carcinoma (n=1). 
Median largest tumor diameter was 4.5cm (range 4.1-5). IRE-induced 
PNI was present at 24h in 4/5 patients (all CTCAE-grade II): 3 patients 
showed lower limb motor loss (PNI grade 2), and 1 developed a hypo-
tonic bladder (PNI grade 2). At 3 months, neural function partly re-
covered in one patient and persisted in the other three. Partial and 
indeterminate residual F18-FDG PET-CT uptake was found in all cases. 
After a median follow-up of 9 months (range 2-26), unequivocal pro-
gression was observed in 3 patients (at 7, 8, and 8 months).
Conclusion: IRE may represent a suitable technique to treat locore-
gional pelvic tumor recurrences, although, as opposed to preclinical 
animal studies, permanent neural function loss can occur when IRE 
is performed near or around nerves.

P-282
Serial transarterial embolization in giant cell tumors of the 
sacrum: an effective pain-palliative treatment option
A.M. Polnaya1, S.S. Kulkarni1, N.S. Shetty1, K.B. Gala1, S.S. Patil 2, 

V.N. Bakare 2, R. Chivate 2, A. Kumar 2, A. Puri1, A. Gulia 3, S. lashkar 2;
1Interventional Radiology, Tata Memorial Hospital, Mumbai, India, 
2Department of Radiology, Tata Memorial Hospital, Mumbai, India, 
3Surgical Oncology, Tata Memorial Hospital, Mumbai, India

Purpose: To evaluate the clinical efficacy and response of serial tran-
sarterial embolization in giant cell tumors of the sacrum.
Material and Methods: Twenty-one patients with biopsy-proven 
sacral GCTs received an initial primary treatment with serial arterial 
embolization between July 2007 and January 2015. Patients under-
went serial embolization using particulate embolic material at 6–8-
week intervals. Patients were assessed by clinical evaluation and 
imaging (CT/MRI) for response evaluation. Visual analogue pain 
scale and quality of life questionnaires (EORTC-QLQ, version 3) were 
used for assessing clinical benefits.
Results: The mean follow-up duration in this series was 33 months 
(range, 3–89 months). All 21 patients demonstrated a substan-
tial pain relief and an improvement in the quality of life after arte-
rial embolization. Preprocedural visual analogue pain score was 5–9 
with a mean of 7.3, whereas mean pain score after embolization was 
1.4. Three patients underwent surgical intervention after arterial 
embolization. Disease stabilization was noted in 16 of the remain-
ing 18 cases. Peripheral calcification developed in 12/21(57.1%) of 
the cases. Two patients showed tumor progression on follow-up 
and required an alternate treatment. Two patients developed uri-
nary retention after the procedure, which improved over a 2–3-week 
period with no long-term sequelae.
Conclusion: Serial arterial embolization is a useful primary treat-
ment modality for large SGCTs, given the favorable long-term results 
with no potential morbidities of alternative treatments. It offers an 
effective pain palliation in SGCT patients. Serial embolization can 
also be used as an interval procedure to downsize the tumor to 
make it suitable for surgery.

P-283
Reduced efficacy and increased complications in obese 
hepatocellular carcinoma patients after transarterial 
chemoembolization
S.E. Wu1, H.W. Charles1, J. Park 2, S. Sigal 2, L.W. Teperman 3, A.R. Deipolyi1;
1Radiology, Division of Vascular and Interventional Radiology, NYU 
Langone Medical Center, New York, NY, United States of America, 
2Department of Medicine and Surgery, New York University School 
of Medicine, New York, NY, United States of America, 3Department 
of Surgery - Transplant, New York University School of Medicine, 
New York, NY, United States of America

Purpose: Obesity is associated with increased risk of hepatocellular 
carcinoma (HCC), with higher rates of complications and disease recur-
rence after liver transplantation and ablation. We studied the impact 
of obesity on outcomes after transarterial chemoembolization (TACE).
Material and Methods: We retrospectively identified 114 TACE (58 
HCC patients; 85% due to hepatitis B or C; mean age, 62 years; mean 
MELD score, 10; mean AFP, 805). Medical charts were assessed for 
body mass index (BMI), clinical, and procedural data. The 1–2-month 
follow-up CT or MRI was assessed using mRECIST criteria for resid-
ual/recurrent disease or new lesions. For analysis, patients were 
grouped by low (<25) and high (≥25) BMI.
Results: Residual/recurrent disease on 1–2-month imaging was more 
common after TACE in patients with high BMI than in those with low 
BMI (63% vs. 31%; Χ2: 8.3; p=0.004), as were new lesions (42% vs. 
19%; Χ2: 4.9; p=0.02). Mean BMI differed between cases with com-
plete response (mean, 25±1), stable disease/partial response (mean, 
29; SE, 1), or progressive disease (mean, 29±1) by one-way ANOVA 
(p=0.003). Of 58 patients, 9 had complications. Patients with com-
plications had higher BMI than those without complications (30 vs. 
27; p=0.05 by Mann-Whitney U test). Two deaths within 1 month 
occurred in obese patients (BMI, 33 and 34).
Conclusion: High BMI is associated with more residual/recurrent 
disease, new lesions, and progressive disease after TACE for HCC and 
possibly with increased complications. Obesity may lead to a more 
rapidly progressive and difficult to treat HCC.

P-284
MDCT-guided percutaneous needle biopsy of mediastinal 
lesions: anatomic considerations and different approaches and 
techniques
U.G. Rossi1, P. Torcia1, P. Rigamonti1, F. Melchiorre 2, G. Mauri 3, 

M. Cariati1;
1Radiology and Interventional Radiology, San Carlo Borromeo Hospital, 
Milan, Italy, 2Interventional Radiology, AO San Paolo, Milan, Italy, 
3Radiology, IRCCS Policlinico San Donato, San Donato Milanese, Italy

Learning Objectives: To describe and illustrate the anatomy and 
type of approaches and techniques for MDCT-guided percutaneous 
biopsy of mediastinal lesions.
Background: MDCT-guided percutaneous needle biopsy allows 
access to lesions in virtually all mediastinal locations. The direct 
mediastinal approach, which enables extrapleural needle place-
ment, is the preferred method to avoid the risk of pneumothorax. 
Techniques that allow extrapleural access include the parasternal, 
paravertebral, and transsternal.
Two alternatives to these direct mediastinal approaches are a) rota-
tion of the patient to create a new anterior mediastinal approach 
and b) iatrogenic parapleural effusion to create a new posterior 
mediastinal approach. The latter approach is the transpulmonary, 
which involves penetration of the lung and visceral pleura by the 
needle and is generally associated with a high risk of pneumothorax.
Clinical Findings/Procedure: MDCT-guided percutaneous needle 
biopsy of mediastinal masses is a safe and effective technique for 
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obtaining tissue diagnosis. The aim of this poster is to illustrate and 
discuss 1) the anatomic consideration of the mediastinum, 2) the vari-
ous approaches used for imaging-guided mediastinal biopsy, 3) tech-
nical aspects, advantages, limitations, and complications of each 
technique, and 4) patient preparation and positional maneuvers.
Conclusion: A better knowledge of mediastinal anatomy using 
MDCT facilitates planning of a safe and effective percutaneous access 
for needle biopsy, especially in deep lesions. Various techniques, 
such as injection of physiologic saline solution and use of positional 
maneuvers, help in avoiding puncture of the visceral pleura and main 
arterial vessels, thus decreasing the risk of complications.

P-285
MDCT-guided percutaneous neurolysis of celiac plexus via the 
anterior approach: why, when, and how
P. Rigamonti1, U.G. Rossi1, P. Torcia1, F. Melchiorre 2, G. Cornalba 2, 

M. Cariati1;
1Radiology and Interventional Radiology, San Carlo Borromeo Hospital, 
Milan, Italy, 2Interventional Radiology, AO San Paolo, Milan, Italy

Learning Objectives: To illustrate the technique of MDCT-guided 
percutaneous neurolysis of celiac plexus in patients with pancreatic 
tumors in whom systemic analgesics were ineffective.
Background: Intractable pain is the most invalidating symptom in 
patients with pancreatic tumors. In these cases, celiac plexus block-
ade, with the interruption of the major afferent sensitive nerves, can 
be used for the control of pain. This therapeutic option (neuroly-
sis) is a relatively safe and efficacious technique under MDCT guid-
ance. The neurolysis is created by the injection of neurolytic agents 
to destroy the sensitive celiac plexus.
Clinical Findings/Procedure: The use of neurolysis in celiac plexus 
has decreased in recent years due to advances in spinal analge-
sia. However, it is still an attractive option for pain control in many 
patients with tumor, such as pancreatic tumor. The aim of this poster 
is to illustrate 1) the anatomic consideration of the celiac plexus, 2) 
the indications of percutaneous neurolysis, and 3) all tips and tricks 
of MDCT-guided percutaneous neurolysis of celiac plexus via the 
anterior approach technique.
Conclusion: Pancreatic cancer pain is amendable to various types of 
analgesic interventions. In the most severe cases, interventional radiol-
ogy involving MDCT-guided percutaneous neurolysis of celiac plexus 
can be used as a sole agent for pancreatic tumor pain control or as a 
useful adjunct in decreasing opioid dose requirements and side effects.

P-286
Percutaneous cryoablation of the celiac plexus in cancer 
patients
E. de Kerviler, C. de Margerie-Mellon, A. Coffin, C. de Bazelaire;
Department of Radiology, Saint-Louis Hospital, Paris, France

Learning Objectives:
1. To show how to take advantage of the anesthetic properties of 

cryoablation to relieve pain in patients with upper abdomen 
malignancies

2. To present our technique of celiac block using cryoablation
3. To remind the risks and anatomical constraints of the procedure
Background: The policy for treating patients with pain from upper 
abdomen malignancies is a combination of pharmacological treat-
ments (mainly opioids) and neuroablative procedures (mainly alco-
hol). In patients with locally advanced cancer, alcohol diffusion 
is unpredictable, making celiac block difficult and/or ineffective. 
Cryoablation combines antitumor, antiangiogenic, and neurolytic 
properties and represents a valuable alternative in these patients.
Clinical Findings/Procedure: The celiac axis is localized on con-
trast-enhanced CT. A Chiba needle is used for local anesthesia. Due 

to the diameter of the cryoneedles (17-gauge Ice Sphere), the pos-
terior approach is the method of choice. A bilateral posterior para-
vertebral approach allows placing one cryoneedle on each side into 
the antecrural space between the celiac trunk and superior mesen-
teric artery under CT guidance. The cryoablation protocol can be a 
single 10-minute freezing cycle (pure neurolysis) or two 10-minute 
freezing cycles, each followed by a 10-minute passive thawing cycle 
(both neurolysis and antitumor effect). The pain usually decreases 
by 4 to 5 points on the visual analog scale (VAS, 0-10). Complications 
are rare, provided attention is paid to adrenals and vessels.
Conclusion: Percutaneous cryoablation of the celiac plexus is an effec-
tive and safe method to diminish pain and reduce opioid requirements 
in patients with upper abdomen malignancies. Interventional radiolo-
gists who dispose of the cryoablation technique can easily perform it.

P-287
Bronchial and bronchopleural fistulas after percutaneous 
radiofrequency ablation of the lung: risk factors, prevention 
and management
N. Alberti, X. Buy, V. Catena, R.L. Cazzato, J. Palussière;
Radiology, Institut Bergonié, Bordeaux, France

Learning Objectives: The aim of this educational exhibit is to anal-
yse the risk factors, prevention and management of bronchial (BF) or 
bronchopleural (BPF) fistulas occurring after percutaneous radiofre-
quency ablation (PRFA) of the lung.
Background: BF and BPF are potential rare complications after PRFA, 
which consist of a communication either between a bronchus and 
the ablation zone (BF) or between a bronchus and the pleural cavity 
through the ablation zone (BPF). Risk factors, management and pre-
vention of these complications will be presented.
Clinical Findings/Procedure: Without any specific treatment, a favor- 
able spontaneous evolution of BF is often observed. Most of the cav-
itations may spontaneously disappear. However, a careful monitor-
ing of these cavities is recommended because of the increased risks of 
delayed complications such as pyogenic abscess or aspergilloma.
BPF occurs most often when coagulation necrosis, which is repre-
sented by ground-glass opacity, abuts the visceral pleura. Risk fac-
tors are pneumothorax, radiotherapy, primary pulmonary neoplasm 
and emphysema. Chest tubes, surgery, bronchoscopy (occlusion of 
the BPF with some materials) or eventually percutaneous emboliza-
tion of the BPF could be performed to seal the fistula.
Conclusion: Before the procedure, patients presenting with emphy-
sema or chronic bronchitis need to be informed of the possible 
risk of fistula. Prevention measures exist, in particular subpleural 
tumours need to be treated with caution. In the case of intractable 
fistula, percutaneous embolization may be required.

P-288
Combination of RFA with TACE for treatment of HCC: a systematic 
review of unresolved clinical issues
J. Huh1, S.J. Ham 2, K.W. Kim1, Y.I. Kim 3, J.W. Chung 4, J. Choe1, P.N. Kim1;
1Radiology, Asan Medical Center, Seoul, Korea, 2Center for 
Bioimaging of New Drug Development, Asan Institute for Life 
Sciences, Asan Medical Center, Seoul, Korea, 3Radiology, Seoul 
National University College of Medicine, Seoul, Korea, 4Radiology, 
Seoul National University Hospital, Seoul, Korea

Learning Objectives: We aim to systematically review the current evi-
dence for various issues of combined transarterial chemoembolization 
(TACE) with radiofrequency ablation (RFA) for the treatment of hepato-
cellular carcinoma (HCC).
Background: Recently, the use of combined TACE-RFA for the treat-
ment of HCC has been increasing. However, there are still unan-
swered clinical questions requiring further evidence.
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Clinical Findings/Procedure: Until December 2014, there were 18 
published reports that compared the effectiveness of and com-
plications associated with combined TACE-RFA to RFA monother-
apy. Although the treatment protocols and the study results vary to 
some degree, there is consistent evidence indicating that combined 
TACE-RFA can improve the overall survival and recurrence-free sur-
vival rates compared with RFA monotherapy. However, several 
issues remain. Regarding the technical issues, we need to get con-
sensus to establish a standardized protocol such as choice of agents 
for TACE and interval between TACE and RFA. In addition, we need 
further evidence to compare combined TACE-RFA with other treat-
ment strategies in various clinical settings to establish clinical indica-
tions of combined TACE-RFA. Currently, we lack enough evidence for 
the complications associated with combined TACE-RFA. These issues 
can be resolved through literature review, generation of high-qual-
ity primary study results, and international/local consensus meet-
ing. In this systematic review, we collected and categorized the cur-
rent literature evidence according to these issues so that readers can 
seize the concepts in a balanced manner.
Conclusion: Although there is consistent evidence favoring com-
bined TACE-RFA over RFA monotherapy, there are still some clinical 
issues remaining to be answered.

P-289
How to properly “dock” a port: a pictorial review of 
implantable chest port complications
J. DeMarco, J. Kee-Sampson, J. Schiavi, T. Yablonsky, S. Calhoun;
Radiology, Morristown Medical Center, Morristown, NJ, United 
States of America

Learning Objectives:
1. Be familiar with the proper techniques for successful chest port 

placement.
2. Become familiar with the many potential complications associated 

with chest ports and their insertion.
3. Be able to identify the imaging features associated with chest port 

complications that may be found on chest radiographs and CT scans.
Background: Ultrasound- and fluoroscopic-guided placements of 
chest ports have become common procedures in interventional 
radiology. It is important to understand the possible complications 
in order to prevent or minimize issues so that patients can begin 
chemotherapy as soon as possible.
Clinical Findings/Procedure:
1. Discuss the ideal location of chest port placement.
2. Discuss immediate complications such as vascular injury, pneu-

mothorax, port pocket hematoma, and catheter malpositioning.
3. Discuss delayed complications such as catheter migration, reser-

voir displacement, fibrin sheath formation, pericatheter thrombus 
formation, vascular stenosis, pinch-off syndrome, and infection.

4. Discuss treatment options of the described port complications.
Conclusion: After completing this educational exhibit, the viewer will 
be aware of potential port complications, many of which may be inci-
dentally identified on imaging studies obtained for other purposes.

P-290
Percutaneous ablation of renal tumours: current state
G. Tsoumakidou1, H. Lang 2, J. Garnon1, M.-A. Thénint1, G. Koch1, 

J. Caudrelier1, A. Gangi1;
1Interventional Radiology, University Hospital of Strasbourg, Strasbourg, 
France, 2Urology, University Hospital of Strasbourg, Strasbourg, France

Learning Objectives:
1. To present an overview of the percutaneous minimally invasive 

treatment options for renal tumours.
2. To illustrate them with step-by-step explanations.

3. To present some tips and tricks to avoid complications.
4. Special reference will be made to the image guidance modalities 

(CT, MRI, ultrasound fusion imaging).
Background: Percutaneous tumour ablation has gained an impor-
tant place in the treatment of kidney cancers. It has been shown that 
radiofrequency, cryo- and MW ablation have good tumour-specific 
response with preservation of renal function.
Clinical Findings/Procedure: Stage 1A disease (<4 cm, organ con-
fined) presents the best scenario for percutaneous ablation. Patient 
general status (age, life expectancy, renal function, risk of metachro-
nous lesions in hereditary neoplasms) and comorbid conditions play 
an important role in decision making.
-   High-quality image guidance is required (CT, MRI). MR guidance 

offers a real-time feedback, but has limitations (i.e. need for MR- 
compatible instrumentation). Ultrasound can be used to guide 
instrument positioning but cannot safely monitor the ablation 
zone.

-   Visualisation of the ice-ball, minor peri-/post-operative pain and 
minor toxicity on the urothelium are primary benefits of cryoab-
lation.

-   Protective measures (hydro/CO2 dissection, retrograde pyeloper-
fusion, needle tracking) and strategies (preoperative embolisation) 
are required to add safety and optimise procedure outcomes.

-   Complex cases (large and/or central tumours) can be addressed 
percutaneously, but they are associated with higher complication 
rates and incomplete treatment.

Conclusion: Percutaneous ablation is a safe and effective option for 
the treatment of early stage renal tumours.

P-291
Y90-radioembolization of hypovascular liver lesions: role of 
cone-beam CT
A. Grigolini, A. Mantarro, D.L. Lauretti, S. Angeli, I. Bargellini, R. Cioni, 
C. Bartolozzi;
Diagnostic and Interventional Radiology, University of Pisa, Pisa, Italy

Learning Objectives: To describe the role of cone-beam CT (CBCT) 
in the diagnostic work-up of Y90-radioembolization (Y90-RE) in pa-
tients with hypovascular liver tumors.
Background: Y90-RE represents a promising locoregional treatment 
approach in different types of primary and metastatic liver lesions. 
Meticulous planning with angiography (DSA) and technetium-99m–
labeled macroaggregated albumin (99mTc MAA) scintigraphy is 
needed to avoid non-target embolization and to ensure adequate 
delivery of microspheres to all tumors. This diagnostic work-up may 
be particularly challenging when dealing with relatively hypovas-
cular primary (e.g., cholangiocarcinoma) or metastatic liver lesions.
Clinical Findings/Procedure: The role of CBCT in the diagnostic 
work-up of Y90-RE will be presented. CBCT allows the precise defi-
nition of extrahepatic enhancement and hepatic tissue perfusion, 
facilitating the identification of tumor arterial feeders, parasitic 
arteries, and extrahepatic arterial branches requiring embolization. 
Moreover, in the setting of hypovascular liver lesions, the degree of 
tumor arterial perfusion detected by CBCT may be able to predict 
the bead distribution after treatment and could be used as a predic-
tor of treatment success.
Conclusion: During the diagnostic work-up of Y90-RE, CBCT pro-
vides additional information and can help modify treatment plan-
ning. Its routine use should be promoted, particularly when dealing 
with relatively hypovascular lesions that cannot be clearly displayed 
with conventional DSA.
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P-292
“Get up – get off” technique for port-a-cath-related superior 
vena cava occlusion angioplasty: report of three cases
C.G. Eisele, D. Simonelli;
Interventional Radiology, Hospital de Niños Gutierrez, Buenos Aires, 
Argentina

Superior vena cava occlusion with port-a-cath entrapment and dys-
function needs catheter removal and stent angioplasty, followed by 
new central catheter insertion.
One-step endovascular technique successfully used in three patients 
with preservation of the same port-a-cath is described.

P-293
Intranodal lymphangiography for the treatment of refractory 
pelvic lymphatic leakage
K. Karaman, A.M. Dökdök, O. Karadeniz;
Radiology, Anadolu Saglik Merkezi, Kocaeli, Turkey

We present our technique in detail and discuss the clinical applica-
tions of intranodal therapeutic lymphangiography for the manage-
ment of refractory pelvic lymphatic leakage.

P-294
Preoperative embolization in the treatment of mediastinal 
paraganglioma: a case report
A. Nivolli, M. Arnò, A. Barile, D. Ivaldi, P. Gazzo;
S.s.d. Interventional Radiology, Asl2 Savonese-Ospedale S. Corona, 
Pietra Ligure, Italy

A 68-year-old patient with asthenia, chest pain, and a hypervascular-
ized mass in the middle mediastinum identified as paraganglioma, 
a rare tumor characterized by important vascularization that makes 
surgical procedures complex and dangerous.
Selective embolization was arranged to minimize the risk of intraop-
erative bleeding.

P-295
Feasibility of bronchial artery embolization (BAE) for locally 
aggressive endobronchial metastasis
S.A. Alzaabi1, Z. Alsafran1, A. Thuaimer1, Y. Asiri1, M. Hazmi 2;
1Medical Imaging, King Fahad Specialist Hospital, Dammam, Saudi 
Arabia, 2Critical Care and Pulmonology, King Fahad Specialist 
Hospital, Dammam, Saudi Arabia

We present a unique case of a middle-aged female presenting with 
clinically significant hemoptysis secondary to metachronous endo-
bronchial papillary thyroid carcinoma (PTC) metastasis. This was 
effectively treated with bland trans-catheter BAE embolization, 
resulting in complete cessation of active bleeding.

P-296
Rapid tumor necrosis after DEB-TACE of a neuroendocrine 
metastasis of the liver, resulting in a perforation with biliary 
leakage and peritonitis with the need for laparotomy
T.-O. Petersen, J. Fuchs, M. Moche;
Department of Diagnostic and Interventional Radiology, University 
Hospital Leipzig, Leipzig, Germany

Transarterial Chemoebolization with Drug-eluting Beads (DEB-TACE) 
is a standard procedure in interventional oncology with a low com-
plication rate. This case report shows pre-, intra- and post-treatment 

imaging findings and intraoperative pictures of a perforated necro-
sis after DEB-TACE of a neuroendocrine liver metastasis. This compli-
cation finally led to biliary leakage with peritonitis which could only 
be treated by laparotomy.

Others

P-297
Clinical predictors in determining outcomes of computed 
tomography-guided transthoracic needle biopsy
A. Qazi1, K.R. Burton1, D. Dhanoa 2;
1Dept. of Medical Imaging, University of Toronto, Toronto, ON, 
Canada, 2Medical Imaging, University of Western Ontario, London, 
ON, Canada

Purpose: Patients who received computed tomography (CT)-guided 
percutaneous transthoracic needle biopsy (TTNB) procedures may 
experience adverse outcomes. We investigated the clinical predictors 
of diagnostic performance and adverse outcomes.
Material and Methods: This was a retrospective analysis of CT-guided 
lung biopsies from eight hospitals, which included 384 biopsies per-
formed between June 1, 2012 and May 31, 2013. Univariate and multi-
variate linear regression analyses were performed to estimate the sig-
nificance of specific risk factors associated with diagnostic accuracy 
and complication rates.
Results: Poor diagnostic accuracy was associated with lesions that 
were located within the bottom third of the lung; smaller in size; and 
within patients who were unable to remain motionless during the 
procedure. Lesions with a greater pleural to lesion distance were 
associated with a higher risk of complication.
Conclusion: Multiple factors affected the diagnostic performance 
of CT-guided lung biopsies. These included lesion location and size 
and intra-procedural patient motion. Increased pleural-to-lesion dis-
tance is a significant predictor of TTNB complications.

P-298
Evaluation of the efficacy of an interactive interventional 
radiology case-based electronic tablet application on the 
academic development of radiology residents
S.K. Paidisetty, M. Mulligan, T. Rich, P.J. Patel, E.J. Hohenwalter, 

R.A. Hieb, S.M. Tutton, W.S. Rilling, S.B. White;
Radiology, Medical College of Wisconsin, Milwaukee, WI, United 
States of America

Purpose: To evaluate the efficacy of an interactive case-based elec-
tronic tablet application on the academic development of radiology 
residents.
Material and Methods: The electronic tablet-based application was 
comprised of case modules covering common and unique cases that 
were organized to parallel the educational objectives of current IR res-
idency training. Each case was developed into an interactive multime-
dia module. Each case module contained a brief history, relevant case 
imaging, interactive test questions, brief case summary, and supple-
mentary multimedia. The application was distributed to medical stu-
dents and radiology residents rotating through IR. A control cohort 
of rotating trainees did not receive the application. All trainees were 
given a pre-test at the beginning and post-test at the end of their clin-
ical rotation. Both tests also contained a random selection of ques-
tions related to the case topics presented in the application.
Results: Thirteen trainees received the application compared to a 
control cohort of 14 trainees. Trainees who received the application 
demonstrated a 15.6% average improvement in scores compared to 
2.9% in the control cohort (p=0.04). 85% of trainees who received 
the application demonstrated an improvement in scores (range: 
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-11%−42%) compared to 42% of trainees in the control cohort  
(range: -11%−32%). Trainees using the application demonstrated signi- 
ficantly greater improvement in scores on questions obtained from 
the application (p=0.02).
Conclusion: This application is a novel tool to teach trainees and 
provides a more interactive way to learn radiology. This study sup-
ports the use of electronic tablet-based applications as an effective 
tool to teach IR.

P-299
Balloon pulmonary angioplasty (BPA): fluoroscopy-based 
registration of a pre-acquired C-arm CT (CACT) for procedure 
guidance
J. Hinrichs1, C. von Falck1, R. Julius1, M.M. Hoeper 2, K.M. Olsson 2, 

F. Wacker1, B.C. Meyer1;
1Institute for Diagnostic and Interventional Radiology, Hannover 
Medical School, Hannover, Germany, 2Clinic for Pneumology, 
Hannover Medical School, Hannover, Germany

Purpose: To investigate the use of a fluoroscopy-based registration 
of a pre-acquired CACT for procedure guidance in patients suffer-
ing from chronic thromboembolic pulmonary hypertension (CTEPH) 
undergoing BPA.
Material and Methods: 42 BPAs performed in 27 CTEPH patients (9m, 
70±14y) were included. Twenty-two BPA procedures were guided by 
selective CACT acquired directly before BPA (G1). In another twenty 
BPAs (G2), two orthogonal fluoroscopy images of the chest where 
acquired and semi-automatically matched with a superimposed vol-
ume rendering (VRT) of a pre-acquired CACT using dedicated soft-
ware (syngo-Fusion®, Siemens). In both cases, volume rendering-based 
graphic representation (VRT guidance) was generated indicating the 
origin and course of the segmental pulmonary arteries (SPA). Based 
on VRT guidance, the IR planned an apt working projection (WP-P). If 
necessary, the used WP (WP-U) was adapted. Agreement of WP-P and 
WP-U, duration of the procedure and radiation exposure data was doc-
umented and compared between the two groups (Wilcoxon-test).
Results: 143 SPA were intended to undergo BPA. Agreement of 
WP-P and WP-U was obtained in G1 82% and G2 86%. BPA was suc-
cessfully performed in G1 91% and G2 94%. Intervention time was 
126min G1 and 117min G2. No severe side-effects occurred. Overall 
dose-area product (DAP) was significantly higher for G1 (9289±4221 
vs. 5448±2629μGym2, p=0.002). Mean DAP related to fluoros-
copy (G1 5260±3472 vs. G2 4045±1884μGym2, p=0.38) and DSA 
(G1 1888±957 vs. G2 1402±1071μGym2, p=0.05) was comparable 
between the two groups.
Conclusion: The use of fluoroscopy-based 2D3D registration of 
CACT images for BPA-guidance is feasible and bares the potential to 
save radiation exposure.

P-300
Use of a triple-lumen balloon catheter for unilateral 
pulmonary artery occlusion test in the preoperative evaluation 
of pneumonectomy
M. Shimohira, T. Hashizume, T. Kawai, K. Ohta, Y. Shibamoto;
Department of Radiology, Nagoya City University Graduate School 
of Medical Sciences, Nagoya, Japan

Purpose: Unilateral pulmonary artery occlusion (UPAO) test is effec-
tive for predicting the size of the residual pulmonary vascular bed 
after pneumonectomy. A triple-lumen balloon catheter can take 
three roles in the UPAO test: measurement of the pulmonary artery 
pressure (PAP) with side hole, occlusion of the unilateral pulmonary 
artery with balloon, and flushing of saline with tip hole to prevent 
thrombus formation at the distal site. The aim of this study was to 
evaluate the usefulness of this catheter for the UPAO test.

Material and Methods: The UPAO test was performed in 84 patients, 
68 males and 16 females, with a median age of 64 years (range, 23–76) 
between June 2003 and January 2015. When the mean PAP (mPAP) 
was less than 30 mmHg, pneumonectomy was considered tolerable. 
Technical success and clinical success rates and complications were 
evaluated. Technical success was defined as the completion of the 
UPAO test, and clinical success was defined as an absence of postop-
erative right heart failure in patients who underwent the lung surgery.
Results: In 81 of 84 patients, the UPAO test was performed suc-
cessfully (technical success rate, 96%). Median mPAP was 19 mmHg 
(range, 12–42). In 5 patients, mPAP was 30 mmHg or more, and pneu-
monectomy was avoided. There was no patient who developed post-
operative right heart failure (clinical success rate, 100%). Temporal 
cardiac arrest occurred in 1 patient due to the migration of the bal-
loon catheter to the main pulmonary artery (complication rate, 1.2%).
Conclusion: The UPAO test using the triple-lumen balloon catheter 
appears to be useful.

P-301
Transbronchial cryobiopsy assisted by interventional radiology 
techniques in the diagnosis of interstitial lung disease: yield 
and complications of a multidisciplinary procedure
J.J. Echevarria-Uraga1, N. García-Garai1, E. Gómez Jimenez1, J. Pérez 
Izquierdo 2, G. Del Cura Allende1, E. Ingunza1, J.L. Miguélez Vidales1;
1Radiology, Hospital Galdakao Usansolo, Galdakao, Spain, 
2Pneumology, Hospital Galdakao Usansolo, Galdakao, Spain

Purpose: In some cases in which clinical and radiological features 
are not sufficient to establish the diagnosis of interstitial lung disease 
(ILD), histopathologic diagnosis is being required. Transbronchial 
cryobiopsy (TBCB) is a technique used to obtain samples of the pulmo-
nary tissue. During the procedure, a cryoprobe is inserted through the 
working channel of a bronchoscope and implanted into the distal seg-
mental bronchus to obtain frozen lung tissue. We present the yield 
and safety of TBCB assisted by interventional radiology techniques 
in the diagnosis of ILD.
Material and Methods: In 85 patients with nondiagnostic clinical 
and radiological findings of ILD, TBCB was performed. The proce-
dures were performed in an interventional radiology room under 
general anesthesia and fluoroscopic control, involving a multidisci-
plinary medical team of anesthesiologist, pulmonologist, and inter-
ventional radiologist. Four tissue samples from lung segments previ-
ously selected by HRCT were taken for each patient. A 2.4-mm distal 
diameter cryoprobe was used, connected to a nitrous oxide source 
to freeze the lung parenchyma. A 6-mm wide angioplasty balloon 
driven over a 0.035” hydrophilic angled guidewire was implanted 
under fluoroscopy within the segmental bronchus where the biopsy 
was performed to prevent bleeding.
Results: Ninety-seven percent of the samples were adequate for 
diagnosis. Usual interstitial pneumonia (39%) was the most com-
mon histopathologic pattern. Complications appeared in 14% of 
TBCB: moderate bleeding (10), hypoxemia (2), exacerbation of ILD (1), 
pneumothorax (1), and pneumonia (1).
Conclusion: TBCB is a procedure with high diagnostic yield in ILD, 
and it appears feasible and safe for patients when performed in a 
proper manner.
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P-302
CBD, ureter, and pancreatic duct blocking stones: 
percutaneous management by balloon-assisted percutaneous 
descending litholapaxy (BAPDL)
M. Mizandari1, N. Habib 2;
1Diagnostic and Interventional Radiology, Tbilisi State Medical 
University, “High Technology Medical Center - University Hospital”, 
Tbilisi, Georgia, 2Division of Surgery, Oncology, Reproductive Biology 
& Anaesthetics, Imperial College London, London, United Kingdom

Purpose: The technique of percutaneous stone evacuation from CBD, 
ureter, and pancreatic duct is presented.
Material and Methods: Forty-eight BAPDL procedures have been 
performed for 43 patients (CBD stones, 36; ureteral stones, 2; and pan-
creatic duct stones, 5) with blocked duct who underwent balloon-
assisted percutaneous descending litholapaxy (BAPDL), which fol-
lowed the preliminarily performed PTC, wirsungostomy, or nephros-
tomy. BAPDL procedures were performed under fluoroscopy guidance 
using the guidewire technique. BAPDL steps were as follows: guidewire 
conduction into the duodenum or bladder, distal duct and sphinc-
ter dilation, and balloon deflation and positioning above the blocking 
stone, followed by the descending evacuation of stone in the duode-
num or bladder by the pushing-down efforts of a half-inflated balloon 
via an introducer sheath, according to the heavy-duty guidewire.
Results: BAPDL enabled the stones to descend down successfully in 
the first procedure in 38 cases, in 2 cases of multiple CBD stones, and 
in 1 case of big size (2.4 cm) CBD stone; in 2 cases of multiple wir-
sungolithiasis, more than one BAPDL procedure was attempted. In 
1 PD case, the guidewire conduction failed on the second attempt. 
Finally, the duct patency was restored in 42 (97.6%) cases. Two minor 
complications (conservatively managed mild bleeding) were docu-
mented in 2 (4.7%) patients (1 ureter stone and 1 CBD stone), and 
in 1 (2.4%) case of CBD, BAPDL patient generated acute pancreatitis, 
requiring open surgery.
Conclusion: BAPDL is safe and effective, and it should be routinely 
suggested as a treatment option in cases in which percutaneous 
drainage is performed.

P-303
An evaluation of the service provision by interventional 
radiology in the management of postpartum haemorrhage in 
the United Kingdom
H. O’Brien1, R.P. Yadavali 2, A. Shetty 3, L.K. Venigalla 2, J. Maskova 2;
1School of Medicine and Dentistry, University of Aberdeen, 
Aberdeen, United Kingdom, 2Interventional Radiology, Aberdeen 
Royal Infirmary, Aberdeen, United Kingdom, 3Obstetrics and 
Gynaecology, Aberdeen Royal Infirmary, Aberdeen, United Kingdom

Purpose: Guidelines advise that interventional radiology (IR) is an 
important management option for both prophylactic planning for 
anticipated postpartum haemorrhage (PPH) and emergency treat-
ment of PPH. The utilisation of IR is, however, variable. This study aimed 
to evaluate the provision of IR services for PPH management in the UK.
Material and Methods: Online questionnaires were emailed to 498 
consultant interventional radiologists identified from the electronic 
mailing list of the British Society of Interventional Radiologists.
Results: Of the 100 completed questionnaires received, 89 worked 
in units providing some cover for PPH control (70 stating this ser-
vice was available 24/7), and 11 in units with no provision for this ser-
vice. Most utilised prophylactic pre-procedure balloons and emboli-
sation post-delivery. However, only 35% considered themselves to 
have a good level of competency with these procedures. In emer-
gency cases, the median time lag from referral to the IR procedure 
was 30-60 minutes. All respondents viewed the provision of IR for 
PPH as important.

Conclusion: The 20% response rate is partly explained by the fact 
that not all consultants who received the survey were eligible to 
complete it (e.g., some not working within IR anymore or hav-
ing moved abroad). This study found that guidelines advocat-
ing more widespread use of IR are not met to an acceptable stan-
dard. Limitations reported include obstetricians not utilising the ser-
vice often enough or radiology and maternity being on different 
sites. Greater awareness of the role of IR and better communication 
between the disciplines managing PPH may help to ensure that best 
practice is achieved.

P-304
Comparative efficacy of radiofrequency and laser ablation 
for the treatment of benign thyroid nodules: systematic 
review including traditional pooling and Bayesian network 
meta-analysis
E.J. Ha1, J.H. Baek 2, J. Pyo 3, H. Døssing 4, L. Hegedüs5;
1Department of Radiology, Ajou University School of Medicine, 
Suwon, Korea, 2Department of Radiology and Research Institute of 
Radiology, University of Ulsan College of Medicine, Asan Medical 
Center, Seoul, Korea, 3Center for Evaluation of Value and Risk 
in Health, Institute of Clinical Research and Health, Boston, AL, 
United States of America, 4Department of Otorhinolaryngology, 
Odense University Hospital, Odense, Denmark, 5Department of 
Endocrinology, Odense University Hospital, Odense, Denmark

Purpose: To compare the efficacy of radiofrequency ablation (RFA) 
and laser ablation (LA) for treatment of benign solid thyroid nodules, 
using a systematic review including traditional pooling and Bayesian 
network meta-analysis.
Material and Methods: A comprehensive literature search in 
PubMed-MEDLINE, EMBASE, and the Cochrane Library databases 
identified prospective studies evaluating the % mean change [abso-
lute mean change (ml)] in nodule volume after RFA or LA. Studies 
from 1 January 2000 to 1 November 2013 were included. Review of 
128 potential papers, including full-text review of 33, identified 10 
eligible papers covering a total of 184 patients for meta-analysis. 
The %mean change [absolute mean change] in nodule volume over 
a six-month follow-up was compared between RFA and LA.
Results: Based on the traditional frequentist approach, the pooled % 
mean change (95% CI) of RFA and LA was 76.1% (70.1-82.1) and 49.9% 
(41.4-58.5), respectively, and the pooled absolute mean change (95% 
CI) of RFA and LA was 8.9 ml (6.6-11.2) and 5.2 ml (4.3-6.1), respec-
tively. Based on the Bayesian network meta-analysis, RFA achieved a 
larger pooled % mean change (95% CrI) and absolute mean change 
(95% CrI) compared to LA [77.8% (67.7-88.0) vs. 49.5% (26.7-72.4), 
and 9.2 ml (5.8-11.9) vs. 5.3 ml (2.1-8.5), respectively]. The RFA group 
has the highest probability of being the most efficacious treatment 
(98.7%). There were no major complications after either RFA or LA.
Conclusion: Our analyses show superior efficacy of RFA compared 
with LA for treatment of benign solid thyroid nodules without major 
side-effects.

P-305
Cardiac and renal safety after the administration of iodixanol 
and iopromide in patients with chronic kidney disease and 
congestive heart failure 
G. Qian
Department of Cardiology, Chinese People’s Liberation Army 
General Hospital, Peking, China

Purpose: Intra-arterial contrast media (CM) may increase the cardiac 
preload in the process of percutaneous coronary intervention (PCI), 
especially for patients with chronic kidney disease (CKD) and con-
gestive heart failure (CHF). This study was to investigate the impact 
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of CM with different osmolality on cardiac preload in patients with 
CKD and CHF.
Material and Methods: Ninety non-ST elevation acute coronary syn-
drome (NSTE-ACS) patients with CKD (estimated glomerular filtration 
rate of ≤60 ml/min) and CHF were equally randomized to receive either 
iodixanol 320 (Visipaque) or iopromide 370 (Ultravist) in PCI processes. 
We applied transpulmonary thermodilution technique to observe the 
change of hemodynamic indices in the perioperative period.
Results: Baseline characteristics were well matched between the two 
groups. There was no significant difference in CIN between the iodixanol 
and iopromide groups (17.8% and 28.9%; P=0.213). Extravascular lung 
water (EVLWI) and global end-diastolic indices (GEDI) and central venous 
pressure (CVP) were all significantly increased in the iopromide group 
(8.4±3.2 ml/kg vs. 13.1±3.8 ml/kg in EVLWI; 962±362 ml/m2 vs. 1381±472 
ml/m2 in GEDI; 11±5 mmHg vs. 14±5 mmHg in CVP; all P<0.001), and the 
changes in these preload indices in the iopromide group were all signifi-
cantly greater than those in the iodixanol group (P<0.05). The incidence 
of acute heart failure (AHF) in the iopromide group was significantly 
higher than that in the iodixanol group (P=0.048).
Conclusion: Iopromide could significantly increase cardiac preload 
in patients with CKD and CHF compared with iodixanol, and this is 
associated with a higher likelihood of occurrence of AHF events.

P-306
Percutaneous CT fluoroscopy-guided radiofrequency ablation 
of unilateral aldosterone-producing adrenal adenomas with 
bipolar ablation system: single-center pilot study
K. Seiji1, T. Kinoshita 2, K. Omata 3, Y. Ono 3, Y. Iwakura 3, R. Morimoto 3, 

M. Kudo 3, F. Satoh 3, K. Takase1;
1Diagnostic Radiology, Tohoku University Hospital, Sendai, Japan, 
2Department of Radiology, Tohoku University, Sendai, Japan, 
3Division of Nephrology, Endocrinology and Vascular Medicine, 
Tohoku University Hospital, Sendai, Japan

Purpose: To evaluate the technical and clinical success rates and 
complications of percutaneous CT fluoroscopy (CTF)-guided radio-
frequency ablation (RFA) with a newly developed bipolar ablation 
system for the treatment of unilateral adrenal aldosterone-produc-
ing adenomas (APAs).
Material and Methods: Eight APAs (mean diameter, 15.1 mm; range, 
10.0-19.0 mm) in 8 patients (3 men and 5 women; mean age, 54.8 years; 
range, 36-68 years) were included in this pilot study. All APAs were 
treated with percutaneous CTF-guided RFA. Contrast-enhanced low-
dose CT scans were obtained immediately after RFA to assess the 
ablated areas and to evaluate complications. Seven days after RFA, 
repeat contrast-enhanced CT scans were performed to assess if the pro-
cedures were successful. When the entire adenoma was not contrast-
enhancing, the procedure was judged technically successful. The pro-
cedure was judged clinically successful if plasma aldosterone concentra-
tion and urinary aldosterone excretion at 7 days after RFA were normal-
ized without additional medication. Additionally, changes in blood pres-
sure and in the number of antihypertensive agents were evaluated.
Results: The technical and clinical success rates were 100%. More-
over, the number of antihypertensive agents decreased after the 
procedure in all patients. No severe complications associated 
with RFA, such as hypertensive crises, were observed. Although all 
patients reported local pain during RFA, the pain could be relieved 
by analgesics administration. There were minor complications (atel-
ectasis: five patients (62.5%) and retroperitoneal hemorrhage: one 
patient (12.5%)), but none of them required special treatment.
Conclusion: This pilot study suggested that percutaneous CTF-
guided RFA with a bipolar ablation system is effective and safe for 
the treatment of APAs.

P-307
Occupational dose optimization using active personal 
dosimeters: preliminary results
M. Mangiarotti1, L. D’Ercole1, F. Lisciandro1, P. Quaretti 2, 
L.P. Moramarco 2, E. Lafe 2, F. Zappoli Thyrion 2;
1Medical Physics Department, Fondazione Policlinico S.Matteo, Pavia, 
Italy, 2Interventional Radiology, Fondazione Policlinico S.Matteo, 
Pavia, Italy

Purpose: Occupational radioprotection optimization by means of 
active personal dosimeters (APD).
Material and Methods: A Raysafe i2 APD system was used, which 
gave real-time dose rate and cumulative dose values. After proper 
characterization, the APDs were positioned on the operators’ torso. 
Data for 40 interventional procedures were collected, and the cor-
relation between patient dose and occupational dose was investi-
gated, considering both the operators’ position and, if possible, the 
usage of the X-ray shielding available in the angiographic room.
Results: Good correlation was obtained between the kerma per area 
product (KAP) and APD readings for the first operator, when the oper-
ator was standing close to the image detector with the X-ray shield-
ing whether properly positioned (0.508 mSv/Gy·cm2; Spearman-r 
= 0.955; P = 0.0008) or not properly positioned (1.381 mSv/Gy·cm2; 
Spearman-r = 0.951; P < 0.0001). The correlation between the refer-
ence air kerma (Kar) and APD readings in the same conditions was 
also good, when the X-ray shielding was both properly positioned 
(0.131 mSv/mGy; Spearman-r = 0.921; P = 0.009) and not properly 
positioned (0.294 mSv/mGy; Spearman-r = 0.920; P < 0.001).
Conclusion: The employment of APDs has pointed out to the oper-
ators a significant dose reduction both by using the X-ray shielding 
properly, if possible, and by adopting dose optimization criteria for 
performing the procedure when shielding could not be used. Thus, 
the APD system can be considered an affordable and effective train-
ing tool in order to improve the operators’ habits.

P-308
Economic evaluation of glass yttrium-90 microspheres versus 
sorafenib for the treatment of advanced hepatocellular 
carcinoma: cost effectiveness analysis in the United Kingdom
S. Chaplin1, M. Taylor1, J. Lapon 2, J. White 3;
1Health Economics, York Health Economic Consortium, Heslington, 
United Kingdom, 2Global Market Access, BTG International Canada 
Plc, Ottawa, ON, Canada, 3Global Market Access, Biocompatibles UK 
Ltd, Camberley, United Kingdom

Purpose: Treatment options for patients with advanced hepatocel-
lular carcinoma (aHCC) are limited; sorafenib, a multi-targeted tyro-
sine kinase inhibitor, is the first-line standard of care for patients 
with well-preserved liver function and advanced tumours (classifi-
cation, BCLC-C stage). Yttrium-90 (Y-90) is an emerging alternative 
to sorafenib, and it is being evaluated in randomised phase III stud-
ies. We evaluated the cost effectiveness of Y-90 versus sorafenib to 
investigate the incremental cost utility (ICER).
Material and Methods: A Markov model with three health states (sta-
ble disease, progression and death) was developed to estimate 10-year 
(lifetime) outcomes for median survival (mOS), time-to-progression 
(TTP), adverse events, quality of life and costs. Evidence was taken from 
the published studies identified through a literature review.
Results: Y-90 increased TTP (6.2 vs. 4.9 m) and mOS (13.8 vs. 9.7 
m); quality-adjusted life years (QALY) favoured Y-90 (1.12 vs. 0.85). 
Total mean cost of Y-90 vs. sorafenib, including management of 
adverse events and post-progression chemotherapy, was £21,441 
vs. £34,050. Y-90 treatment was associated with a QALY gain of 0.27 
at a lower cost and therefore dominated. Moreover, Y-90 dominates 
if TTP and mOS are assumed to be equivalent. Deterministic and 
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probabilistic sensitivity analyses showed that results were sensitive 
to the parameters of cost, mOS and TTP.
Conclusion: This health economic analysis suggests that Y-90 glass 
microspheres may improve outcomes and reduce NHS costs com-
pared with sorafenib in patients with aHCC.

P-309
Conservative management of latent splenic pseudoaneurysms 
after blunt injury
Y. Koide1, T. Okada1, R. Tani1, S. Ishihara 2, M. Yamaguchi1, K. Sugimoto1, 

S. Nakayama 2;
1Department of Radiology and Center for Endovascular Therapy, 
Kobe University Hospital, Kobe, Japan, 2Department of Emergency 
Medicine, Hyogo Emergency Medical Center, Kobe, Japan

Purpose: Generally, latent splenic pseudoaneurysms (SPAs) after 
blunt injury are treated by transarterial embolization (TAE) because 
of the risk of delayed hemorrhage. However, some SPAs had been 
reported to occlude spontaneously, and their management is still 
controversial. We report our experiences in SPA management.
Material and Methods: One hundred and two patients were 
treated nonoperatively for blunt splenic injury from 2008 to 2014. Of 
these, 16 patients (mean ISS, 25.9±11.6; OIS 1 patient with Grade 2, 
8 with Grade 3, and 7 with Grade 4) developed latent SPAs on fol-
low-up CT at a mean number of 5.6±2.9 days after blunt injury. SPAs 
were treated based on physician preferences by TAE or conservative 
therapy. Pseudoaneurysm characteristics, treatment, and follow-up 
results were reviewed.
Results: Mean number of latent SPAs in 16 patients was 2.1±1.0 with 
a mean diameter of 11.8±6.5 mm. Among the 16 patients, 9 under-
went conservative treatment, 5 underwent TAE, and 2 were trans-
ferred to other hospitals.
Mean diameter of latent SPAs in the conservative treatment group 
was 11.9±3.6 mm (range, 7–20 mm). All SPAs were thrombosed spon-
taneously at 10±3.2 days after the injury (range, 7–15 days) and at 
5.2±1.2 days after the diagnosis (range, 3–7 days). Median period 
of strict bed rest and median total period of bed rest were 7 days 
(range, 2–31 days) and 13 days (range, 2–62 days), respectively. 
Median length of hospital stay was 15 days (range, 9–62 days). No 
delayed hemorrhage occurred during the follow-up period.
Conclusion: Conservative treatment is feasible and safe for small, 
latent SPAs (<20 mm). Long period of bed rest is required.

P-310
Outcomes of tracheobronchial temporary partial covered stent 
placement for benign disease
X.-W. Han, J. Ma;
Interventional Radiology, First Affiliated Hospital of Zhengzhou 
University, Zhengzhou, Henan Province, China

Purpose: To retrospectively determine mid-term outcomes in pa-
tients who have undergone temporary partial covered tracheobron-
chial stent placement for benign diseases.
Material and Methods: This is a retrospective analysis of 51 consec-
utive patients who received the stent placement between January 
2009 and March 2014. Causes of airway stenosis included tracheal 
tube injury (n=15), tracheobronchomalacia (n=8), tracheal amyloid 
(n=6), and endobronchial tuberculosis (n=22). Thirty-one patients 
were treated with temporary partial covered stent and 20 with tem-
porary partial covered branched stent. All stents were removed after 
approximately 85-95 days of placement. Respiratory function test 
was prospectively performed before and 1 day after stent place-
ment. Respiratory function was assessed in terms of visual analog 
scale (VAS) and Karnofsky Performance Status (KPS). All cases were 
scheduled for clinical and imaging follow-up using CT before stent 

placement and at 1 and 6 months after removal of the stent to mea-
sure the diameter of the stenosis on CT.
Results: The procedure was completed in all patients without com-
plications. VAS and KPS significantly improved (p<0.05). Statistically 
significant difference between diameter of the stenosis before stent 
placement and that at 1 month after stent removal was identified 
(p<0.05). Statistically significant difference between diameter of the 
stenosis before stent placement and that at 6 months after stent 
removal was identified (p<0.05). However, no significant deference 
was noted between 1 month and 6 months after stent removal.
Conclusion: Temporary partial covered stent is feasible and effec-
tive to manage with benign tracheobronchial stenosis.

P-311
Geniculate artery embolisation for haemarthrosis post-knee 
surgery: a review
J.E. Kirk, P.M. Bungay, J.G. Pollock;
Interventional Radiology, Royal Derby Hospital, Derby, United Kingdom

Learning Objectives: To review the potential causes of bleeding 
post-knee surgery, including iatrogenic vascular injury as well as 
delayed pathology such as synovial hypervascularity causing recur-
rent haemarthrosis.
To describe the role of interventional techniques in the treatment of 
such patients, including coil embolisation, particulate embolisation, 
the use of liquid embolic agents and stent-graft insertion.
Background: Vascular complications are rare following knee sur-
gery and can be difficult to diagnose and treat, requiring specialist 
techniques and comprehensive understanding of the arterial anat-
omy. We describe common causes and endovascular treatments for 
post-knee surgery haemorrhage and review the relevant anatomy, 
concentrating on the geniculate arteries.
Clinical Findings/Procedure: We review the imaging and treatment 
of 7 cases (6 patients) treated at our institution for bleeding compli-
cations post-knee surgery, 6/7 cases following knee replacement.
Angiography demonstrated small vessel injury in 4 patients, 3 of 
which were due to pseudoaneurysms arising from the geniculate 
arteries and underwent successful coil embolisation. Another with 
evidence of small vessel injury was embolised using Onyx liquid 
embolic agent. In 1 patient, there was a traumatic large vessel injury 
to the popliteal artery that was treated with stent-graft insertion.
Two cases presented later with recurrent haemarthrosis, and syno-
vial hypervascularity was demonstrated on catheter angiography. 
These were treated successfully with superselective microcatheter 
PVA particle embolisation via the geniculate arteries.
Conclusion: There are a variety of pathologies that can cause both 
acute and delayed presentation of bleeding post-knee surgery. 
Catheter angiography is often required to diagnose the underlying 
vascular abnormality and advanced embolic techniques for treatment.

P-312
Lymphatic intervention for various kinds of lymphorrhea
M. Inoue, S. Nakatsuka, H. Yashiro, M. Jinzaki;
Diagnostic Radiology, School of Medicine, Keio University, Tokyo, Japan

Learning Objectives: To learn about lymphatic interventions for 
various kinds of lymphorrhea.
Background: Lymphorrhea, defined as the leakage of lymphatic fluid, 
can develop as an iatrogenic complication of thoracic, cardiac, abdo-
minal, and neck surgery. Massive lymphorrhea, including chylotho-
rax, is uncommon, which sometimes becomes a serious condition 
associated with adverse sequelae. Early intervention has become 
increasingly popular as a treatment strategy for such conditions.
Clinical Findings/Procedure: Six sessions of lymphatic interven-
tion for lymphorrhea (chylothorax: 4, abdominal lymphorrhea: 2) are 
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being presented. Referring to the information obtained by intrano-
dal lymphography (IL), the optimal intervention was chosen.
In 5 cases, IL visualized the lymphatic fluid leakage. Of the 4 cases 
with chylothorax, fine-needle puncture of the cisterna chyli visual-
ized by IL under fluoroscopy was possible in 3, followed by embo-
lization of the thoracic duct with NBCA after successful insertion of 
a microcatheter in 2. In the case in which microguidewire insertion 
resulted in failure, IL was still helpful for appropriate drain insertion 
and sclerotherapy of the fistula using OK-432. In the other case of 
chylothorax, thoracic duct was punctured with a fine needle under 
CT fluoroscopy, followed by NBCA injection, which resolved the leak-
age. Of the 2 cases with abdominal lymphorrhea, in 1 case, IL suc-
cessfully visualized the lymphatic fistula from paraaortic lymphatics, 
which spontaneously resolved without additional treatment, and in 
the other case, the fistula at the hepatic hilum was visualized only 
by percutaneous transhepatic lymphangiography and resolved after 
appropriate drain insertion and sclerotherapy with OK-432.
Conclusion: Lymphatic intervention for lymphorrhea is safe and 
feasible.

P-313
Hereditary hemorrhagic telangiectasia (HHT): screening for 
significant complications
B. Wolford, T.B. Kinney;
Department of Radiology, UCSD Medical Center, San Diego, CA, 
United States of America

Learning Objectives: To promote a working knowledge of effective 
screening for the life-threatening complications of HHT, which can 
be utilized by practitioners, as well as patients and family members.
Background: HHT (autosomal dominant inheritance) affects 
approximately 1 in 5000 people, so awareness of the disease is lim-
ited. The abnormal vascularity affecting HHT patients stems from 
genetic mutations of proteins that influence signaling of vascular 
endothelial cells and lead to either telangiectasias or arteriovenous 
malformations (AVMs) in a variety of organ systems.
Clinical Findings/Procedure: Screening of symptomatic or asymp-
tomatic AVMs in HHT patients is important to reduce morbid-
ity and mortality from complications in the pulmonary, cerebral, 
and hepatic circulations. Other significant complications of HHT 
include iron deficient anemia from epistaxis or chronic GI blood 
loss. Diagnosis of HHT can be made by clinical methods using the 
Cura ao criteria or genetic testing. Patients frequently have vis-
ible telangiectasias of the lips or finger tips. Epistaxis is the most 
frequent symptom and can be graded using the epistaxis severity 
score. Patients are screened via laboratory evaluation for iron defi-
cient anemia, echo-bubble cardiology for pulmonary shunts, and 
brain MRI to evaluate for cerebral AVMs. With a positive echo-bubble 
study, patients are referred for a chest CT; and if pulmonary AVMs 
are found of treatable size, they are embolized. Cerebral AVMs are 
treated by various methods, including catheter-based techniques. 
Referral to an experienced ENT is helpful for refractory epistaxis.
Conclusion: Knowledge of appropriate HHT screening is important 
to reduce life-threatening complications in such patients.

P-314
Radiation protection in interventional radiology: a review 
beyond aprons, goggles and shields
B. Shaygi1, A.F. Watkinson1, M.J. Lee 2;
1Interventional Radiology, Royal Devon & Exeter NHS Foundation 
Trust, Exeter, United Kingdom, 2Department of Academic Radiology, 
Beaumont Hospital Dublin, Dublin, Ireland

Learning Objectives: This educational review will encompass both 
technical and behavioural aspects of radiation protection in inter-
ventional radiology (IR).
Background: IR is now at the forefront of modern hospital medicine 
with increasing demand for IR services both in and out of hours. Not 
only are procedure numbers increasing but also is the complexity of 
cases. This increase in the number and complexity of IR procedures 
has led to an increase in ionising radiation exposure. This highlights 
the importance of understanding and applying good principles of 
radiation protection. Cataract development and head and neck 
tumours are increasingly reported among practitioners. It is vital to 
minimise ionising radiation to the staff and patient, while maintain-
ing an acceptable image quality without compromising the quality 
of clinical care. This goal is only achievable with appropriate educa-
tion and training in radiation protection.
Clinical Findings/Procedure: We will review operational and be-
havioural factors, such as reloading and magnification of previous 
studies, road map creation and last image hold, as well as equipment 
advances such as dose rate alarms, DoseAware systems, pulsed fluo-
roscopy, fluoroscopy dose rate, flat panel detectors, intelligent filtra-
tion, virtual collimation and image processing software, including 
frame averaging, recursive filtering and edge enhancement.
Conclusion: Radiation protection in IR includes a wide array of vari-
ables, from operational and behavioural factors to equipment and 
technical advancements.
Setting local standards and training, with regular audit, are vital to 
improve the awareness and maintain the quality of care by reducing 
the ionising radiation exposure.

P-315
Embolization of visceral artery aneurysms: individualizing 
therapeutic options
M. Correia, F. Veloso Gomes, T. Bilhim, É. Coimbra;
Radiology, Hospital Curry Cabral, Lisbon, Portugal

Learning Objectives: The purpose of this study is to review the cur-
rent concepts and treatment strategies of visceral artery aneurysms 
(VAAs), based on the clinical presentation, comorbidities, location, 
size, and nature of the aneurysm (true vs false).
Background: The prevalence of visceral artery aneurysms (VAAs) 
ranges between 0.1% and 2%. There has been an increase in number 
of reported VAAs, which may be attributed to increased awareness, 
improved imaging modalities, and increase in number of percutane-
ous procedures. CT angiography remains the diagnostic modality of 
choice. The most common location of VAAs is the splenic artery, fol-
lowed by the hepatic artery. VAAs carry a significant risk of rupture, 
as high as 44% for hepatic aneurysms. Presently, endovascular repair 
is considered as the first-line treatment of VAAs. Management prin-
ciples and treatment options have evolved; the choice of technique 
should be based on the type and local anatomy of VAAs. Technical 
success relies on the exclusion of VAAs from the circulation, com-
bined with preservation of distal flow.
Clinical Findings/Procedure: Therapeutic options for VAAs, includ-
ing the sac-packing technique, sandwich technique, use of covered 
stent, and stent-assisted coil embolization, are illustrated with cases 
from our teaching files. We will emphasize the reasons behind each 
particular choice of procedure, according to the vessel pathology 
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and tortuosity, suitability of a particular treatment strategy, and our 
technical experience.
Conclusion: Treatment of VAAs requires familiarization with differ-
ent kinds of embolization techniques and knowledge of their indica-
tions in order to apply the most suitable option, taking into account 
the individual patient.

P-316
Percutaneous neurolysis with pulsed radiofrequency: from A to Z
D.K. Filippiadis, G. Velonakis, A. Mazioti, S. Grigoriadis, E. Brountzos, 

N.L. Kelekis, A.D. Kelekis;
2nd Radiology Department, University General Hospital “Attikon”, 
Athens, Greece

Learning Objectives:
1. To review the basis of pulsed RF neurolysis
2. To illustrate with case-based examples most common applica-

tions of pulsed RF neurolysis in the management of chronic pain
3. To provide tips and tricks for safe and efficient pulsed RF neurolysis
Background: Ablation of nervous system elements can be per-
formed by means of extreme cold (cryoablation), of alcohol or phe-
nol application (chemical neurolysis) and of high temperature radio-
frequency. RFA can be safe, efficacious, precise and reproducible. 
Fluoroscopy or computed tomography is used for precise electrode 
placement. Motor and sensory stimulation tests are used prior to 
ablation increasing safety and precision.
Clinical Findings/Procedure: Pulsed RF uses brief ‘pulses’ of high-
voltage RF energy, aiming at localised voltage fluctuations with-
out excessive heating that might cause coagulation necrosis. During 
pulsed RF, the generated heat is dissipated between pulses, resulting 
in a transient inhibition of evoked synaptic activity. Pulsed RF results 
in more reversible and less neuro-destructive effect than continu-
ous RF. Proposed protocol includes 20-ms pulsing with voltage less 
than 60 kHz aiming for a target temperature of less than 42°C. Clinical 
applications of pulsed RF neurolysis include cervical or lumbar facet 
joint nerve ablation, sacroiliac joint nerve ablation, intervertebral disc 
RFA, dorsal root ganglion and sympathetic ganglia RFA.
Sympathetic ganglia RFA include application of the technique in 
celiac plexus, lumbar sympathetic plexus, thoracic sympathetic chain 
and ganglion impar.
Conclusion: Pulsed RF neurolysis represents an attractive alterna-
tive in the therapeutic armamentarium of chronic pain manage-
ment. Imaging guidance along with motor and sensory stimulation 
tests provide precise placement of the electrode, thus enhancing 
safety and efficacy.

P-317
Rapid haemorrhage control (RHC)
F. Sakhinia1, N. Kakani 2;
1Vascular Radiology, Sheffield Vascular Institute, Sheffield, United 
Kingdom, 2Interventional Radiology, London Health Science Centre, 
London, ON, Canada

Learning Objectives:
1. Review of current practices of haemorrhage control in interven-

tional radiology
2. Indications
3. Commonly used devices
4. Tips and tricks
5. Avoiding pitfalls
Background: Interventional radiology is increasingly taking a lead-
ing role in acute haemorrhage control. Common causes include gas-
trointestinal and postpartum haemorrhage, trauma, coagulopathy 
and iatrogenic vessel rupture. It is critical for interventionalists to 
understand the aetiology and immediate management strategies 

to stabilise patients and maintain patient safety. Increasingly, inter-
ventional radiologists are expected to form an integral part of the 
trauma team and provide their experience in haemorrhage con-
trol secondary to trauma and vessel injury. Advances in vascular 
access, embolisation, balloon occlusion therapy and percutaneously 
inserted stent grafts have facilitated rapid control of haemorrhage 
using minimally invasive techniques. This poster aims to provide a 
guidance in the current management of acute haemorrhage.
Clinical Findings/Procedure: The following points will be discussed:
1. Aetiology
2. Indications
- Signs
- Markers
- History / mechanism of injury
3. Imaging of choice
4. Patient safety in the angiography room
5. Technique and equipment:
- Immediate control in a major vessel (>6 mm, aorta, iliac arteries)
- Immediate control in an intermediate vessel (4-6 mm)
- Immediate control in a small vessel (<4 mm)
- Immediate control in a solid organ
- Immediate control in postpartum haemorrhage
Conclusion: Knowledge and awareness of haemorrhage control is an 
essential repertoire for all levels of interventional radiologists. Given 
the current demands for prompt minimally invasive haemorrhage 
control in large centres, we hope the above information serves as a 
quick summary and refresher.

P-318
Resuscitation in the angiography room
F. Sakhinia1, N. Kakani 2;
1Vascular Radiology, Sheffield Vascular Institute, Sheffield, United 
Kingdom, 2Interventional Radiology, London Health Science Centre, 
London, ON, Canada

Learning Objectives: Safe resuscitation in interventional radiol-
ogy is a vital skill that all interventionalists should have and update 
routinely. This poster aims to highlight the steps in resuscitating a 
patient following an emergency during an interventional procedure 
in the angiography room. The common aetiologies and their appro-
priate management will be considered and summarised.
Background: Given the ever-increasing complexity of cases being 
performed in the interventional radiology department, resuscita-
tion in the angiography room is a crucial skill to learn and maintain. 
It is also the responsibility of the lead interventionalist to train and 
monitor the competencies of the team and to make sure everyone 
is up to date with the current resuscitation protocols. Knowledge 
of the available emergency drugs and collaboration with hospital 
crash teams is an essential factor in delivering emergency care to the 
patient in a timely manner.
Clinical Findings/Procedure: This poster aims to cover the follow-
ing points related to this topic:
1. Aetiology of common emergencies in the angiography room
2. Immediate management
– A-Airway
– B-Breathing
– C-Circulation and Call for help
– D-Do not remove catheters or wires or sheaths, Drugs
– E-Evaluate the situation
3. Drugs
4. Crash teams
5. Following resuscitation
– Patient safety
– Can you continue / complete the procedure?
6. Team brief and follow-up



SS/FC/HL/HTS/CMCIRSE 2015 S283Posters

Conclusion: Management of emergencies in interventional radi-
ology is a crucial skill for any trainee and practicing physician to 
acquire and maintain. Regular updates and team simulation exer-
cises/role plays will play a crucial role in the team’s readiness to deal 
with emergencies.

P-319
Optimizing care for the obese patient in interventional 
radiology
V. Jaswani1, R. Oklu 2, A.R. Deipolyi1;
1Radiology, Division of Vascular and Interventional Radiology, NYU 
Langone Medical Center, New York, NY, United States of America, 
2Radiology, Massachusetts General Hospital, Boston, MA, United 
States of America

Learning Objectives:
1. Understand the challenges obese patients pose for interventional 

radiologists
2. Elucidate strategies to optimize care for obese patients under-

going invasive procedures
3. Describe pathophysiology of increased risk of malignancy in 

obese patients
Background: More than a third of US adults are obese. Increased 
weight is associated with elevated risk of coronary artery disease, 
diabetes, hypertension, hepatobiliary disease, and many cancers, 
including endometrial, breast, and colon. These diseases increase 
the likelihood that these patients will require an IR procedure. Given 
their comorbidities, obese patients may be poor surgical candidates, 
often referred to IR.
Clinical Findings/Procedure: Obesity poses challenges peri- and 
post-procedurally. Obesity may threaten the airway, increasing re-
quired sedation doses and sedation risk. Obese patients are difficult 
to position and may require higher kVp, exposing themselves and 
staff to excess radiation. Ultrasound guidance may be inadequate. 
Obese patients have more frequent non-diagnostic renal biopsies. 
Overweight patients have increased risk of groin complications after 
arteriotomies from inadequate compression. Optimizing care for 
obese patients entails careful planning, e.g., ensuring availability of 
appropriate-length devices, intra-procedure considerations such as 
collimating to reduce radiation, and peri-procedure counseling on 
deleterious effects of obesity. Obesity heightens cancer risk, particu-
larly hepatocellular carcinoma, possibly from chronic hepatic inflam-
mation. Understanding these mechanisms may elucidate novel anti-
neoplastic therapies.
Conclusion: Due to high prevalence and associated comorbidities, 
obesity is common among IR patients. Recognizing special consid-
erations for this population may reduce risks and improve outcomes 
after IR procedures. Understanding the mechanisms predisposing 
the obese to increased cancer risk, particularly HCC, may also help 
direct future cancer therapies.

P-319a
Clotting for the radiologist
D. Reynolds1, A. Lawrie 2, L.K. Venigalla 3, H. Watson 2;
1Radiology, Aberdeen Royal Infirmary, Aberdeen, United Kingdom, 
2Haematology, Aberdeen Royal Infirmary, Aberdeen, United 
Kingdom, 3Interventional Radiology, Aberdeen Royal Infirmary, 
Aberdeen, United Kingdom

Learning Objectives: This poster is a joint venture between radiol-
ogy and haematology. We will cover essential information which a 
radiologist should know before embarking on any invasive proce-
dure be it biopsy, drainage or even an endovascular procedure.
Background: When undertaking radiologically guided procedures, 
the practitioner needs to consider the risks to the patient. Although 

such procures are often minimally invasive, the outcomes can be 
fatal in a patient with a clotting abnormality. This may be due to an 
inherent abnormality which the patient already has, an acquired 
abnormality secondary to illness or an iatrogenic abnormality.
Clinical Findings/Procedure: In this poster, we will briefly cover the 
clotting cascade before discussing where the abnormalities occur and 
how these can be detected and addressed. We will cover blood test 
results and discuss at what levels one is safe to proceed. We will also 
cover some of the newer anticoagulants which the radiologist may 
have no clinical experience of; we will cover how they work and how 
they can be reversed in either an elective or emergency situation.
Conclusion: Knowing if a patient has a clotting abnormality and 
understanding how it occurs is vital for a clinician trying to decide if 
the risks of a procedure outweigh the benefits. Knowing if and how 
it can be treated may change the decision to proceed or at least the 
steps taken pre-procedure.

P-320
A case of misplacement of a central line into the 
brachiocephalic artery traversing the internal jugular vein 
(IJV): successful treatment with Angioseal whilst maintaining 
patency of the IJV
K.K.Y. Tan, A. Abu-Omar, S. Fernando, M. Crawford, M. Lewis, S. Girling, 

P. Wilson, J. Saada, A. Farghal;
Norwich Radiology Academy, Norfolk & Norwich University Hospital 
NHS Trust, Norwich, United Kingdom

We present a case of a 47-year-old lady who presented with a mis-
placed central line into the brachiocephalic artery, traversing both 
walls of the right internal jugular vein. The line was safely removed 
and successfully treated with an Angioseal closure device.

P-321
Percutaneous retrieval of dislodged portacath from the 
pulmonary trunk in an infant
I. Rehman, K. Aftab, I.K. Niazi, S. Khawar;
Department of Radiology, Shaukat Khanum Memorial Cancer 
Hospital and Research Centre, Lahore, Pakistan

An infant was admitted for chemotherapy, but blood could not be 
aspirated from the portacath. CXR demonstrated the dislodged cath-
eter tubing straddling the pulmonary arteries. It was successfully and 
uneventfully retrieved percutaneously using a goose-neck snare.

P-322
Endovascular treatment of an inadvertent left internal 
mammary artery to great cardiac vein fistula
A. Bas, S.G. Kandemirli, F. Gulsen, M. Cantasdemir, F. Numan;
Department of Radiology, Istanbul University Cerrahpasa Medical 
Faculty, Istanbul, Turkey

Herein we present a case of an iatrogenic LIMA to coronary sinus 
anastomosis treated by detachable coil embolization. Use of detach-
able coil offers more precise deployment in the treatment of the aor-
tocoronary fistula.
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P-323
Unconventional employment of a vascular plug
D.L. Lauretti, S. Vitali, A. Grigolini, O. Perrone, A. Cicorelli, I. Bargellini, 
R. Cioni;
Diagnostic and Interventional Radiology, University of Pisa, Pisa, Italy

A 61-year-old woman with misplacement of the central venous cath-
eter (CVC) on the origin of the right common carotid artery.
An endovascular treatment was performed to remove CVC and close 
the access site by placing a vascular plug along the arterial wall.

P-324
Trans-lymphatic therapy for the management of postsurgical 
lymphocele refractory to sclerotherapy
J. Kim, J.H. Won, Y. Baek;
Department of Radiology, Ajou University Hospital, Suwon, Korea

We report a case of a female with a postsurgical cyst in the pelvic cav-
ity that was refractory to percutaneous drainage and sclerotherapy, 
but it was successfully treated by intranodal lymphangiography with 
embolization of the lymphatic inflow using N-butyl cyanoacrylate.

P-325
Therapy of a symptomatic aortoesophageal and 
esophagotracheal fistula
G.M. Wirth1, S. Schotten1, K.F. Rahman 2, C. Düber1, M.B. Pitton1;
1Diagnostic and Interventional Radiology, University of Mainz, Mainz, 
Germany, 2I. Medical Clinic, University of Mainz, Mainz, Germany

Massive aortoesophageal bleeding from the aortoesophageal fistula 
following stent implantation to treat an esophagotracheal fistula in 
stenosing esophageal carcinoma.
Endovascular sealing of the penetrated aortic ulcer using TEVAR was 
performed, with additional simultaneous overlapping esophageal 
stent-graft implantation to seal the persistent esophagotracheal fistula.

P-326
Cisterna chyli embolization for massive chylous ascites due to 
esophagectomy
F. Petrocelli1, F. Camerano 2, G. Bovio 2, A. Utili 2, G. Salsano 2, C. Ferro 2;
1Radiology and Interventional Radiology, IRCCS San Martino, 
University Hospital, Genoa, Italy, 2Radiology and Interventional 
Radiology, IRCCS San Martino, University Hospital, Genoa, Italy

A patient with abdominal lymphatic leakage underwent a cisterna 
chyli embolization in three different sessions. The procedures were 
made by percutaneous transabdominal access of cisterna chyli after 
lymphangiography with direct puncture, under ultrasound guid-
ance, of an inguinal lymph node.

P-327
Emergency endovascular treatment of subclavian 
arteriogastric fistula after esophagectomy with gastric tube 
reconstruction via poststernal route
N. Sakamoto, T. Taniguchi, H. Tomimatsu, S. Noguchi, M. Nishioka, 

T. Oda;
Radiology, Tenri Hospital, Tenri, Japan

A 68-year-old man with a history of esophagectomy and gastric 
pull-up was brought to emergency department due to life-threaten-
ing gastrointestinal bleeding. Computed tomography revealed right 
subclavian arteriogastric fistula, and subclavian artery stent-graft 
placement was performed to treat the hemorrhage.

Peripheral vascular disease intervention

P-328
Histopathologic differences of experimental aneurysms 
treated with bare, fibered, and PGLA microcoils
Y. Usami, N. Hirokawa, S. Masato, H. Okuda;
Radiology, Oncology, Sapporo Medical University Hospital, Sapporo, 
Japan

Purpose: To evaluate histopathologic features in experimental 
aneurysms embolized with bare, fibered, and PGLA coils.
Material and Methods: All animal work was performed in compli-
ance with relevant guidelines and received approval from the insti-
tutional animal care committee. Eight experimental aneurysms were 
reconstructed to the carotid artery in 2 swine. We divided them into 
3 groups: bare coil alone (B group), combination of fibered and PGLA 
coil (F/P group), and PGLA coil alone (P group). We embolized with 
bare coil in 2 aneurysms, combination of fibered and PGLA coil in 4, 
and PGLA coil in 2. We assessed the extent of coverage of neointima 
macroscopically at 5 weeks. Histopathologic data of all aneurysms at 
5 weeks were also analyzed in terms of neointimal formation, fibro-
sis, foreign body cell infiltration, and organization.
Results: No significant differences were found among each group 
regarding aneurysm size and VER (volume embolization ratio). 
Neointima was present in all aneurysms macroscopically, excluding 
a limited area associated with protrusion of the coil loop in 2 aneu-
rysms. Neointimal thickness was significantly greater in the FP and P 
groups than in the B group (P=0.01). No significant differences were 
found regarding the extension of fibrosis and organization in each 
group. Inflammation with foreign body cell infiltration tended to be 
greater in the F/P group (P=0.06) but was not significantly different.
Conclusion: Neointimal formation was prominent in the F/P and P 
groups. Foreign body cell infiltration tended to be greater in the F/P 
group.

P-329
Three-year outcome of the heparin-bonded Viabahn for 
superficial femoral artery occlusive disease
B. Golchehr1, R. Kruse 2, L. van Walraven 3, C.J. Zeebregts 4, M.M. Reijnen5;
1Surgery, Rijnstate Hospital, Arnhem, Netherlands, 2Vascular 
Surgery, Isala Clinic, Zwolle, Netherlands, 3Vascular Surgery, St Antonius 
Hospital, Sneek, Netherlands, 4Vascular Surgery, UMC Groningen, 
Groningen, Netherlands, 5Vascular Surgery, Rijnstate Hospital, 
Arnhem, Netherlands

Purpose: Self-expanding covered stents for superficial femoral artery 
(SFA) occlusive disease have undergone an evolution during the years. 
Early results of latest generation, the heparin-bonded Viabahn with 
a contoured proximal edge, were promising, with reported 1-year 
primary patency rates of 73–78% in long lesions. The aim of the pres-
ent study was to present the 3-year outcome of the heparin-bonded 
Viabahn for SFA occlusive disease.
Material and Methods: All patients treated with a heparin-bonded 
Viabahn at three centers between April 2009 and December 2011 
were included in the study and retrospectively analyzed. Clinical 
state in Rutherford category, ankle-brachial indices (ABI), and duplex 
ultrasound scans were the features of follow-up at 6 weeks and 6, 12, 
24, and 36 months. Primary endpoints of the study were 3-year pri-
mary, primary assisted, and secondary patency rates.
Results: A total of 73 SFAs in 70 patients were treated with a hep-
arin-bonded Viabahn and included in the study. Fifty-four patients 
were males (78%), and the mean age was 70.0 ± 9.1 years. The mean 
lesion length was 17.4 ± 7.0 cm, and 84% of patients were classi-
fied as TASC-2 C and D. Median follow-up was 25 months (range, 
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2–55 months). The 3-year primary, primary assisted, and secondary 
patency rates were 59%, 71%, and 82%, respectively, with a 3-year 
freedom from amputation of 100%.
Conclusion: The use of heparin-bonded Viabahn for SFA occlusive 
disease is related to patency rates within the limits of surgical recon-
struction. The procedure is related to a low morbidity and amputa-
tion rate.

P-330
Minimally invasive treatment of Trans-Atlantic Inter-Society II 
Type C and D iliac occlusive disease  
V. Starodubtsev, A. Karpenko, P. Ignatenko, A. Rabtsun;
Hybrid and Vascular Surgery, Novosibirsk Research Institute of 
Circulation Pathology named by Meshalkin, Novosibirsk, Russian 
Federation

Purpose: The purpose of our study was to evaluate immediate- 
and long-term results of hybrid and open surgery operations in the 
patients with chronic ischemia for TASC II C and D iliac lesions.
Material and Methods: In this prospective, nonrandomized study 
conducted from 2010 to 2013, 65 patients with the diagnosis of aor-
toiliac atherosclerotic disease were included. Sixty-five iliac endo-
vascular procedures (99 stents) were performed. All patients had 
critical ischemia and objective evidence of TASC II type C and D iliac 
occlusive disease.
Results: Early (<30 days) stent thrombosis was detected in two cases 
(3%). In 2 (3%) patients, there was evidence of post procedural dis-
tal thromboembolism. The mean follow-up was 26.5 months (range, 
6–48). The cumulative primary stent patency at 1, 2, 3 and 4 years 
was 96±2.8%; 92.4±4.4%; 79.5±7.8% and 68.2±9.8% respectively. 
Limb salvage rate at 1 and 2 years was 94.5±3.2% and 87.5±5.5% 
respectively. The stent length of approximately 100-mm cut point 
produced a sensitivity of 85.7% and a specificity of 93.1%. The pri-
mary patency rates at 24 months were 91.7% ± 7.9% for the stents 
≤100 mm and 78.3% ± 10.3% for the stents >100 mm, respectively 
(P = 0.033).
Conclusion: Iliac artery stenting is an effective minimally invasive, 
endovascular treatment for extensive occlusive disease of iliac seg-
ment (TASC C and D).
Our study has revealed an increased risk of stent thrombosis or in-
stent restenosis in patient with stents >100 mm.

P-331
Magnetic resonance angiography of a new hybrid nitinol ring 
stent for accurate anatomical and functional assessment of 
in-stent restenosis
A. Parthipun1, S. Ilyas 2, K.N. Katsanos 3, N. Karunanithy1;
1Interventional Radiology, Guy’s and St. Thomas’ NHS Foundation 
Trust, London, United Kingdom, 2Interventional Radiology, 
Guy’s and St. Thomas’ NHS Hospital, London, United Kingdom, 
3Interventional Radiology, Guy’s and St. Thomas’ Hospitals, London, 
United Kingdom

Purpose: Metallic vascular stents cause significant susceptibility arte- 
facts on MR imaging, prohibiting accurate assessment of restenosis 
by MR angiography (MRA). The authors report the application of MRA 
for anatomical and functional follow-up imaging of a novel hybrid 
heparin-bonded nitinol ring vascular stent (TIGRIS; Gore Medical) 
in the popliteal artery that allows artefact-free in-stent lumen visu- 
alisation.
Material and Methods: A single-centre prospective study of 8 indi-
viduals with TIGRIS femoropopliteal artery stent placement was con-
ducted. MRA included first a turbo-spin-echo non-contrast acqui-
sition and second a time-resolved 3-station contrast-enhanced 3D 
bolus chase. Phase-contrast velocity-encoded acquisitions were 

acquired above and within the TIGRIS stents for functional assess-
ment. Quantitative vessel analysis of multiplanar reformatted MRA 
images were performed to calculate in-stent restenosis (diameter 
stenosis; %). Peak systolic velocity ratio (PSVR) was derived from the 
velocity encoded data to ascertain percentage stenosis. Systolic pres- 
sure gradients across the TIGRIS stents were assessed with the use of 
the modified Bernoulli equation.
Results: From December 2013 to November 2014, 10 TIGRIS stents 
were assessed with non-contrast, contrast-enhanced and phase con-
trast-MRA at 6-month follow-up. All imaged stents demonstrated 
artefact-free visualisation of the stent lumen and allowed for phase 
contrast flow measurements in the stented segment. Percent in-
stent restenosis was 23.3±23.4% and corresponding estimated PSVR 
was 1.2±0.4. Bernoulli-derived pressure gradient was 3.8±5.0mmHg. 
One case of >50% restenosis was identified (65% diameter stenosis 
with PSVR 1.8 and 11mg gradient).
Conclusion: The TIGRIS hybrid nitinol ring stent allows for non-inva-
sive quantitative anatomical and functional MRA imaging of lumen 
restenosis for longitudinal follow-up purposes.

P-332
Use of drug-coated balloon PTA as a first-line treatment for all 
SFA lesions
K.F. Keirse, P. Peeters;
Vascular Surgery, Imelda Hospital, Bonheiden, Belgium

Purpose: To investigate the efficacy of drug-coated balloon angio-
plasty for all SFA lesions.
Material and Methods: The patient cohort was a subgroup of the pro-
spective controlled trial IN.PACT Global conducted at our institution. 
Between October 2012 and September 2014, 92 patients (116 limbs 
treated) were enrolled. The efficacy endpoint of the trial was freedom 
from clinically driven TLR and primary patency within 12 months. Safety 
endpoint included freedom from MAE through 30 days, freedom from 
target limb amputation and freedom from TLR within 12 months.
Results: Of the 92 patients enrolled, 88% had intermittent claudica-
tion and 12% presented with critical limb ischemia. For lesion treat-
ment, only 30% received a bail-out stenting for residual stenosis or 
flow-limiting dissections. The overall mean lesion length was 149.6 
mm. Early results show a freedom from TLR at 12 months of 92% and 
a primary patency at 12 months of 88%.
Conclusion: Treatment of all real-world SFA disease with DEB seems 
safe and feasible, shows promising primary patency rates and 
appears to have lower bail-out stenting rates than POBA in other SFA 
trials. As these 12-month data show promising results, full 12-month 
and preliminary 24-month data will be presented at the congress.

P-333
OffRoad™ re-entry catheter system for subintimal recanalization 
of chronic total occlusions in femoropopliteal arteries: primary 
safety and efficacy results of the Re-ROUTE trial
K.F. Keirse
Vascular Surgery, Imelda Hospital, Bonheiden, Belgium

Purpose: To demonstrate efficacy and safety of the reentry device.
Material and Methods: A total of 92 patients (mean lesion length 
175.1 ± 85.4 mm) were enrolled in this prospective, single-arm, mul-
ticenter, post-market study conducted at 12 centers in Europe. To be 
eligible for the study, patients were required to have claudication or 
critical limb ischemia and a de novo or re-occluded CTO lesion in a 
native femoropopliteal artery. Target lesion length ≥ 1 cm and ≤ 30 cm 
and a minimum reference vessel diameter of 4 mm by visual assess-
ment were required.
Results: Eighty-seven patients were evaluable for the primary 
30-day safety endpoint. The composite rate of device-related major 
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adverse events was 3.4% (3/87). All 3 events were clinically signifi-
cant peripheral embolisms, and the event rate was lower than the 
prespecified acceptable threshold. Effectiveness was based on 
device technical success, defined as placement of a guidewire in the 
true lumen distal to a CTO as confirmed by an angiography core lab. 
The core lab-confirmed success rate was 92.1% (70/76); however, the 
core lab was unable to evaluate all cases due to lack of proper post-
operative images. Site-reported technical success was 84.8% (78/92). 
Technical success rates exceeded the prespecified performance 
goal.
Conclusion: The Re-ROUTE trial results demonstrate acceptable 
performance of the OffRoad system in terms of safety and techni-
cal success.

P-334
Tack-optimized angioplasty for femoropopliteal arteries using 
the Tack-It endovascular systemTM: single-center experiences
C. Wissgott1, O. Lorenzen 2, C.W. Luedtke1, F. Scheer1, P. Kamusella1, 

R. Andresen1;
1Institute of Diagnostic and Interventional Radiology/Neuroradiology, 
Westkuestenklinikum Heide, Academic Teaching Hospital of the 
Universities of Kiel, Luebeck and Hamburg, Heide, Germany, 2Clinic 
for Cardiology, Westkuestenklinikum Heide - Academic Teaching 
Hospital of the Universities of Kiel, Luebeck and Hamburg, Heide, 
Germany

Purpose: Dissection or tissue flaps often occurs after the angioplasty 
of femoropopliteal arteries, resulting in a need for stent placement 
to prevent restenosis or reocclusions, if left untreated. The aim of 
this study was to evaluate the safety and effectiveness of the Tack-It 
endovascular system™ (Intact Vascular, Wayne, PA), which is indicated 
for tissue apposition to optimize balloon angioplasty instead of nor-
mally used stents.
Material and Methods: Sixteen subjects (mean age, 72.6±8.4 years) 
were enrolled and treated with the Tack-It endovascular system™ 
after the angioplasty of femoropopliteal arteries. The tack, which 
is made of nitinol, has a length of 6 mm and low outward force and 
indicated for arterial vessel diameters from 2.5 to 5.5 mm. The mean 
lesion length was 51.9±26.4 cm. The median stenosis was 91.6±10.6%. 
A median of 1.7±1.0 dissections after angioplasty was observed, and 
3.4±1.59 tacks were implanted per subject.
Results: The technical success rate was 100%. The ankle-brachial 
index (ABI) improved from 0.60±0.19 at baseline to 0.99±0.18 after 
1 month and 0.93±0.15 after 12 months (p<0.05). Pain-free walking 
distance improved from 81.3±78.1 m to 200.0±141.4 m. There were 
no major adverse events. There were no cases of death or amputa-
tion during follow-up. We observed one restenosis during follow-up.
Conclusion: The results of the study demonstrate that the Tack-It 
endovascular system™ is a very safe and effective treatment option 
to optimize the results of angioplasty. Long-term clinical evidence is 
needed to confirm the clinical benefits of this novel technology.

P-335
Efficacy of percutaneous sclerotherapy for venous 
malformations causing airway tract stenosis
T. Sato1, K. Kawakura 2, M. Aoshima 2, S. Imai 2;
1Radiology, Fukushima Medical University, Fukushima, Japan, 
2Vascular and Interventional Radiology, Southern Tohoku Research 
Institute for Neuroscience, Koriyama, Japan

Purpose: Airway tract venous malformations can cause significant 
clinical problems, such as fatal airway obstruction, and they are chal-
lenging to treat. The purpose of this study was to evaluate the effi-
cacy of percutaneous sclerotherapy for venous malformations caus-
ing airway tract stenosis.

Material and Methods: From August 2009 to November 2014, 16 
percutaneous sclerotherapy procedures were performed in 8 pa-
tients (4 males and 4 females; mean age, 37.8 years; range, 3–53 
years) with airway tract venous malformations. The patients pre-
sented with the following symptoms: sleep apnea (n=8), hemor-
rhage (n=1), and dysphagia and dyspnea (n=1). MR imaging revealed 
airway tract stenosis in all patients, the major sites of which were as 
follows: oral cavity (n=4), pharynx (n=6), and larynx (n=2). Diffuse or 
multiple venous malformations were observed in 5 patients, while 
the other 3 patients had localized lesions. All procedures were per-
formed under general anesthesia using fluoroscopy, including five 
procedures under endoscopic guidance. Four patients had tracheot-
omy before the sclerotherapy. We used absolute ethanol, air-mixed 
polidocanol foam, air-mixed monoethanolamineoleate foam, or 
n-butyl-2-cyanoacrylate (NBCA) mixed with lipiodol.
Results: Technical success was assessed by MR imaging and symp-
toms. Venous malformation volume was reduced in all patients, with 
significant clinical improvement of their symptoms. All complications, 
such as pain, ulcer in oral cavity, ventilator-associated pneumonia, 
temporary worsening of dysphagia, and mediastinal emphysema with 
subcutaneous emphysema, healed with conservative management.
Conclusion: Percutaneous sclerotherapy was effective in the treat-
ment of venous malformations causing airway tract stenosis.

P-336
Foot perfusion CT: an experimental validation and an initial 
clinical experience
S. Hur, H.J. Jae, J.E. Kim, C.S. Kim, S.H. Lee, S. Cho;
Radiology, Seoul National University, Seoul, Korea

Purpose: To validate dynamic volume perfusion CT using an upslope 
method to measure foot blood flow (BF) in an animal experiment 
and demonstrate the feasibility and usefulness of this method in a 
clinical study.
Material and Methods: A perfusion CT experiment was first performed 
using rabbits. A color-coded perfusion map was reconstructed, and 
the measured BF in the map was compared with the reference stan-
dard microsphere method. A total of 17 perfusion CT sessions were 
then performed: (a) once in 5 human patients and (b) twice (before 
and after endovascular revascularization) in 6 patients. The perfu-
sion maps were reconstructed and analyzed.
Results: The animal experiment revealed a strong correlation 
(R2=.965) in BF between the perfusion CT and microsphere method. 
Perfusion maps were successfully obtained in 16 human clinical ses-
sions (94%), with the use of 37 ml of contrast media and an effec-
tive radiation dose of 0.36 mSv (the K factor for knee: 0.00023). The 
plantar dermis showed the highest BF among all anatomical struc-
tures of the foot. After a successful revascularization procedure, the 
BF of the plantar dermis increased by 153%. The interpretations of 
the color-coded perfusion map correlated well with both clinical 
and angiographic findings.
Conclusion: Perfusion CT could measure the foot BF in both animals 
and humans. It can be a useful modality for the diagnosis of periph-
eral arterial disease by providing quantitative and spatial informa-
tion on foot perfusion status.
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P-337
Application of a novel percutaneous vascular closure device 
based on a matrix patch (FISH) after 6F transfemoral access
P. Kamusella, C. Lüdtke, F. Scheer, R. Andresen, C. Wissgott;
Institute of Diagnostic and Interventional Radiology/Neuroradiology, 
Westkuestenklinikum Heide, Academic Teaching Hospital of the 
Universities of Kiel, Luebeck and Hamburg, Heide, Germany

Purpose: The objective of this study was to evaluate the effective-
ness and safety of a percutaneous closure system based on a matrix 
patch for achieving hemostasis.
Material and Methods: In this study, from 2014 to 2015, a percuta-
neous vascular closure system (FISH) was used in 45 patients (mean 
age, 69.6 ± 11.1 years) in the antegrade and retrograde technique 
within the context of angiographic intervention. The system was 
used in conjunction with transfemoral approaches with a sheath size 
of 6F. Postinterventionally (on the following day and after 6 weeks), 
follow-up was conducted clinically using color-coded ultrasound.
Results: Immediate hemostasis was achieved in 42/45 patients 
(93.3%). In three cases, a correct positioning of the patch was not 
possible because of device malfunction or massive vascular wall cal-
cifications. In these cases, manual compression was successful. There 
was one retroperitoneal bleeding, requiring transfusion. Minor com-
plications were not observed.
Conclusion: Safe and effective hemostasis is possible with the per-
cutaneous FISH closure system at puncture sizes of 6F.

P-338
New catheter for converting an antegrade puncture into a 
retrograde access and vice versa using a single arterial puncture
S. Habib1, J. Sagoo 2;
1Radiology Department, Nottingham University Hospitals-QMC, 
Nottingham, United Kingdom, 2TEIS Product Innovation Engineer, 
Terumo Europe, Belgium

Purpose: We describe the use of a new catheter for converting arte-
rial access from an antegrade puncture into a retrograde access and 
vice versa. The catheter has been successfully used in seven patients 
without complications.
Material and Methods: Seven patients with bilateral lower limbs 
atherosclerotic arterial disease were treated using a new specifi-
cally shaped 4-F, 40-cm long catheter with a 6-mm angled tip at 90°. 
Upon completion of the treatment of the first identified lesion, the 
new catheter was introduced through the sheath; and once the tip 
emerged into the common femoral artery, it was rotated so that the 
distal tip faces the opposite direction. The catheter was also used 
to gain access into the superficial femoral artery when the arterial 
puncture was too proximal to the femoral bifurcation.
Results: We have treated multiple arterial lesions in both legs 
located up- and downstream by using a single access through the 
CFA. All patients were treated as day-case procedures, and there 
were no complications when using the new catheter. This new cath-
eter can also be used in treating dialysis venous access when there 
are efferent as well as afferent lesions.
Conclusion: The new catheter will facilitate the treatment of mul-
tiple lesions in different limbs through one access puncture site. 
Ultimately, the risk of bleeding is reduced and more patients will 
have their treatment as day-case procedures. The catheter also helps 
in gaining easy access into the SFA when the arterial puncture hap-
pens to be close to the femoral bifurcation.

P-339
Transarterial embolization using imipenem/cilastatin sodium 
for refractory skin ulcer
M. Aoshima1, S. Imai1, K. Kawakura1, T. Sato 2, D. Kuroiwa 2;
1Vascular and Interventional Radiology, Southern Tohoku Research 
Institute for Neuroscience, Koriyama, Japan, 2Radiology, Fukushima 
Medical University, Fukushima, Japan

Purpose: The presence of arteriovenous communications, micro-shunts, 
in patients with chronic skin ulcers has been confirmed in several stud-
ies. Imipenem/cilastatin sodium might be useful to embolize such micro-
shunts. The purpose of this study was to evaluate the therapeutic effects 
and feasibility of transcatheter arterial embolization using imipenem/
cilastatin sodium as an embolic agent to treat refractory skin ulcer.
Material and Methods: Four patients with refractory skin ulcers 
were enrolled in this clinical study. All patients had already received 
treatment, but the lesions had proven refractory. Computed tomog-
raphy angiography was performed to confirm the presence of 
micro-shunts before treatment. In all patients, lesions were in the 
lower extremities and were associated with unremitting pain. Micro-
shunts were confirmed on arteriography, and a 2-Fr micro-cath-
eter was inserted and advanced as close as possible to the target 
lesion. Transcatheter arterial embolization using imipenem/cilas-
tatin sodium was then performed. Technical success, healing of skin 
lesions, pain, and adverse effects were assessed.
Results: The technical success rate was 100%. All patients were dis-
charged from our hospital within 1 week without any major adverse 
events. In all patients, pain fully resolved within about 1 month after 
the first procedure. The procedure was repeated three times for one 
patient, and the lesion was fully healed. Other patients have under-
gone this treatment once and are being followed-up. Lesions in 
these cases have been shrinking.
Conclusion: Transarterial embolization using imipenem/cilastatin 
sodium was effective and feasible as an embolic agent for refractory 
skin ulcer in this cohort. Further studies in larger cohorts are needed 
to validate the procedure.

P-340
Peripheral blood concentration of everolimus following drug-
eluting stenting of long infrapopliteal lesions
S. Spiliopoulos1, K. Paraskevopoulou 2, D. Kalavrizioti 3, 

I. Paraskevopoulos 4, K.N. Katsanos 4, P.M. Kitrou1, N. Karamanos5, 

D. Goumenos 3, D. Karnabatidis1;
1Department of Diagnostic and Interventional Radiology, Patras 
University Hospital, Rion, Greece, 2Microbiology, Patras University 
Hospital, Rio, Greece, 3Nephrology and Renal Transplantation 
Laboratory, Patras University Hospital, Rio, Greece, 4Interventional 
Radiology, Guy’s and St. Thomas’ Hospitals, London, United 
Kingdom, 5Chemistry, University of Patras, Rio, Greece

Purpose: Although the use of drug-eluting stent (DES) is rapidly in-
creasing in everyday clinical practice, there are no studies report-
ing the levels of drug released into the systemic circulation follow-
ing infrapopliteal procedures. We investigated the concentration of 
everolimus in peripheral blood following DES implantation in long 
(≥60 mm) infrapopliteal lesions.
Material and Methods: Venous blood samples in 15 patients were 
drawn at baseline just before the implantation of the first stent 
(Promus Element™ Plus BTK; Boston Scientific) and at 30 minutes 
and at 1, 2, 4, and 14 hours after last stent and at 1-month follow-
up. Mean stented length was 130.1±98.8 mm (range, 62–412). For the 
primary endpoint of everolimus quantitative determination in whole 
blood, both the homogeneous particle-enhanced turbidimetric 
immunoassay QMS everolimus using Indiko analyzer (ThermoFisher 
Scientific) and the most sensitive method of high-performance 
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liquid chromatography mass spectrometry were performed. 
Secondary endpoints included adverse events at 1-year follow-up.
Results: The mean total dose of everolimus received by the patients 
was 0.528±0.218 mg (range, 0.290–1.064). Whole blood concen-
trations post-implantation were 2.44±1.925 ng/ml (range, 1.1–6.0) 
at 30 minutes, 1.92±1.87 ng/ml (range, 0.7–6.1) at 1 hour, 1.74±1.50 
ng/ml (range, 0.7–5.1) at 2 hours, 1.25±0.97 ng/ml (range, 0.0–3.3) 
at 4 hours, 0.73±0.62 ng/ml (range, 0.0–1.7) at 14 hours, and 0 at 1 
month. No adverse events were noted.
Conclusion: Our findings suggest a limited exposure to the sys-
temic circulation of everolimus following DES implantation of long 
infrapopliteal lesions. No drug-related adverse events were noted at 
1-year follow-up.

P-341
Balloon pulmonary angioplasty for chronic thromboembolic 
pulmonary hypertension (CTEPH)
M. Toborek1, A. Torbicki 2, M. Kurzyna 2, S. Darocha 2, R. Pietura1;
1Department of Radiography, Medical University of Lublin, 
Lublin, Poland, 2Department of Pulmonary Circulation and 
Thromboembolic Diseases, Medical Centre of Postgraduate 
Education, European Health Centre Otwock, Otwock, Poland

Purpose: To evaluate the effectiveness and safety of balloon pulmonary 
angioplasty (BPA) in the treatment of chronic thromboembolic pulmo-
nary hypertension (CTEPH) in patients with an inoperable disease.
Material and Methods: Twenty patients (10 females; aged 55.18 
±15.57 years) were treated for CTEPH, and 37 procedures of BPA were 
performed since October 2013. Overall, 105 vessels have undergone 
angioplasty. All but three patients were disqualified from pulmonary 
endarterectomy (PEA) due to distal localization of thrombi. The rest 
had persistent pulmonary hypertension after PEA. For each patient’s 
functional capacity (NYHA class), right heart catheterization (RHC) 
was performed before and after the BPA procedure. During RHC, 
hemodynamic measurements were recorded, including pulmo-
nary vascular resistance (PVR) and mean pulmonary artery pres-
sure (mPAP). Selective pulmonary arteriography confirmed the distal 
localization of thrombi. BPA was performed using a femoral venous 
access. Balloon diameter of 2–5 mm was used (pressure up to 4 atm), 
resulting in an improvement during control angiography.
Results: Assessment of hemodynamic parameters before and after 
BPA showed a significant decrease in PVR (11.7±4.3 vs. 6.6±2.2 Wood 
units) and mPAP (58±6 vs. 41±9 mmHg). The percentage of patients 
in the III and IV NYHA class decreased from 95% before BPA to 35% 
after BPA. One patient died, and reperfusion pulmonary injury was 
observed in six. Moreover, several minor complications occurred, 
including hemoptysis (n=7), dyspnea (n=1), desaturation (n=3), atrial 
arrhythmia (n=1), and subcutaneous hematoma (n=1).
Conclusion: BPA seems to be a promising strategy for inoperable 
CTEPH. Hemodynamic and clinical assessment showed significant 
improvement.

P-342
A monocenter randomized clinical trial of PAClitaxel drUg-
eluting Balloon versus standard percutaneous transluminal 
Angioplasty to reduce restenosis in patients with in-stent 
stenoses in the superficial femoral and proximal popliteal 
artery (PACUBA I Trial)
C.M. Kinstner1, M. Schoder1, M.A. Funovics1, A. Willfort-Ehringer 2, 

M. Gschwandtner 2, R. Ristl 3, F. Wolf1, C.M. Loewe1, J. Lammer1;
1Department of Biomedical Imaging and Image-guided Therapy, 
Medical University of Vienna, Vienna, Austria, 2Division of 
Angiology, Medical University of Vienna, Vienna, Austria, 3Section 
for Medical Statistics, Medical University of Vienna, Vienna, Austria

Purpose: The hypothesis tested was that paclitaxel-eluting percuta-
neous transluminal angioplasty (PePTA) significantly reduces reste-
nosis rates in superficial femoral artery (SFA) and femoropopliteal 
artery (FA) in-stent restenosis (ISR) compared to standard percutane-
ous transluminal angioplasty (sPTA).
Material and Methods: This prospective dual-center single-blind 
randomized clinical trial was performed on 74 consecutive patients 
with symptomatic SFA- or FP-ISR. Clinical outcome and patency rates 
were assessed at 6 and 12 months.
Results: The primary patency rates for PePTA and sPTA were intention-
to-treat 58 (95% CI 0.44-0.77) versus 31% (95% CI 0.18-0.52; log-rank 
p=0.016) at 6 months and 40 (95% CI 0.26-0.64) versus 13% (95% CI 0.05-
0.36; log-rank p=0.016) at 12 months. Freedom from target lesion revas-
cularization (TLR) was 88 (95% CI 0.78-0.99) versus 83% (95% CI 0.71-0.98) 
for PePTA versus sPTA (log-rank p = 0.11) at 6 months and 49 (95% CI 0.32-
0.75) versus 22% (95% CI 0.1-0.48; log-rank p = 0.11) at 12 months. TASC 
A+B lesion primary patency rates were 73 (95% CI 0.54-0.99) versus 28% 
(95% CI 0.12-0.65; log-rank p = 0.008) for PePTA versus sPTA at 6 months 
and 55 (95% CI 0.33-0.91) versus 10% (95% CI 0.02-0.58; log-rank p = 
0.008) at 12 months. Six- and 12-month cumulative relative improvement 
in Rutherford category was slightly higher in the PePTA group; there was 
no significant difference in ankle-brachial index between groups.
Conclusion: Paclitaxel-eluting balloon angioplasty yields improved 
primary patency in the treatment of SFA/FP - ISR compared to sPTA, 
especially in short lesions.

P-343
Popliteal artery aneurysm repair in the endovascular era: 
14-year single-center experience
N. Mangialardi, S. Ronchey, V. Alberti, A. Esposito, M. Orrico;
Chirurgia Vascolare, San Filippo Neri Hospital, Rome, Italy

Purpose: To compare outcomes of endovascular popliteal aneurysm 
repair versus great saphenous vein bypass and prosthetic bypass.
Material and Methods: From 2000 to 2013, patients with popliteal 
aneurysms were retrospectively divided into endovascular treat-
ment (group A); GSV bypass (group B); and prosthetic graft bypass 
(group C). Survival, primary and secondary patency, and freedom 
from reintervention rate were estimated. Differences in ankle-bra-
chial index (ABI), in-hospital length of stay, and limb loss were 
reported along a mean follow-up of 49 months.
Results: Sixty-seven patients were included: 25 in group A, 28 in 
group B, and 14 in group C. PAA was symptomatic in 23. Technical 
success rate was 100%. No perioperative deaths occurred. Five-year 
estimated survival was 78%. Estimated 5-year primary patency for 
groups A, B, and C was 71%, 81%, and 69%, respectively. Estimated 
5-year secondary patency for groups A, B, and C was 88%, 85%, and 
84%, respectively. Estimated 5-year freedom from reintervention for 
groups A, B, and C was 62%, 84%, and 70%, respectively. A signifi-
cant difference between preoperative ABI versus postoperative ABI 
was observed (P=.001). InH-LoS was significantly shorter in group A 
(P<.001). Overall limb salvage was achieved in all but one patient.
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Conclusion: PAA endovascular repair has good early- and long-term 
outcomes with different treatment options. Endovascular treatment 
was not inferior to surgical repair with a reduced InH-LoS. It can be 
successfully employed even in non-elective setting.

P-344
A novel hydrodynamic approach of polyethelene oxide to 
arteriogenesis in a rat model of lower limb ischemia
J. Song
Radiology, Affiliated Hospital of Guiyang Medical University, 
Guiyang, China

Purpose: In a rat model of chronic ischemic lower limbs, the drag re-
duction agent PEO can increase blood flow to the abdominal aorta, 
increase local blood flow perfusion, and reduce hind leg circulation 
resistance.
Material and Methods: Lower limb chronic ischemia model was 
established for the validation of periodic PEO in an animal model on 
and after treatment. Chronic aortic blood flow to the hind limb isch-
emic rat’s abdomen and leg’s loop resistance, the influence of cer-
tain For further drag reduction efficiency associated with drag re-
duction agent, the chronic dosing study model laid the foundation. 
The method of ultrasound imaging of microcirculation to observe 
the PEO for chronic ischemia of the skeletal muscle was used. The 
effect of microcirculation combined with pathology was evaluated 
by immunohistochemical analysis and microCT technology from dif-
ferent angles. Evaluation of drag reduction agent in a rat model of 
angiogenesis with chronic lower limb ischemia.
Results: Drag reduction agent PEO can increase blood flow to the 
abdominal aorta in a rat model of chronic ischemic lower limbs, 
increase local blood flow, and reduce loop resistance in the rat hind 
legs at the same time. The drag reduction agent can increase the 
microcirculation blood flow in the rat model of chronic ischemic 
hind limbs. Promote ischemic rats hind limbs artery to form, the 
form is mainly generated by promoting the small artery.
Conclusion: We hypothesized that DRPs can also promote arterio-
genesis by FSS increment. The present experiments would be there-
fore undertaken to test the hypothesis and to investigate the under-
lying mechanism in an ischemic hind limb models of chronic femo-
ral occlusion.

P-345
Efficacy of treatment of edge stenosis of endografts inserted 
for superficial femoral artery stenotic disease
B. Golchehr1, S. Holewijn1, R. Kruse 2, L. van Walraven 3, C.J. Zeebregts 4, 

M.M. Reijnen5;
1Surgery, Rijnstate Hospital, Arnhem, Netherlands, 2Isala Clinics, 
Zwolle, Netherlands, 3Vascular Surgery, St Antonius Hospital, Sneek, 
Netherlands, 4Vascular Surgery, UMC Groningen, Groningen, 
Netherlands, 5Vascular Surgery, Rijnstate Hospital, Arnhem, 
Netherlands

Purpose: The role of endografts in the treatment of extensive super-
ficial femoral artery (SFA) occlusive disease is enlarging. Results are 
limited by the occurrence of edge stenosis. The aim of the study was 
to retrospectively evaluate the efficacy of the treatment of edge ste-
nosis of endografts inserted for SFA occlusive disease.
Material and Methods: All patients treated between November 
2001 and December 2011 with a self-expandable polytetrafluoroeth-
ylene endograft were gathered in a prospective database in three 
hospitals. The incidence of primary edge stenosis and the incidence 
of re-edge stenosis after treatment were retrospectively noted, and 
a comparison was made between the results of percutaneous trans-
luminal angioplasty (PTA) and extension of the endograft.

Results: A total of 88 patients presented with 115 edge stenoses, of 
which the majority presented within 1 year after the insertion of the 
endograft (mean time to edge stenosis 10.7 ± 8.2 months). Seventy-
three stenoses (63%) manifested at the proximal edge and 42 at the 
distal edge (37%). One-year incidence of restenosis and/or occlusion 
was 45% after PTA and 43% after endograft extension, with 1-year 
patency rates of 81% and 92%, respectively. The incidence of reste-
nosis/occlusion after treatment with PTA was 12% higher at 2 years 
compared with that after endograft extention (55% vs. 43%).
Conclusion: Edge stenosis may be well treated with either PTA or exten-
sion of the endograft. The incidence of restenosis and/or occlusion 
after both PTA and extension is high, but patency rates are acceptable. 
Aggressive surveillance is needed during the first year after insertion.

P-346
Contemporary management of critical lower limb ischaemia 
in TASC D lesions, with subintimal angioplasty in femoro-
popliteal lesions, tibial angioplasty, and sequential compression 
biomechanical device for infra-inguinal arterial occlusion: 
experience and quality-of-life outcome learned over 25 years
N. Hynes, S. Sultan;
Vascular & Endovascular Surgery, Western Vascular Institute, Galway, 
Ireland

Purpose: We aim to evaluate a comprehensive lower limb salvage 
program for management of critical limb ischaemia (CLI).
Material and Methods: From 2002 to 2012, 5876 patients were 
referred with peripheral vascular disease. Of them, 987 had CLI and 
798 had intervention. Of 441 patients studied, 190 patients (206 pro-
cedures) had subinimal angioplasty (SIA) for TASC D femoro-popliteal 
occlusions, 80 patients (89 procedures) had tibial balloon and cool 
eximer laser angioplasty (TBA) for tibial occlusions and 171 patients 
with severe CLI, not suitable for revascularization, joined the sequen-
tial compression biomechanical device (SCBD) program. Mean age 
was 74±8 years.
Results: Peri-operative mortality was 1.6% for SIA vs 0% for TBA. 
Length of hospital stay was TBA 3.8±2 days vs SIA 14±16 days, 
p<0.0001. Five-year freedom from major adverse events was 68% 
for SIA, 59% for TBA and 62.5% for SCBD, p=0.1935. Five-year free-
dom from target lesion revascularization was 85.9% for SIA and 79% 
for TBA. One-year sustained clinical improvement was 82.8% for 
SIA, 68% for TBA and 68% for SCBD. Further, 83% SCBD patients had 
no rest pain within 1 week. Gangrene remained dry and non-pro-
gressive. Ulceration healed in 93%. No device-related complications 
occurred. Five-year limb salvage was 94%. Quality Time spent Without 
Symptoms of disease or Toxicity of treatment (Q-TWiST) was 24.7 
months for SIA, 8.5 months for TBA and 38.13 for SCBD. Cost per 
quality-adjusted life years was €5,662.79 for SIA, €12,935.18 for TBA 
and €2,943.56 for SCBD.
Conclusion: All treatment pathways were cost-effective, minimally 
invasive and allowed rapid patient turnover without compromising 
limb salvage.

P-347
Drug-coated balloon (DCB) angioplasty versus conventional 
angioplasty for the treatment of the superficial femoral artery 
(SFA) and PI segment in PAD patients: interim results of the 
FREERIDE study
K.-L. Schulte1, D. Kieselbach 2, D. Hardung1;
1Vascular Center Berlin, Ev. Hospital Königin Elisabeth Herzberge, 
Berlin, Germany, 2Clinical Department, Eurocor GmbH, Bonn, Germany

Purpose: The use of paclitaxel drug-coated balloon (DCB) in PAD 
patients during the percutaneous transluminal angioplasty (PTA) 
treatment of femoropopliteal lesions might result in a significantly 
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reduced restenosis rate. Thus, the FREERIDE study investigates the 
inhibition of restenosis by Freeway DCB versus standard balloon 
(POBA) for the treatment of de novo occluded stenotic lesions or 
reoccluded and restenotic lesions in the superficial femoral artery 
(SFA) and popliteal arteries (PI segment).
Material and Methods: Two hundred and eighty patients will be ran-
domized either to Freeway DCB or to POBA in 23 centers worldwide. 
The primary endpoint is the clinically driven target lesion revascular-
ization rate (TLR) at 6 months. Further, several secondary endpoints 
such as late lumen loss and patency rate at 6 months, TLR at 12- and 
24-month follow-up (FU), improvement in Rutherford classification 
and ankle-brachial index (ABI), and MAE at FU will be investigated.
Results: Until today, 140 patients have been enrolled, and 100 of 
them completed the 6-month FU. At 6 months, FU-positive trends, 
regarding TLR rate and the number of MAE for the drug-coated bal-
loon Freeway were observed. Furthermore, there were positive 
trends in the patency rate and in the improvement of Rutherford 
classification after Freeway PTA versus POBA.
Conclusion: The updated interim results indicate that the Freeway 
DCB might provide an advantage for angioplasty in SFA and PI seg-
ment lesions. DCB might overcome the existing limitations in the 
treatment of peripheral disease.

P-348
The AURORAA registry: 3-year results using interwoven nitinol 
stents for extensive distal femoropopliteal occlusive disease
P. Goverde1, K. Taeymans1, K. Lauwers1, S. Vercauteren 2, D. De Roover 2;
1Vascular and Endovascular Surgery, Vascular Clinic ZNA, Antwerp, 
Belgium, 2Thoracic and Vascular Surgery, ZNA Middelheim, Antwerp, 
Belgium

Purpose: In the endovascular treatment of extensive disease in the 
distal superficial femoral and popliteal level, you can encounter 
flow-limiting problems, where stent placement is needed after bal-
loon angioplasty. Most of the standard bare nitinol stents will have 
difficulties in these areas. With the introduction of the Supera vascu-
lar mimetic implant (Abbott Vascular, Santa Clara, Cal, US), we may 
have an answer in treating those problematic lesions.
Material and Methods: Because of Supera’s design, 6 interwoven 
nitinol wires, it has extraordinary characteristics: very flexible; kink, 
fracture, and crush resistant, together with great radial force. This 
enables it to mimic the forces and movement of the native vessel. 
We have treated 130 patients with extensive distal femoropopli-
teal disease (TASC II C and D) who did not respond to balloon angio-
plasty and who needed stent placement with placement of Supera.
Results: Results of the single-center prospective AURORAA registry:
Follow-up by ultrasound. Seven patients died of non-interven-
tional causes. Nine patients had an occlusion due to progressive dis-
tal peripheral arterial disease. Six-month primary patency was more 
than 90%, 12-month was 80.3%, 24-month was more than 70%, and 
3-year was 70.8%. No stent fractures or flow-limiting kinking were 
observed. Average lesion length: 14 cm; average stent length: 18 cm. 
Technical success rate: 96%.
Conclusion: The Supera vascular mimetic implant is a solution when 
“classic” nitinol stents are not indicated, due to its special characteristics 
that truly mimic the native vessel movements and in-working forces.

P-349
The randomized Freeway Stent Study finished enrollment and 
favors the use of drug-coated balloons over plain balloons for 
the postdilatation of nitinol stents in the SFA and PI segment 
to lower restenosis rate
J. Tacke1, D. Kieselbach 2, K.A. Hausegger 3;
1Institut für Diagnostische und Interventionelle Radiologie und 
Neuroradiologie, Klinikum Passau, Passau, Germany, 2Clinical 
Department, Eurocor GmbH, Bonn, Germany, 3Radiology, KABEG 
Klinikum Klagenfurt, Klagenfurt, Austria

Purpose: Stents are needed in up to 50% of all peripheral interven-
tions where PTA with plain or drug-coated balloons alone will not 
reopen the vessel sufficiently. Nevertheless, the restenosis rate of 
stents is still a major limitation of peripheral arterial interventions. 
Drug-coated balloons potentially overcome the problem of in-stent 
restenosis when used for postdilatation after primary nitinol stent-
ing in the SFA and PI segment.
Material and Methods: The Freeway Stent Study is a prospective, 
randomized, international trial started in 15 centers in Germany and 
Austria; 200 patients were enrolled and randomized equally to pri-
mary nitinol stenting followed by either DCB (Freeway™) or plain 
balloon postdilatation. Primary endpoint is clinically driven target 
lesion revascularization (TLR) at 6 months; secondary endpoints 
include further clinical and safety evaluations like shift in Rutherford 
classification and ABI, LLL, patency rate, and MAE.
Results: Enrollment was finished in 2015. Over 170 patients have 
finished the 6-month and almost 140 the 12-month follow-up. The 
results highly favor the use of Freeway™ DCB over plain balloon 
based on clinically driven TLR at 6 and 12 months. This is supported 
by significantly better clinical outcomes for PAD patients treated 
with DCB as postdilatation device.
Conclusion: The use of DCB as postdilatation device is investi-
gated in a new approach to decrease the restenosis rate after nitinol 
stenting in the SFA and PI segment. The latest interim results of the 
Freeway Stent Study show that DCB might significantly lower the in-
stent restenosis rate in the treatment of PAD patients.

P-350
Popliteal aneurysms treated with Viabahn endoprosthesis: 
experience and long-term results in 25 patients
E. Lanza1, D. Poretti1, V. Pedicini 2, M. Tramarin1;
1Radiology and Interventional Radiology, Humanitas Research 
Hospital, Milan, Italy, 2Radiology and Interventional Radiology, 
IRCCS Humanitas Hospital, Milan, Italy

Purpose: To retrospectively evaluate the efficacy and long-term 
patency rates of popliteal aneurysm stenting using the Viabahn-
covered endoprosthesis.
Material and Methods: Twenty-five patients were treated from 2011 
to 2014 (mean age, 72 years) with PAA (average size, 3 cm) in 25 limbs, 
of which 38% were symptomatic. All patients were treated with 
endovascular stent coated with Viabahn (Gore). After intervention, 
all patients were maintained in antiplatelet therapy with clopidogrel 
or aspirin or both. The mean follow-up was 363 months (range, 2–34 
months), and it was carried out with an echo color doppler. One 
patient was lost to follow-up.
Results: The popliteal endoprosthesis resulted to be patent at 6, 
12, and 24 months in 25/25, 24/24, and 18/22 patients, respectively. 
No limb underwent amputation. Two patients underwent a second 
intervention during the follow-up period.
Conclusion: The repair of popliteal aneurysms using the Viabahn 
endoprosthesis is safe and efficient. The popliteal artery was proven 
to be patent at 24 months in 81% of the patients. No limb underwent 
amputation.
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P-351
Carbon dioxide imaging during peripheral angioplasty 
procedures significantly reduces the risk of contrast-induced 
nephropathy
L. Patrone1, S. Ilyas 2, I. Paraskevopoulos 2, A. Diamantopoulos 2, 

R. Dourado 2, N. Karunanithy 2, K.N. Katsanos 2;
1Interventional Radiology, IRCCS AOU San Martino-IST, Genoa, 
Italy, 2Interventional Radiology Department, Guy’s and St. Thomas’ 
Hospital, London, United Kingdom

Purpose: Contrast-induced nephropathy (CIN) is the leading cause 
of iatrogenic acute kidney failure. So far, CIN prophylaxis is limited to 
intravenous hydration albeit with inconclusive effectiveness. CIN risk is 
compounded by other comorbidities, especially diabetes mellitus, and 
has an estimated incidence of up to 20% in case of pre-existing renal 
impairment. Our purpose is to demonstrate the efficacy of carbon diox-
ide (CO2) imaging in preventing CIN during peripheral interventions.
Material and Methods: We formally initiated use of CO2 as an 
alternative contrast agent in patients with impaired renal function 
(eGFR<60ml/min/1.73m2) undergoing peripheral angioplasty and/or 
stenting. From March 2014 to December 2014, 50 consecutive critical 
leg ischemia patients (68% diabetes, baseline eGFR=38.6±13.2ml/
min/1.73m2) were enrolled in a prospective clinical audit. Cases 
were matched 1:2 with a historical cohort treated with iodinated 
contrast (June 2012 to December 2013; 65% diabetes, baseline 
eGFR=43.3±12.2ml/min/1.73m2). Patient files were analysed for col-
lection of baseline demographics, use of concomitant hydration and 
nephrotoxic medications.
Results: Volume of iodinated contrast was reduced by nearly 90% 
(17.8±16.1ml in case of CO2 vs. 115.9±57.8ml; p<0.001). The incidence 
of CIN (defined as 25% increase in serum creatinine or 0.5 mg/dl 
(44μmol/l) increase within 48-72 hours of contrast administration) 
was 14% (7/50) in CO2 cases vs. 29% (29/100) in the matched cohort 
(p=0.045). Receiver-operating characteristic analysis showed that 
injection of >25ml iodine contrast was 94.4% sensitive in predicting 
CIN (adjusted OR: 6.9; 95%CI: 1.6-30.6).
Conclusion: CO2 imaging during peripheral angioplasty procedures 
allows for significant reduction of CIN incidence. No more than 25ml 
of iodinated contrast should be allowed in high-risk patients.

P-352
Carbon dioxide angiography: how to overcome radiological 
and mechanical constraints
R. Zannoli, D. Bianchini, I. Corazza;
Experimental, Diagnostic and Specialty Medicine, University of 
Bologna, Bologna, Italy

WITHDRAWN

P-353
A novel thromboaspiration system to treat acute ischemia 
of vessels in the peripheral and visceral arterial circulation: 
preliminary results of the PRISM study
J.F. Benenati1, R.R. Saxon 2, C. Teigen 3;
1Peripheral Vascular Laboratory, Baptist Cardiac and Vascular 
Institute, Miami, FL, United States of America, 2San Diego Imaging 
Medical Group, San Diego Cardiac and Vascular Institute, San Diego, 
CA, United States of America, 3Interventional Radiology, Sanford 
Medical Center, Fargo, ND, United States of America

Purpose: Existing endovascular options in the treatment of periph-
eral/visceral arterial thromboembolism face many risks. A Penumbra/
Indigo system provides a novel approach featuring a highly track-
able and effective aspiration system validated for ischemic stroke 

treatment. Herein, we present preliminary results from the PRISM 
trial, the first multicenter study designed to obtain initial safety/effi-
cacy data in patients with confirmed peripheral or visceral artery 
occlusions.
Material and Methods: To date, 38 patients have been enrolled in 
this retrospective, multicenter trial. Thromboembolectomy using the 
Penumbra/Indigo system was performed in cases of failed throm-
bolysis or acute ischemia or in patients with distal embolism, result-
ing from other interventions. Primary sites of occlusion included the 
popliteal (44.7%), peroneal (7.9%), superficial femoral (13.2%), pos-
terior tibial (10.5%), profunda femoris (5.3%), superior mesenteric 
(5.3%), anterior tibial (7.9%), renal (2.6%), and brachial (2.6%) arteries.
Results: Mean patient age was 71.6±14.8 years. Baseline angio-
graphic TIMI 0/1 scores were reported for all patients. Prior to inter-
vention with the Penumbra/Indigo system, 44.7% of patients received 
only thrombolytic therapy, 2.6% received only mechanical interven-
tion, 7.9% received both therapies, and 44.7% were treated frontline 
with the Penumbra/Indigo system. Median time from symptom onset 
to procedure was 5.0 days (IQR, 2.0–26.0). Post-procedure, 97.3% of 
patients were successfully revascularized to TIMI 2 (35.1%) or TIMI 3 
(62.2%). Five SAEs were observed in two patients: myocardial infarc-
tion, anemia, renal insufficiency, metabolic acidosis/shock, and mes-
enteric ischemia. None were classified as related to the study device.
Conclusion: Primary experience with the Penumbra/Indigo system 
shows encouraging results with safe, efficient thrombo-aspiration 
in the periphery and viscera, and its use is validated across a broad 
scope of applications beyond the neurovasculature.

P-354
Foot embolization occurred during limb salvage procedures in 
patients with critical limb ischemia, successfully managed with 
a mechanical thrombo-aspiration device
R. Gandini, F. Chegai, E. Pampana, S. Merolla, A. D’Onofrio, G. Simonetti;
Diagnostic Imaging, Interventional Radiology, Molecular Imaging 
and Radiation Therapy, Policlinico Tor Vergata, Rome, Italy

Purpose: Periprocedural acute distal embolism is a potential com-
plication, which may occur during percutaneous revascularization 
of the femoropopliteal and below-the-knee district. To date, no gold 
standard of treatment has been established. The purpose of this 
study was to assess the safety and efficacy of Penumbra thrombo-
aspiration device in overcoming BTK distal embolization.
Material and Methods: Twelve cases using mechanical thrombo-
aspiration post-foot embolization complications in limb salvage 
treatment are reported. Each case was treated using a mechani-
cal thrombectomy device, the Penumbra System (Penumbra Inc, 
Alameda, USA), traditionally used during acute ischemic stroke ther-
apy, also exploiting a plantar-to-pedal loop technique.
Results: Technical success was 100% in all patiens, defined as a full re-
opening of treated occluded vessels. We observed no complications.
Conclusion: Our initial experience using the Penumbra System in 
the peripheral vasculature demonstrates a safe, rapid, and effective 
approach to address intra-procedural foot embolization, avoiding pos-
sible grave clinical sequelae. Follow-up in a larger cohort is warranted.

P-355
Optimizing subintimal angioplasty using the Pioneer Volcano 
Re-Entry device: single monocentric experience
R. Gandini, F. Chegai, E. Pampana, J. Scaggiante, S. Abrignani, M. Stefanini;
Diagnostic and Molecular Imaging, Radiation Therapy and Interventional 
Radiology, University Hospital Policlinico Tor Vergata, Rome, Italy

Purpose: To evaluate the efficacy and safety of the Pioneer Catheter 
in patients with chronic total occlusion (CTO) of superficial femoral 
artery, evaluating its impact on re-entry technical success and the 



CIRSE Abstract Book
S292 CIRSE

C  RSE

post-angioplasty diagnostic value to detect residual stenosis, hid-
den to fluoroscopy.
Material and Methods: From October 2014 to March 2015, 40 
patients affected by TASC II-D superficial femoral artery CTO were 
treated with subintimal recanalization. In 20 patients (group A) the 
manual reentry technique was used and in 20 patients (group B) the 
Pioneer IVUS-guided reentry catheter was used. Precision in target-
ing the expected reentry site has been compared. Moreover IVUS 
was used to assess potential post-angioplasty residual stenosis, then 
treated with spot stents.
Results: Technical success was achieved in all cases (100%). In group 
A, the planned in-target re-entry was achieved in 9/20 cases (45%). In 
group B, the in-target re-entry was achieved in 18/20 cases (90%) and 
in 2 cases (10%) a lower reentry site was achieved because of long 
dense calcification with large cone of shadow and with a wall hardly 
penetrable by needle. In 4 cases (20%) the post-angioplasty IVUS 
exam documented residual stenosis, then treated with spot stents.
Conclusion: In our experience, this device is an ideal adjunct in the 
treatment of Superficial Femoral Artery occlusions when an accu-
rate re-entry cannot be achieved with the conventional subintimal 
technique. A valid technical success aided by an high re-entry pre-
cision could accelerate the learning curve allowing more proce-
dures of limb salvage. Moreover the IVUS 360° evaluation improved 
the diagnostic power to detect post-angioplasty subintimal residual 
stenosis, even hidden to fluoroscopy and treatable with spot stents, 
potentially increasing patency in short and long term period.

P-356
Hydrodynamic re-entry: a novel technique in subintimal 
angioplasty of below-the-ankle vessels 
R. Ferraresi1, M. Hamade 2, N. Troisi 3, G. Mauri 4;
1Peripheral Interventional Unit, Humanitas Gavazzeni, Bergamo, 
Italy, 2Vascular Surgery, Humanitas Gavazzeni, Bergamo, Italy, 
3Vascular Surgery, Azienda Sanitaria Firenze Nuovo Ospedale San 
Giovanni di Dio, Florence, Italy, 4Radiology, IRCCS Policlinico San 
Donato, San Donato Milanese, Italy

Purpose: To report our preliminary results with hydrodynamic re-
entry technique (HRT) in subintimal angioplasty of ankle and below-
the-ankle (BTA) vessels.
Material and Methods: Four hundred fifty-eight patients with crit-
ical limb ischemia underwent endovascular recanalization at our 
center in 2014. In 19 patients (11 males and 8 females aged 71 ± 12 
years) with chronic total occlusion of the tibial arteries, in which sub-
intimal approach using standard re-entry strategies failed, HRT was 
attempted. With this technique, the operator performed a gentle 
manual injection of diluted contrast dye with a 4F catheter into the 
distal subintimal space close to the patent true distal lumen. Under 
continuous fluoroscopic surveillance, manual pressure is progres-
sively increased in order to achieve a tear in the intimal flap and a 
connection with the true lumen.
Results: In 2/19 (10.5%) patients, an extravascular leaking of the con-
trast dye was noted, and the HRT was interrupted; procedures were 
successfully completed by the retrograde approach. In 17/19 (89.5%) 
patients, HRT was effective in creating a tear connecting the subinti-
mal space and true distal lumen. In all these cases, it was possible to 
advance a wire into the true lumen and conclude the procedure as 
planned. No major complications occurred.
Conclusion: In our preliminary experience, HRT seems to be a fea-
sible, safe, and effective strategy for achieving re-entry after subin-
timal dissection in ankle and BTA vessels, and it holds the potential 
of offering successful endovascular recanalization to an additional 
patient population.

P-357
Misago RX nitinol stent when used in the treatment of 
atherosclerotic lesions in the popliteal artery: results from 
e-MISAGO registry
L. Marques1, K. Wahl 2, T. Fuss 3, S. Schulte 4, M. Kaduk5, L. Kindl6, 

M. Wierzgon7, S. Müller-Hülsbeck8;
1Radiology, Ev.-Luth. Diakonissenanstalt zu Flensburg, Flensburg, 
Germany, 2Radiology, Oberlausitz-Kliniken gGmgH, Bautzen, Germany, 
3Clinic for Internal Medicin I, SRH Zentralklinikum Suhl, Suhl, Germany, 
4Radiology, Centrum für Gefässmedizin und Gefässchirurgie, Cologne, 
Germany, 5Radiology/Angiology, Dr. Drogula KH Döbeln, Döbeln, 
Germany, 6Radiology, Nemocnice Most, Most, Czech Republic, 
7Radiodiagnostics, Třinec – Podlesí a.s, Třinec, Czech Republic, 
8Department of Diagnostic and Interventional Radiology / 
Neuroradiology, Ev.-Luth. Diakonissenanstalt zu Flensburg, Flensburg, 
Germany

Purpose: Despite the fact that the number of endovascular proce-
dures with stenting popliteal arteries has significantly increased over 
the last decades, there is still no consensus about primary stenting 
of these lesions. This is the first report of a large multi-centre regis-
try, which assessed the safety and efficacy up to 1 year of Misago RX 
nitinol stents when used in the popliteal artery.
Material and Methods: Three hundred twenty-nine patients with 
atherosclerotic lesions in the popliteal artery (P1, P2 and P3 seg-
ments) from 45 sites in 12 countries participated in prospective, non-
randomised, multi-centre registry, and they were followed up to 12 
months after the index procedure. The primary efficacy endpoint 
was target vessel patency at 1 year. The study had an independent 
clinical event committee, which adjudicated all adverse events.
Results: The patients with a mean age of 72.9 years were mostly 
males (61.7%), and 76.7% had hypertension, 41.1% had a history of 
smoking and 40.8% were diabetic. Mean lesion length and RVD were 
52.2 mm and 5.5 mm, respectively, and mean diameter stenosis 
was 93.1%. At 1 year, the symptoms of ischemia improved in 79.3% 
of patients, ABI increased from 0.6 to 0.9 and 90.7% of patients had 
an improvement in the Rutherford index. A total of 4.6% of patients 
died, most of them due to cardiac cause, while 4.9% had an amputa-
tion. Primary patency at 1 year was 91.5%.
Conclusion: This study confirms the value of the Misago RX nitinol 
stent for treating lesions in all segments of the popliteal artery.

P-358
Clinical results of PADI trial: percutaneous transluminal 
angioplasty versus drug-eluting stents for infrapopliteal 
lesions in critical limb ischaemia
M. Spreen1, J. Martens1, W.P.T.M. Mali 2, H. van Overhagen 3;
1Radiology, Haga Ziekenhuis, The Hague, Netherlands, 2Dept. of 
Radiology, University Hospital Utrecht, Utrecht, Netherlands, 
3Radiology, Haga Teaching Hospital, Leyenburg, The Hague, 
Netherlands

Purpose: Endovascular infrapopliteal treatment of patients with criti-
cal limb ischaemia (CLI) with percutaneous transluminal angioplasty 
(PTA) and bail-out bare metal stenting (BMS) is hampered by resteno-
sis. In interventional cardiology, drug-eluting stents (DES) have shown 
better patency rates and are standard practice nowadays. An investi-
gator-initiated, multi-center and randomised trial was conducted to 
assess if DES also improved the outcome of infrapopliteal lesions in CLI.
Material and Methods: Adults with CLI (Rutherford score≥4) due to 
infrapopliteal lesions were randomised to receive PTA with bail-out 
BMS or DES with paclitaxel. Primary endpoint was 6-month primary 
binary patency of treated lesions defined as ≤50% stenosis on com-
puted tomography angiography. Clinical endpoints were major and 
minor amputation, treatment in interim, death, Rutherford score, 
peri-procedural complications and serious adverse events.
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Results: Seventy-four limbs (73 patients) were treated with DES, 
and 66 limbs (64 patients) received PTA±BMS. The observed major 
amputation rate remained lower in the DES group until 2 years post-
treatment (p=0.066). Less minor amputations occurred after DES 
until 6 months post-treatment (p=0.03). Survival until 2-year follow-
up and an improvement in Rutherford score after 6 and 12 months 
was comparable in both groups. Neither did the number of peri-pro-
cedural complications nor did the serious adverse events differ.
Conclusion: CLI patients with infrapopliteal lesions treated with DES 
showed a lower major amputation rate persisting until 2 years post-
treatment and less minor amputations compared with those treated 
with PTA and bail-out BMS. In these patients, a treatment strategy 
with DES should therefore be considered.

P-359
Gunshot vascular trauma of the superficial femoral artery: 
endovascular stenting
P. Rigamonti1, U.G. Rossi1, P. Torcia1, D. Santuari 2, R. Dallatana 2, 

F. Petrocelli 3, M. Cariati1;
1Radiology and Interventional Radiology, San Carlo Borromeo 
Hospital, Milan, Italy, 2Vascular Surgery, San Carlo Borromeo 
Hospital, Milan, Italy, 3Radiology and Interventional Radiology, 
IRCCS San Martino, University Hospital, Genoa, Italy

Learning Objectives: To describe the possible penetrating vascular 
lesions of the superficial femoral artery (SFA) after lower extremity 
gunshot, and the indications of endovascular stenting.
Background: Penetrating vascular injuries due to gunshot trauma of 
the SFA may lead to a variety of arterial diseases. These vascular inju-
ries can be acute or chronic. Little scientific data have been published 
on endovascular stenting for treating lower extremity traumatic vascu-
lar injuries, and just a few case reports exist regarding its use in the SFA.
Clinical Findings/Procedure: The purpose of this poster is to 
describe the four possible penetrating vascular injuries (pseudoan-
eurysm, intimal disruption, arteriovenous fistula, and total artery rup-
ture) of the SFA, and indications of endovascular stenting in the first 
three types of lesions. This endovascular approach has lower morbid-
ity, may reduce blood loss, decreases recovery time, has no iatrogenic 
nerve injury, and has a lower rate of infection than an open approach.
Conclusion: When possible, endovascular stenting of the SFA after 
traumatic gunshot injury is a safe and efficient treatment method.

P-360
Pseudoaneurysms: what an interventional radiologist should 
know about their diagnosis and management
M.A. Husainy, A. Nicolescu, R. Ramnarine, M. Daneshi, G.T. Yusuf, 

D. Huang;
Department of Radiology, King’s College Hospital, London, United 
Kingdom

Learning Objectives:
1. Describe various type of pseudoaneurysms.
2. Describe their aetiological factors and imaging features.
3. Discuss their management strategies.
Background: A pseudoaneurysm (PSA) is a contained rupture with 
disruption in all 3 layers of the arterial wall. It may occur because of 
one of the following reasons: 1) traumatic; 2) post-catheterisation; 3) 
infection and 4) at the site of native artery and synthetic graft anas-
tomosis. This educational exhibit discusses all four types of PSA, 
their imaging features and subsequent management strategies.
Clinical Findings/Procedure: We did a retrospective analysis of all the 
patients who presented with various types of PSA from 2008 to 2015 
in a large tertiary-care hospital. Clinical presentations, imaging features 
and management were noted, and clinical outcome was measured.

Conclusion: PSAs are a common finding in day-to-day interventio- 
nal procedures. Non-invasive imaging methods such as duplex and 
contrast-enhanced CT scans are preferred and accurate. Thrombin 
injection and covered stent placement are highly successful meth-
ods of treating PSAs with up to 97% success rate and a low complica-
tion rate (<1%).

P-361
Development of a PROficiency-based StePwise Endovascular 
Curricular Training (PROSPECT) program
H. Maertens1, I. Van Herzeele1, R. Aggarwal 2, F.E. Vermassen1;
1Department of Thoracic and Vascular Surgery, Ghent University 
Hospital, Ghent, Belgium, 2Department of Surgery, Faculty of 
Medicine, McGill University, Montreal, QC, Canada

Learning Objectives: A PROficiency-based StePwise Endovascular 
Curricular Training (PROSPECT) program has been developed, con-
sisting of e-learning and endovascular hands-on simulation mod-
ules. The program addresses basic endovascular skills, treatment of 
symptomatic iliac and superficial femoral artery atherosclerotic dis-
ease, and complication management.
Background: Focus on patient safety, work-hour limitations, and 
cost-effective education is putting pressure to include simulation 
training into endovascular training to acquire minimal invasive tech-
niques; but curricula using this technology are still lacking.
Clinical Findings/Procedure: Forty-nine subjects (29 medical stu-
dents, 20 endovascular therapists) were recruited. Construct validity 
of e-learning and simulation cases was investigated. Performances 
were assessed using multiple-choice questionnaires (MCQ), valid 
simulation parameters, and post-hoc video-based evaluations using 
global rating scores (GRS) and examiner checklists. Experts obtained 
higher scores for MCQs than did medical students (median 24.5-22.0 
vs. 15.0-12.0; P<0.001). Students took significantly longer to treat 
iliac and femoral lesions (3.3-14.8 vs. 5.8-30.1 min.; P=0.001-0.04). 
In more complex cases, fluoroscopy time was significantly higher 
for students (8.3 vs. 21.3 min.; P=0.002; 7.3 vs. 13.1; P=0.03). Video-
based scorings were higher for experts in all cases using GRS (51.0-
42.0 vs. 29.5-18.0; P<0.001) and examiner checklist (81.5-75.0 vs. 54.5-
43.0; P<0.001). Proficiency-levels (median expert scores) were deter-
mined. Two students achieved all benchmarks, which confirmed 
feasibility.
Conclusion: A feasible and validated program has been developed 
to structure and enhance endovascular skill training of the lower 
limbs in a safe environment. PROSPECT allows training of cognitive, 
technical, and non-technical endovascular skills. A randomized con-
trolled trial has been initiated to study the impact of PROSPECT on 
real-life performances, patient outcomes, and cost-effectiveness.

P-362
High-flow arteriovenous malformations: lessons learned from 
challenging cases
M.L. Diaz1, M. Simmons 2, F. Urtasun 3;
1Interventional and Vascular Radiology, Hospital General 
Universitario Miguel Servet, Zaragoza, Spain, 2Interventional 
and Vascular Radiology, University Health Network, Toronto, 
ON, Canada, 3Interventional and Vascular Radiology, Complejo 
Hospitalario de Navarra, Pamplona, Spain

Learning Objectives: The purpose of this poster is to share some of 
our experience in the management of high-flow arteriovenous mal-
formations (AVMs) based on problem cases.
Background: High-flow AVMs are rare and complex lesions that may 
involve any part of the body. They often represent a therapeutic 
challenge because of their complex anatomy and behavior. The type 
of embolic agent and access may be determined by the anatomy of 
the lesion, localization, size, operator’s experience, etc.
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Clinical Findings/Procedure: We selected the following problem 
cases:
1. Direct alcohol injection into the nidus of a foot AVM.
2. Use of the Amplatzer plug in a renal AVM.
3. Histoacryl and lipiodol embolization of a uterine AVM.
4. Alcohol and cement injection into an osseous AVM.
Conclusion: Each AVM poses a therapeutic challenge. It is important 
to be familiar with the different embolic agents, their indications, 
and routes of administration.

P-363
Carbon dioxide-guided peripheral angioplasty in patients with 
anaphylaxis to iodinated contrast medium: how I do it
S. Ilyas1, L. Patrone 2, N. Ntagiantas1, N. Thulasidasan1, 

I. Paraskeyopoulos1, A. Diamantopoulos1, K.N. Katsanos1;
1Interventional Radiology, Guy’s and St. Thomas’ Hospitals, London, 
United Kingdom, 2Interventional Radiology, San Martino, University 
Hospital, Genoa, Italy

Learning Objectives: Use of CO2 angiography to treat intra-arterial 
disease in patients with an allergy to iodinated contrast medium.
Use of gadolinium-filled angioplasty balloons in order to prevent 
exposure to iodinated contrast medium in case of balloon rupture.
Use of sizing balloons to define intra-arterial stenosis and prevent 
the use of contrast medium.
Background: The demand for endovascular therapy to treat periph-
eral vascular disease is expanding, particularly in the elderly who 
often have several additional co-morbidities. The replacement of 
contrast medium with intra-arterial CO2 is a recognised technique for 
preventing contrast-induced nephropathy following angiography. 
We present an additional indication for the use of CO2angiography in 
patients with an allergy to iodinated contrast medium.
Clinical Findings/Procedure: We describe our technique of suc-
cessfully treating intra-arterial disease using CO2 angiography and 
gadolinium-filled angioplasty balloons in patients with an allergy to 
iodinated contrast medium. All angiographic images were obtained 
following delivery of CO2 using a conventional kit with CO2 cylinder 
and plunger. The angioplasty balloons were filled with gadolinium 
in order to prevent exposure to iodinated contrast medium in case 
of balloon rupture. Flow was re-established in the targeted vessel 
being treated in all cases, both above and below the knee.
Conclusion: CO2 offers many advantages as an imaging agent. It is 
20 times more soluble in blood than oxygen, not nephrotoxic, inex-
pensive and is not allergenic. We present a small series of patients 
with known allergy to contrast medium, in whom arterial flow was 
re-established without the use of any contrast medium.

P-364
To review the current literature and establish the difference in 
outcome with the use of drug-eluting versus uncoated balloon 
angioplasty in SFA stenosis
H.K. Moriarty, T. Geoghegan, L.P. Lawler, C. Farrelly;
Department of Radiology, Mater Misericordiae University Hospital, 
Dublin, Ireland

Learning Objectives: To review the current literature and estab-
lish the difference in outcome with the use of drug-eluting versus 
uncoated balloon angioplasty in SFA stenosis.
Background: Peripheral artery disease carries a significant morbid-
ity and mortality. Drug-eluting balloons have been successfully used 
in the coronary circulation, and there is much interest in their use in 
the peripheral circulation. The approach to treating atherosclerotic 
SFA disease is complex and much debated, owing to challenges in 
this vessel such as movement and complex lesion morphology.

Clinical Findings/Procedure: A literature search was performed 
using available search databases, including UpToDate and Cochrane, 
and a search of the Ovid Medline and PubMed databases was per-
formed. The terms and synonyms of femoral artery, stenosis, bal-
loon angioplasty, drug-eluting or coated or Paclitaxel were searched. 
A reverse citation analysis was performed to identify further articles. 
The available abstracts were reviewed for relevance by a single reader.
No guidelines or consensus statements were found relevant. A single 
meta-analysis with a total population of 381 patients was reviewed, 
and five well-controlled RCTs were assessed. Relevant editorials and 
opinion pieces were reviewed for further information. The endpoints 
of target lesion revascularization, late lumen loss, and angiographic 
restenosis were improved by the use of drug-eluting balloons. All-
cause mortality was not significantly different between the groups.
Conclusion: The population size in published RCTs and overall numbers 
in the meta-analysis are small; however, there is agreement between tri-
als and improved endpoints with the use of drug eluting balloons over 
non-coated balloons in SFA stenosis. Further trials are awaited.

P-365
Diagnosis and treatment of exercise-induced external iliac 
artery endofibrosis
Q. Meisinger1, M.T. Gudmundsson1, A.C. Picel 2;
1Radiology, UCSD Medical Center, San Diego, CA, United States of 
America, 2Interventional Radiology, UCSD, San Diego, CA, United 
States of America

Learning Objectives:
1. To examine the proposed etiology of external iliac artery endofi-

brosis.
2. To review the presentation and diagnosis of patients with external 

iliac artery endofibrosis.
3. To discuss the treatment options, including conservative manage-

ment, endovascular stenting, and surgical therapies.
Background: Endofibrosis is most commonly reported in endurance 
athletes, often long-distance cyclists. Repetitive hip flexion may 
lead to an arteriopathy that often involves the external iliac artery 
and results in exercise-induced claudication.
Clinical Findings/Procedure: Extreme endurance exercise results in 
repetitive hip flexion, psoas hypertrophy, and excessive vessel length 
that may result in arterial injury. The aerodynamic cycling position causes 
arterial fixation and repetitive trauma to the layers of the affected artery. 
Otherwise healthy young individuals may present with exercise-induced 
leg pain. Provocative ABIs and Duplex ultrasound are often abnormal. 
CTA, MRA, or DSA may demonstrate arterial stenosis, thrombosis, or dis-
section, most commonly in the external iliac artery. Conservative man-
agement consists of limiting the inciting endurance activity. A number 
of surgical options exist, including vessel release, endofibrosectomy with 
patch angioplasty, interposition graft placement, and vessel shortening 
operations. Endovascular treatment with angioplasty and stent place-
ment provides a minimally invasive treatment option.
Conclusion: Endofibrosis is a debilitating condition affecting oth-
erwise healthy endurance athletes. Patients may be initially misdi-
agnosed until claudication is further investigated with physiologic 
studies or anatomic imaging. Traditional therapy consists of surgical 
intervention. Angioplasty alone has been largely ineffective. Endo-
vascular stent placement may provide a durable result and avoid the 
risks of surgical management.
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P-366
Use of long detachable coils and stent-graft coverage in the 
repair of a complex common iliac aneurysm with insufficient 
landing zone
U. Pua
Diagnostic Radiology, Tan Tock Seng Hospital, Singapore, Singapore

A 64-year-old man had a common iliac aneurysm that extended 
to the ostium of his only patent internal iliac artery (IIA). Balloon-
assisted coiling with detachable coils followed by “suboptimal” stent-
graft placement excluded the aneurysm and preserved IIA flow.

P-367
Successful percutaneous transfemoral retrieval of a primarily 
misplaced and dislocated balloon-expandable stent in a 
transbrachial left subclavian artery stent angioplasty
F. Fey, F. Barakat, P. Reimer;
Radiologie, Städtisches Klinikum Karlsruhe, Karlsruhe, Germany

We report a case of an intraprocedural migration of a balloon-
expandable stent into the descending aorta after misplacement in 
a proximal left subclavian artery stenosis. The stent could be suc-
cessfully snared and retrieved transfemorally through a 16-F sheath 
without additional arteriotomy.

P-368
Successful endovascular repair of a ureteral-iliac artery fistula
M. Leyva Vásquez-Caicedo, J.E. Armijo Astrain, J.V. Méndez Montero;
Vascular and Interventional Radiology, Hospital Universitario Clínico 
San Carlos, Madrid, Spain

A 79-year-old patient with a history of abdominoperineal surgery, 
radiation therapy, and chronic ureteral stenting presented with 
gross hematuria caused by left ureteral-iliac artery fistula. This was 
successfully treated endovascularly with covered stent.

P-369
Frequent shoulder luxation as a presumable cause of a brachial 
artery aneurysm
R. Grkovski, M. Santl Letonja;
Department of Radiology, Splosna bolnisnica Murska Sobota, 
Murska Sobota, Slovenia

A 51-year-old woman with frequent luxation of the right shoulder 
developed an aneurysm at the transition between the deep bra-
chial artery and humeral circumflex artery, which was successfully 
resolved using a stent graft.

P-370
Percutaneous trans-arterial retrograde embolization for 
proximally ligated internal iliac artery aneurysms
Y. Koide1, T. Okada1, Y. Nomura 2, A. Muradi1, N. Katayama1, 

E. Ueshima1, K. Sofue1, M. Yamaguchi1, Y. Okita 2, K. Sugimoto1;
1Department of Radiology and Center for Endovascular Therapy, 
Kobe University Hospital, Kobe, Japan, 2Division of Cardiovascular 
Surgery, Department of Surgery, Kobe University Hospital, Kobe, Japan

Proximal ligation of internal iliac artery aneurysm without distal con-
trol may lead to continued aneurysm growth with subsequent risk of 
rupture from the retrograde flow. We report such two cases success-
fully treated by percutaneous transarterial retrograde embolization 
via collateral arteries.

P-371
Endovascular treatment of a limb-threatening paradoxical 
embolism consequent to acute deep venous thrombosis in a 
young patient with L-transposition of the great arteries: a case 
report
T. Balázs, R. Bažík, I.P. Vulev;
Department of Diagnostic and Interventional Radiology, National 
Institute of Cardiovascular Diseases, Bratislava, Slovak Republic

We present a case of ALI caused by paradoxical embolism consequent 
to extensive iliofemoral DVT in an 18-year-old patient with L-transpo-
sition of the great arteries. The patient was successfully treated using 
Jetstream atherectomy and AngioJet thrombectomy systems.

P-372
Covered stent repair of mammary artery rupture
R. Marcello
Radiological Sciences, Diagnostic and Interventional Radiology 
Unit, San Filippo Neri Hospital, Rome, Italy

A 48-year-old woman received left mammary artery bypass heart 
surgery. During CVC placement, she experienced an iatrogenic left 
mammary artery tear with massive hemorrhage. An IABP was applied 
and a successful covered stenting of the artery was carried out.

P-373
Stent-graft placement in anterior tibial artery pseudo-
aneurysm in a patient with neurofibromatosis type 1
J.M. Lee1, J. Ohm 2;
1Radiology, SoonChunHyang University Bucheon Hospital, 
Bucheon, Korea, 2Radiology, Chungnam National University 
Hospital, Daejeon, Korea

Vascular involvement of neurofibromatosis type 1 (NF-1) is very rare 
and may present as aneurysm, obstruction, or stenosis. We pres-
ent the case of a 51-year-old woman with NF-1 in whom stent-graft 
placement in anterior tibial artery pseudoaneurysm was performed.

P-374
Definitive treatment of a persistent sciatic artery: case report 
and literature review
H.U. Odd
Clinical Radiology, Royal Sussex County Hospital, Brighton, United 
Kingdom

Persistent sciatic artery is a rare congenital condition caused by failure 
of regression of the sciatic artery in utero and normal femoral artery 
development, leading to vascular insufficiency of the lower limb, 
aneurysm formation and occlusion. Case report and literature review.

P-375
Treatment of sac expansion of a ligated popliteal artery 
aneurysm using Onyx with contrast-enhanced ultrasound as 
follow-up
A. Hussain, G.T. Yusuf, M. Daneshi, R. Ramnarine, S.S. Virdee, A. Isaac, 

D. Huang;
Radiology, King’s College Hospital, London, United Kingdom

We present a case illustrating the diagnostic and technical chal-
lenges of embolisation using Onyx for sac expansion in a surgically 
ligated popliteal aneurysm secondary to retrograde filling from 
crural branches, highlighting the usefulness of novel contrast-
enhanced US imaging following radio-opaque Onyx embolisation.
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P-376
Endovascular stent graft of a ruptured popliteal artery due to 
knee luxation via proximal and distal approach
P. Brandmaier, J. Fuchs, M. Moche;
Diagnostic and Interventional Radiology, University Hospital 
Leipzig, Leipzig, Germany

For treatment of a covered rupture of the popliteal artery, a second 
vascular approach via the anterior tibial artery was necessary. Through 
narrowing both guidewires in the free paravascular space, we could 
establish a solid connection for stent-graft implementation.

P-377
Repositioning a dislocated stent in the below-the-knee area
P. Goverde, K. Taeymans, K. Lauwers;
Vascular and Endovascular Surgery, Vascular Clinic ZNA, Antwerp, 
Belgium

Occlusion of bypass and stent, at distal anastomosis, bounced back 
in the artery, retrograde puncture: wire in occluded stent. Antegrade 
wire between stent and graft wall, retrograde then snared, redi-
rected wire reversal: covered stent to secure the displaced stent.

Radiation safety

P-378
Dosimetric study of varicocele embolisation in paediatric 
patients
A. Gioppo1, F. Melchiorre1, R. Azzeroni1, U.G. Rossi 2, G. Mauri 3, 

V. Pedicini 4, M. Cariati 2, G. Cornalba1;
1Department of Diagnostic and Interventional Radiology, 
University of Milan, San Paolo Hospital, Milan, Italy, 2Radiology and 
Interventional Radiology, San Carlo Borromeo Hospital, Milan, Italy, 
3Radiology, IRCCS Policlinico San Donato, San Donato Milanese, 
Italy, 4Radiology and Interventional Radiology, IRCCS Humanitas 
Hospital, Milan, Italy

Purpose: Varicocele embolisation is a percutaneous procedure per-
formed with fluoroscopic assistance. The aim of this study is to eval-
uate gonad radiation dose and estimate hereditary risk and lifetime 
fatal cancer risk in paediatric population.
Material and Methods: From September 2014 to date, 30 paediatric 
patients, aged from 12 to 18 years underwent percutaneous emboli-
sation of the spermatic vein, using a “low-dose” protocol. A double 
transmission chamber was used to measure the entrance surface 
dose and the dose-area product. Three thermo-luminescent dosim-
eters were placed adjacent to the scrotum to directly measure gonad 
dose. A PC-based Monte Carlo program was used to estimate effec-
tive dose from the recorded DAP. The hereditary effect was made by 
combining the gonad doses with risk factor for that population. The 
total fatal cancer risk was estimated by multiplying each organ dose 
by cancer risk factor for that organ and summing up the results.
Results: Mean fluoroscopy time was 5 min 10 sec; mean DAP, 
2.05 Gy·cm2 and mean ESD, 7.70 mGy. Mean gonad dose was 0.27 
mGy (deterministic threshold of sterility: 150 mGy) and effective 
dose was 0.86 mSv (1 year of natural background radiation: 2.4 
mSv). Hereditary risk was less than one case per 100000 treated 
(0.00085%). Radiation-induced fatal cancer risk was 2.1 cases per 
10000 treated (0.021%).
Conclusion: In paediatric patients, the radiation-induced risk in var-
icocele embolisation is content. Adequate field-limiting measures, 
anti-scatter grid removal, never use radiography and limited fluoros-
copy are the most significant to optimise exposure. The dosimetric 

investigation is not limited to an “experimental speculation” but is 
under the direct responsibility of radiologists.

P-379
Are we close enough to the new annual 20mSv occupational 
dose limit for the lens of the eye?
R.M. Sanchez1, E. Vano 2, J.M. Fernandez Soto1;
1Medical Physics, Hospital Clinico San Carlos, Madrid, Spain, 
2Radiology, Complutense University, Madrid, Spain

Purpose: To measure eye lens doses in interventionalists and esti-
mate annual doses.
Material and Methods: Small optically luminescence dosimeters 
(OSL) were attached to the goggle left sidepiece, at both sides of 
the left protection shield. The inner dosemeter (protected by the 
lateral shield) was assumed to measure the eye lens dose. Other 
OSL personal dosimeters were located at physicians’ chest left side. 
Physicians wore dosimeters over one-month periods. Interventional 
radiologists remained in the control room during imaging acquisi-
tion. The ceiling suspended screen was used regularly in the cathe-
terization laboratory.
Results: Twenty-three-monthly dose values were obtained from 
8 interventionalists (radiologists and cardiologists) with standard 
workload (2-5 procedures/day). Depending on the goggle model, 
the dose reduction factor ranged from 1.4 to 5.2. For the monthly 
dose at eye lens, the average±sd, 1st, 2nd, and 3rd quartiles resulted 
in 175±132, 73, 161, and 225, μSv respectively. Outside the goggles, 
measured doses were (average±sd) 578±336, Q1=291, Q2=561, and 
Q3=795 μSv. The linear regression between the chest over apron 
and the outer goggle readings was goggles = 0.67·chest, with 
Pearson correlation of r2=0.55.
Conclusion: It is important to choose well-designed goggles with 
proper lateral protection, the dose reduction factor could be oth-
erwise as low as 1.4. Provided appropriate protection rules are 
respected, the extrapolation of the monthly lens dose to one work-
ing year would lead to 1.9 mSv (well below the 20 mSv limit). The 
extrapolation outside the goggles would produce 6.4 mSv/y. There 
was a weak correlation between chest and goggle readings.

P-380
Dose evaluation for Rendu-Osler disease patients undergoing 
pulmonary embolization
S. Puddu1, L. D’Ercole1, P. Quaretti 2, L.P. Moramarco 2, F. Lisciandro1, 

I. Fiorina 2, G. Leati 2, S. Tomaselli 3, F. Zappoli Thyrion 2;
1Medical Physics Department, Fondazione Policlinico S.Matteo, 
Pavia, Italy, 2Interventional Radiology, Fondazione Policlinico 
S.Matteo, Pavia, Italy, 3Respiratory Disease Unit, Fondazione 
Policlinico S.Matteo, Pavia, Italy

Purpose: The exposure data and the peak skin dose (PSD) were eval-
uated in the absence of data in literature for patients with Rendu-
Osler disease undergoing pulmonary embolization.
Material and Methods: Eighteen procedures have been performed 
on 16 patients (7 males and 9 females; average age, 47 years; range, 
8–77 years), and for each patient, exposure data such as total air 
kerma per area product (KAPTOT), cumulative dose (Kar), fluoroscopy 
time (FT), and number of frames (NFR) were recorded. A biplane flat 
panel Philips Allura XperFD 20/20 system was used for the proce-
dures. In 13 cases, only the PA projection was used, while in 5 cases, 
both PA and lateral were used. The calculation of PSD was derived 
from the Kar value, following Jones’ method. The Mann-Whitney test 
was used for statistical analysis. A p value of <0.05 was considered to 
represent a statistically significant result.
Results: The KAPTOT ranged from 77.22 to 1776.65 Gycm2 (median, 
349.82), FT ranged from 10 to 72 min (median, 41), and Kar values 
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ranged from 0.36 to 6.07 Gy (median, 1.54). The PSD ranged from 0.50 
to 6.66 Gy (median, 1.96), and it was higher than 3 Gy in four cases. 
Pearson’s test showed moderate correlation between KAPTOT and Kar 
(r=0.7081, p=0.0010), and it showed no correlation between KAP e FT 
(r=0.1384, p=0.5839) or between Kar and FT (r=0.4179, p=0.0844).
Conclusion: Pulmonary embolizations have to be considered as 
high-dose procedures. Follow-up has to be performed for patients 
with PSD>3 Gy.

P-381
Ionizing radiation associated with percutaneous interventions: 
how much do biliary procedures generate?
S.H. Hyon, E. Sieling, O. Mazza, M. de Santibanes, R. Sanchez-Claria, 

J. Pekolj, E. de Santibanes;
Surgery, Hospital Italiano de Buenos Aires, Ciudad Autónoma De 
Buenos Aires, Argentina

Purpose: To analyse ionizing radiation produced during different 
percutaneous biliary procedures.
Material and Methods: Radiation data of 229 consecutive, per-
cutaneous biliary interventions (109 patients; male/female 59/50; 
age 61.3±19.4) carried out in the OR with a C-arm (Arcadis Varic; 
Siemens) were analysed. Cumulative fluoroscopy time (min), mAs, 
kV and distance to X-ray tube were converted to mSv. Procedures 
were grouped as follows: cholangiogram only (through previous 
drainage); placement of 1 external drain; 2 external drains; 1 inter-
nal/external drain; 1 stent; 2 or more stents; exchange of 1 drain; 
dilation of hepaticojejunostomy and transluminal forceps biopsy. 
Comparison was done between cholangiogram vs. diverse pro-
cedures, benign vs. malignant strictures and left- vs. right-sided 
approach. Data was expressed as median (range) due to non-para-
metric distribution. The Mann-Whitney U-test was used for statisti-
cal analysis. A p<0.05 was considered significant.
Results: Most stent placements, dilations and biopsies were done 
as combined procedures. Radiation data (mSv): for cholangiogram, 
55.5 (5.5–377.5); 1 external drain, 189.3 (41.9–2442.6, p<0.01); 2 exter-
nal drains, 375.5 (147.2–585.1, p<0.01); 1 internal/external drain, 269.3 
(41.9–1434.4, p<0.01); 1 drain exchange, 103.0 (6.9–915.2, p=0.07); 
1 stent, 190.4 (23.4–1169.6, p<0.01); 2 or more stents, 479.5 (39.5–
1418.1, p<0.01); dilation, 162.8 (2.6–1152.0, p<0.05); biopsy, 322.8 
(166.8–1584.9, p<0.01); left approach 159.5 (28.1–1424.9) vs. right 
220.8 (28.1–1424.9) (p<0.05); benign 154.1 (2.6–2442.6) vs. malignant 
212.9 (5.5—1584.9) (p<0.05).
Conclusion: Radiation produced during different percutaneous bil-
iary interventions may vary widely. They are lower in transdrainage 
cholangiograms, left-sided access and benign strictures. However, 
due to potentially high-risk doses generated, safety protocols should 
be encouraged in every IR environment.

P-382
Comparison of transcatheter atrial septal defect closure in a 
novel approach to overcome the defect versus the standard 
approach
J. Pu, L. Huang;
Interventional Department, Beijing Anzhen Hospital, Capital 
Medical University, Beijing, China

Purpose: The aim of this research was to compare an innovative trans- 
catheter closure (NoC) of atrial septal defect (ASD) with the standard 
closure (StC).
Material and Methods: In this retrospective study, 128 patients 
underwent either the StC or NoC at our center between September 
2013 and August 2014. The occluder was selected according to intra- 
procedural transthoracic echocardiographic results. The novel step 
of NoC was that the delivery sheath containing the occluder crossed 

the defect from the right atrium to left atrium directly without a 
guidewire. Patients were followed up at 1, 3, 6 and 12 months after 
the procedure.
Results: A total of 127 patients were analysed (StC = 75 and NoC = 50). 
One patient was referred for surgery. No differences in baseline char-
acteristics and comorbidities were found between the two groups. A 
total of 135 defects were confirmed in 127 patients, with a mean diam-
eter of defects of 19 ± 7 mm (5–32 mm). One hundred twenty-six ASD 
devices with a mean diameter of 27 ± 8 mm (10–40 mm) and one 
30/30 PFO device had been deployed successfully. The fluoroscopy 
time (239 ± 144 sec vs. 311 ± 124 sec, p = 0.003) and procedure time 
(33 ± 13 min vs. 40 ± 13 min, p = 0.003) were significantly lower in the 
NoC group. The complications were similar in the two groups.
Conclusion: The NoC, which removes the superselection of the 
superior left pulmonary vein, may reduce the time of procedure and 
fluoroscopy. The incidences of complications were similar to those 
in the StC.

P-383
Image noise reduction techniques for hepatic digital subtrac-
tion angiography: comparison between the half-dose and 
quarter-dose DSA acquisition of image quality
G.-S. Jung1, B.-H. Park 2;
1Radiology, Kosin University College of Medicine, Busan, Korea, 
2Radiology, Dong-A University Hospital, Busan, Korea

Purpose: To evaluate the impact of image noise reduction tech-
niques with quarter-dose DSA acquisition in hepatic DSA.
Material and Methods: Thirty consecutive patients (M:F=25:5; mean 
age, 64 years) with hepatocellular carcinoma underwent hepatic 
DSA with image noise reduction techniques during transcatheter 
arterial chemoembolization. Preliminary celiac or hepatic angio-
grams were obtained with half-dose DSA acquisition. After chemo-
embolization, follow-up celiac or hepatic angiograms were obtained 
with quarter-dose DSA acquisition. The dose-area product (DAP) was 
calculated for each image and compared. Three readers (two radi-
ologists and one resident) evaluated image quality according to the 
five-score scale.
Results: The mean DAP per image was 0.837 mGy/cm2±0.247 for 
the quarter-dose acquisition and 1.461 mGy/cm2±0.447 for the half-
dose acquisition. The mean dose reduction ratio was 42.4%±5.1 
(p<0.001). The mean image quality scores were 4.667±0.479 for the 
quarter-dose acquisition and 4.733±0.450 for the half-dose acquisi-
tion. Overall image quality was not significantly different (p=0.601) 
between the two DSA acquisition techniques.
Conclusion: In the hepatic DSA, image noise reduction techniques 
with quarter-dose DSA acquisition reduced the patient entrance 
dose by 42.4% compared with half-dose DSA acquisition, without a 
significant loss in image quality.

P-384
Interventional radiology in pregnant and lactating patients: 
fetal and neonatal risks
R. Ramnarine1, G.T. Yusuf1, P. Kane1, M. Daneshi1, A. Pascoal 2, 

T. Bangay1, C.J. Wilkins1, D.R. Evans1, D. Huang1, T. Ammar1;
1Radiology, King’s College Hospital NHS Foundation Trust, London, 
United Kingdom, 2Physics, King’s College Hospital NHS Foundation 
Trust, London, United Kingdom

Learning Objectives:
1. Discuss the stochastic and deterministic risks and the process of 

counselling prior to intervention.
2. Clarify the factors affecting the dose received by the fetus and 

ways of minimising fetal radiation. 
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3. We give an example of how the fetal radiation is calculated by our 
physics department and doses from our institution for the most 
likely procedures.

Background: Intervention on pregnant women is a subject most 
interventional radiologists regard with hesitation as
•   there is no level I data and there will never be.
•   wide range of issues and factors involved in calculating the risks 

from radiation, e.g. maternal dose, fetal dose, stage of gestation at 
the time of exposure.

Clinical Findings/Procedure: The most common procedures re-
quested are placement of occlusion balloons where post-partum 
haemorrhage is expected, nephrostomy and inferior vena cava fil-
ter placement and renal artery angioplasty. We work with the 
physics department who are present during procedure to ensure 
conditions are optimised and to calculate the fetal dose. We 
have analyzed our procedure record and our institutional fetal 
doses, which are very helpful in counselling mothers prior to inter- 
vention. All our cases had a fetal radiation dose below the deter-
ministic effect and most below the background risk for stochastic 
effects.
Conclusion: When intervention needs to be carried out on preg-
nant women, all measures to keep radiation to a minimum should 
be taken. Working with the physicists has been invaluable for opti-
mising conditions for each case. Knowledge of the expected dose is 
vital in counselling women prior to intervention, which in our expe-
rience has been reassuring.

Renal and visceral artery intervention

P-385
Italian National Multicentre survey on endovascular treatment 
of renal aneurysms
U.G. Rossi1, E.M. Marone 2, G. Gandini 3, G. Simonetti 4, G. Cornalba5, 

A. Cotroneo6, M. Grosso7, M. Rossi8, G. Passalacqua9, V. Pedicini10, 

P. Rigamonti1, M. Cariati1;
1Radiology and Interventional Radiology, San Carlo Borromeo 
Hospital, Milan, Italy, 2Vascular Surgery, San Raffaele Scientific 
Institute, Milan, Italy, 3Radiology and Interventional Radiology, 
Molinete Hospital, Turin, Italy, 4Diagnostic Imaging, Interventional 
Radiology, Molecular Imaging and Radiation Therapy, Policlinico Tor 
Vergata, Rome, Italy, 5Diagnostic and Interventional Radiology, S. 
Paolo Hospital, Milan, Italy,6Radiology and Interventional Radiology, 
SS Annunziata Hospital, Chieti, Italy, 7Radiology, Ospedale Santa 
Croce e Carle, Cuneo, Italy, 8Radiology, S. Andrea- University 
Hospital, Rome, Italy, 9Radiology and Interventional Radiology, 
SS. Filippo & Nicola Hospital, Avezzano, Italy, 10Radiology and 
Interventional Radiology, IRCCS Humanitas Hospital, Milan, Italy

Purpose: We report the Italian National Multicentre survey on endo-
vascular embolization of renal aneurysms.
Material and Methods: We collected the clinical results on the 
endovascular embolization of renal aneurysms of 10 Italian National 
Centres: San Carlo Borromeo (Milan), San Raffaele (Milan), Molinette 
(Torin), Policlinico Tor Vergata (Rome), San Paolo (Milan), SS. 
Annunziata (Chieti), Santa Croce e Carle (Cuneo), Sant’Andrea (Rome), 
SS. Nicola e Filippo (Avezzano), and Humanitas (Milan). The indica-
tions for treating renal aneurysms included the following: symp-
tomatic aneurysms, large (>2 cm) or enlarging aneurysms in patients 
anticipating pregnancy, and ruptured aneurysms.
Results: The total number of patients from the 10 Italian National 
Centres were 139 (99/139 males; 71%), with a mean age of 58 years 
(SD, ±17 years). Hypertension was found in 70 patients, hypercho-
lesterolemia in 28 patients, and diabetes mellitus in 10 patients. 
The renal aneurysm diameter was <2 cm in 79 patients, 2–5 cm in 
58 patients, and >5 cm in 2 patients. Endovascular embolization 

devices were as follows: coils in 52 patients, stent and coils in 39 
patients, covered stent in 34 patients, flow diverter in 8 patients, 
and embolic liquids in 5 patients. Intra-procedural and subsequent 
complications were as follows: nontarget embolization (5 patients), 
aneurysm revascularization (4 patients), partial stent occlusion (2 
patients), and renal perforation (that was embolized; 1 patient).
Conclusion: The treatment of renal aneurysm needs a multidisci-
plinary discussion, an accurate patient selection, tailored devices 
for patient anatomy, and procedure performed by expert operators 
with an adequate learning curve.

P-386
Endovascular treatment of visceral artery aneurysms
K. Pyra, T. Jargiełło, M. Sojka, M. Szczerbo-Trojanowska;
Interventional Radiology and Neuroradiology, University Hospital of 
Lublin, Lublin, Poland

Purpose: Visceral artery aneurysms (VAAs) are intra-abdominal 
aneurysms that occur in the coeliac trunk and in superior and infe-
rior mesenteric arteries or their branches. They are uncommon vas-
cular anomalies but can be life-threatening, with mortality ranging 
from 10% to 25% and up to 75% in pregnant women. Currently avail-
able treatment options include transcatheter embolisation, percuta-
neous implantation of covered stent, or surgical resection. The aim 
of our study was to demonstrate the methods of minimally inva-
sive endovascular treatment of the visceral artery aneurysms and to 
assess their applicability and efficacy.
Material and Methods: Between January 2000 and April 2014, 63 
patients with VAAs (aged 23–81 years) underwent endovascular 
treatment. Different techniques were used: 34 aneurysms were 
embolised with coils, and covered stents were implanted in 19 
patients; in 10 cases, transcatheter direct thrombin injection into the 
sack of the aneurysm was implemented.
Results: Almost all aneurysms (60/63) were successfully excluded 
from the circulation. Follow-up examinations with Doppler USG or 
angio-CT were performed in 53 patients between 3 and 18 months 
after treatment. No reperfusion of the aneurysmal sac was observed 
in any of the followed up patients. Satisfactory results were ob-
served in all the 53 examined patients.
Conclusion: Percutaneous treatment of visceral artery aneurysms 
is both safe and effective. Endovascular treatment of these lesions 
should be considered as the primary treatment option. Good treat-
ment results depend on proper assessment of the aneurysm’s mor-
phology by means of angio-CT or angiography as well as on the selec-
tion of an appropriate vascular approach and endovascular technique.

P-387
Single-center experience in endovascular treatment of visceral 
artery aneurysms and pseudoaneurysms: embolization versus 
covered stenting versus combined approach
C. Sallemi, M. Venturini, M. Salvioni, R. Chiesa, A. Del Maschio, F. De Cobelli;
Radiology, San Raffaele Hospital, Vita-Salute University, Milan, Italy

Purpose: Visceral artery aneurysms (VAAs) and pseudoaneurysms 
(VAPAs) are rare but potential life-threatening entities. Our purpose 
was to evaluate all the endovascular treatment options.
Material and Methods: Eighty-one patients with a radiological diag-
nosis of VAA or VAPA were treated. A diagnostic angiography was 
performed to evaluate the most appropriate treatment: TAE with 
coils/polyvinyl alcohol (PVA)/vascular plugs (Amplatzer); self-expand-
able covered stenting (Viabahn, Gore); or combined approach (TAE 
and Viabahn). Etiology of the aneurysm, arterial approach, and vessel 
involved were recorded.
Results: VAA was diagnosed in 34/81 cases, and VAPA in 47/81.
Among the VAAs, a specific cause was identified in only 4/34 cases 
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(3 due to genetic disorders, 1 mycotic). Causes of VAPAs: 32/47 post-
surgical; 9/47 post-percutaneous procedures; 4/47 post-pancre-
atitis; and 2/47 unknown. Femoral approach was chosen in 77/81 
patients, and left transaxillary in the remaining 4. Arteries involved 
were splenic (23/81); hepatic (19/81); superior mesenteric (15/81); renal 
(13/81); gastroduodenal (8/81); and left gastric (2/81). TAE was cho-
sen in 67/81 patients. Metallic coils, if necessary with PVA or vascu-
lar plugs, were used in 63/81 cases and PVA alone in 4/81. A covered 
stent was inserted in 10/81 cases, and 4/81 needed a combined 
approach. Considering all TAE, we observed clinical success in 65/67 
patients (in 10 cases, thanks to a further TAE), excluding one death 
and one surgical resolution. In 15/67 patients, TAE induced ischemic 
areas in the organ treated (especially spleen and kidney). Except for 
the above-mentioned complications, covered stent placement was 
successful in all the patients.
Conclusion: Endovascular treatment of VAAs/VAPAs is a safe, feasi-
ble, mini-invasive procedure with low morbidity and mortality rates.

P-388
Endovascular management of transplant renal artery stenosis: 
preliminary results
M.S. Maciel, R.N. Cavalcante, S.L. Cosme, M.A. Souza, F. Uchiyama, 
F.C. Carnevale;
Instituto de Radiologia, Hospital das Clínicas da Faculdade de 
Medicina da Universidade de São Paulo, São Paulo, Brazil

Purpose: Transplant renal artery stenosis (TRAS) is a recognized com-
plication resulting in post-transplant hypertension associated with 
allograft dysfunction, and has an incidence rate of 1%-23%. The diag-
nosis is suspected based on Doppler ultrasound images, while renal 
arteriography continues to be the gold standard for diagnostic con-
firmation and treatment. There is still controversy regarding the 
potential benefits of endovascular treatment of these lesions in terms 
of graft survival, improvement in renal function, and blood pressure 
normalization. The aim of this study was to assess the safety and effi-
ciency of TRAS endovascular therapy.
Material and Methods: All cases of TRAS admitted for treatment in 
our unit from January 2011 to January 2015 were reviewed retrospec-
tively. Freedom from reintervention, graft survival, postoperative 
serum creatinine level, blood pressure evolution, and the number of 
antihypertensive drugs pre- and postprocedure were analyzed.
Results: Nineteen patients (10 men, 9 women) presenting with TRAS 
were referred. Presentation was graft function alteration in 89.4%. 
Stenting was performed in all 19 patients. Freedom from reinterven-
tion rate was 94.7%. Serum creatinine levels decreased from 4.9 mg/dL 
(range, 0.7-10.1 mg/dL) preoperatively to 1.4 mg/dL (range, 0.7-3.0 mg/
dL) at discharge. Glomerular filtration rates increased from 24 mL/min 
(range, 6.0-95 mL/min) to 62.7 mL/min (range, 39-106 mL/min). Systolic 
and diastolic blood pressure varied from 144 mmHg (range, 90-183 
mmHg) and 81 mmHg (range, 108-60 mmHg) to 125 mmHg (range, 
100-173 mmHg) and 74 mmHg (range, 60-84 mmHg), respectively. The 
number of antihypertensive medications remained unchanged.
Conclusion: Endovascular management of TRAS is safe and causes 
decrease in serum creatinine.

P-389
The efficacy of CO2 angiography to detect active bleeding in 
the hemorrhage of colonic diverticula
E. Sugihara, S. Kawamoto;
Radiology, Osaka General Medical Center, Osaka, Japan

Purpose: Active bleeding of the colonic diverticulum is occasion-
ally obscured on conventional angiography, although extravasation 
was revealed in a prior contrast-enhanced CT (CECT). The purpose 
of this study was to evaluate the efficacy of carbon-dioxide (CO2) 

angiography in patients with active bleeding of the colonic divertic-
ulum proven on CECT but obscured on conventional angiography.
Material and Methods: Between April and December 2014, 13 
patients (8 women and 5 men; 65–88 years) underwent angiography 
for hemorrhage of the colonic diverticulum. Extravasation had been 
previously detected in dynamic CECT in nine patients. However, 
active bleeding could be detected in four patients in conventional 
angiography with iodinated contrast material. CO2 angiography was 
applied in four cases among the remaining nine patients.
Results: In three of the four patients, active bleeding was detected 
with CO2 angiography. Extravasation from the responsible vasa recta 
was detected in the prior CECT in these three patients. A microcath-
eter was successfully inserted into the responsible vasa recta in the 
three patients. No active bleeding was seen on CECT in the remain-
ing one patient.
Conclusion: CO2 angiography was useful to detect the bleeding 
point in colon diverticulum, even though extravasation was ob-
scured on conventional angiography. Superselective microcatheter 
insertion into the responsible vasa recta was effective to prove the 
bleeding point with CO2 angiography.

P-390
Transcatheter management of haemodynamically stable 
splenic injuries: CT score to guide therapeutic decisions
G. Lorenzoni, R. Cervelli , A. Scionti , E. Bozzi , I. Bargellini , R. Cioni, 
C. Bartolozzi ;
Department of Diagnostic and Interventional Radiology, University 
of Pisa, Pisa, Italy

Purpose: To identify a multi-detector computed tomography 
(MDCT)-based score for the therapeutic management of haemody-
namically stable patients with blunt splenic injury.
Material and Methods: We retrospectively reviewed clinical and 
demographic data of all patients with splenic trauma admitted at 
our Emergency Care Unit between 2012 and 2014. Twenty-five hae-
modynamically stable patients (19 males; mean age, 44 years) were 
included. CT scans performed at admission were reviewed to create 
a score based on the following: amount of haemoperitoneum (scale, 
0–3), presence of pseudoaneurysms (scale, 0–2), active bleeding 
(scale 0–1), and number of involved arterial branches (scale 0–2) and 
lesion location (scale 0–2). Lesion volume was calculated.
Results: Twelve (48%) patients underwent non-operative manage-
ment (NOM), while in 13 (52%) patients, splenic arterial embolisation 
(SAE) was performed followed by splenectomy in 4 (30.7%) patients. 
The average number of hospitalisation was 12.3±5 days; no peri-pro-
cedural deaths occurred. By CT imaging, a 9-point scale score was 
created; three groups of patients were identified: minor risk (0–3), 
intermediate risk (4–6) and high risk (7–9). The score was significant 
(P<.05) related to the successful management of patients. Patients 
with a score of ≤3 were successfully treated with NOM; in patients 
with a score of 4–6, SAE was successful, while in patients with a score 
of >7, surgery may be required after SAE. On multivariate analysis, 
our CT score was the strongest predictor of successful management 
compared with AIS-90 and splenic injury scale scores.
Conclusion: In haemodynamically stable patients with blunt splenic 
trauma, the proposed CT score may facilitate therapeutic decisions, 
which identifies those patients requiring SAE.
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P-391
Revascularisation of high-grade bilateral renal artery stenosis: 
effects on hypertension, renal function and cardiovascular events
L. Schulte-Kemna1, K. Seitz1, S. Büttner1, P. Reimer 2, B. Krämer1, 

M. Hausberg1;
1Nephrologie, Städtisches Klinikum Karlsruhe, Karlsruhe, Germany, 
2Radiologie, Städtisches Klinikum Karlsruhe, Karlsruhe, Germany

Purpose: To investigate the effects of revascularisation of high-grade 
bilateral renal artery stenosis on renal function, hypertension and 
cardiovascular event occurrence.
Material and Methods: A total of 52 revascularisations for high-
grade bilateral renal artery stenosis were performed between 2006 
and 2011, 33 patients undergoing conservative treatment served as 
the control group. High-grade renal artery stenosis was assessed by 
colour-coded duplex ultrasound. The evolution of anti-hyperten-
sive medication, renal function, hypertension, cardiovascular event 
occurrence and complications were compared between the two 
groups.
Results: The groups did not differ significantly. Average follow-up 
time was 34.5 months. At baseline, patients in the revascularisation 
group took significantly more anti-hypertensive drugs than the 
patients in the medical group (3.9 versus 3.0; p<0.05). Following 
revascularisation, the number of anti-hypertensive drugs was 
reduced by 0.76, while it increased by 0.47 in the conservative 
group (p<0.0001). Patients in the conservative group were hospital-
ised more frequently for heart failure (38.5% versus 13.6%; p=0.016). 
More patients in the conservative group died during follow-up 
(39.4% versus 10%; p=0.041). Serum creatinine tended to fall from 
2.2 mg/dl to 1.8 mg/dl after intervention, and it did not change sig-
nificantly in the conservative group (2 mg/dl at baseline and at the 
end of follow-up). Blood pressure changed from 154/78 mmHg to 
140/73 mmHg after intervention and from 159/74 mmHg to 150/80 
mmHg in the conservative group.
Conclusion: Our results suggest a benefit of revascularisation over 
medical therapy alone in patients with high-grade bilateral renal 
artery stenosis.

P-392
Some of the peritoneal and retroperitonial bleedings could be 
SAM!
H. Kondo1, Y. Tanahashi1, S. Goshima 2, M. Kanematsu 2, M. Osawa1, 

T. Yamamoto1, S. Furui1;
1Radiology, Teikyo University Hospital, Itabashi Ku, Tokyo, Japan, 
2Radiology, Gifu University Hospital, Yanagido, Japan

Learning Objectives: To understand the clinical and radiologic fea-
tures of segmental arterial medioysis (SAM) for accurate diagnosis 
and determination of appropriate treatments.
Background: SAM is a rare nonarteriosclerotic, noninflammatory 
vascular disease of unknown origin and presents with intra-abdom-
inal bleeding, which may result in a life-threatening situation. Since 
the long-term natural history is unclear, there is no consensus on a 
definitive treatment of SAM.
Clinical Findings/Procedure:
• Aneurysmal rupture commonly presents with life-threatening 

abdominal, retroperitoneal, or intracranial hemorrhage, with a 
previously estimated mortality rate approaching nearly 50%.

• CTA or angiography is useful for making a radiologic diagnosis of 
SAM.

• Characteristic imaging findings of SAM include string of beads, 
fusiform and saccular formation of aneurysms, and arterial wall 
thickening and dissection.

• The treatment options are mainly laparotomy, TAE, and conserva-
tive therapy.

• Recently, several reports revealed that the unruptured aneurysms 
are rarely exacerbated and could be followed up by contrast-
enhanced CT.

Conclusion: Accurate diagnosis based on CTA or DSA findings is cru-
cial for appropriate treatment selection. Especially, the unruptured 
aneurysms may be closely followed up by contrast-enhanced CT.

P-393
Role of interventional radiologist in splenic trauma
C. Fang, M.A. Husainy, M. Daneshi, G.T. Yusuf, R. Ramnarine, 

A. Nicolescu, D.R. Evans;
Radiology, King’s College Hospital NHS Trust, London, United 
Kingdom

Learning Objectives:
1. Recognition and classification of traumatic splenic injuries on CT 

scan.
2. Knowledge of interventional radiological procedures in traumatic 

splenic injuries.
Background: Trauma centres in the UK were established to care for 
patients with multiple serious injuries that could result in death or 
serious disability. Splenic injuries have often necessitated operative 
management traditionally; the advent of 24-hour imaging and inter-
ventional radiology has led to an increase in spleen-preserving ther-
apy. This pictorial review focuses on the radiological appearance of 
various splenic injuries encountered in our level 1 trauma centre and 
corresponding interventional radiology management.
Clinical Findings/Procedure: We did a retrospective 6-year analy-
sis of all traumatic splenic injuries and management, including inter-
ventional procedures.
Conclusion: The spleen is amongst the most commonly injured 
abdominal organ in blunt trauma. Radiologists should be aware of 
the imaging features and appropriate interventional treatment.

P-394
Renal embolizations: simple to challenging case-based review
V. Pavlidis, S. Ameli-Renani, M. Gonsalves, L. Mailli;
Interventional Radiology, St George’s Foundation NHS Trust, 
London, United Kingdom

Learning Objectives:
1. To provide an overview of renal pathology amenable to embolization.
2. To review the interventional radiology techniques for safe and 

successful treatment with maximum renal preservation.
3. To review the decision making using CT findings pertinent to 

embolization.
4. To learn which tools you always need to have on your shelves.
Background: In any major healthcare centre, renal pathology com-
prises a significant part of the daily practice of an interventional 
radiologist. There is a need to identify and comprehend the nature 
of the renal pathology to plan the treatment strategies and to assess 
the techniques and complications.
Clinical Findings/Procedure: Our department’s experience in native 
and transplant kidney embolizations was reviewed to provide infor-
mation about the pathology, renal preservation techniques, embolic 
materials, outcomes and disasters in challenging cases.
Conclusion:
1. Renal pathology amenable to embolization consists of traumatic 

and non-traumatic vascular lesions, as well as tumors.
2. Embolization treatment is safe and accurate.
3. New techniques focused in renal function preservation.
4. Nevertheless, in challenging cases, sacrifice of kidney branches 

might be unavoidable.
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P-395
The role of interventional management in renal 
angiomyolipoma
Y. Suyama1, S. Nakatsuka1, M. Inoue1, H. Yashiro1, S. Oguro1, J. Tsukada1, 

M. Tamura1, Y. Yamada1, N. Ito 2;
1Diagnostic Radiology, Keio University Hospital, Tokyo, Japan, 
2Diagnostic Radiology, Tokyo Medical Center, Tokyo, Japan

Learning Objectives:
1. To learn the roles of interventional radiology of renal angiomyo-

lipoma.
2. To choose appropriate embolic agents for various situations.
Background: The roles and the methods of interventional manage-
ment differ depending on the situation. The purpose of this presen-
tation is to review the roles and methods of interventional radiol-
ogy of renal angiomyolipoma based on the literature and the results 
from our institute.
Clinical Findings/Procedure: Interventional radiology has 3 roles 
against renal angiomyolipoma:
1. Size reduction
Symptoms caused by large tumor size are indications of emboli-
zation for size reduction. An appropriate size criterion has not yet 
been determined. Various methods for tumor reduction have been 
reported. At our institution, size-reduction rates with ethanol embo-
lization are higher than those with coil embolization, but no evi-
dence has been identified for a relationship between rate of tumor 
reduction and choice of embolic agent.
2. Embolization of aneurysm
Aneurysm size may be an important factor linked to rupture. Mul-
tiple regression analysis has shown that an aneurysm size of 5 mm 
or larger is predictive of bleeding. The point of an aneurysm emboli-
zation procedure in renal angiomyolipoma is to stop blood flow into 
the aneurysm. At our institution, coil isolation and/or packing are 
performed.
3. Hemostasis
Rupture of renal angiomyolipoma is life-threatening. The choice of 
embolic agent for hemostasis varies depending on the situation, 
such as vital signs, renal function, and distribution of tumor.
Conclusion: In interventional radiologic procedures for renal angio-
myolipoma, appropriate embolic agents should be chosen based on 
the purpose of embolization and the status of the patient.

P-396
Successful thrombectomy of a transplant pancreatic vein 
thrombosis
H. Gößmann, C. Haelg, R. Müller-Wille, W. Uller, W.A. Wohlgemuth;
Department of Radiology, University Medical Center Regensburg, 
Regensburg, Germany

Eighteen days after combined en-bloc kidney-pancreas transplan-
tation, a thrombosis of the graft pancreatic vein occurred. We per-
formed a successful transvenous interventional thrombectomy using 
a combination of stent retriever, retraction thrombectomy, stent, aspi- 
ration and thrombolysis.

P-397
Endovascular management of a dissected 3-cm celiac trunk 
aneurysm: primary approach and relapse treatment
F. Maglione1, G. Cangiano1, E. Cavaglia’1, R. Niola1, F. Giurazza 2, 

M. Silvestre 3, R. Russo1;
1Vascular and Interventional Radiology, Cardarelli Hospital, Naples, 
Italy, 2Radiology, Campus Biomedico University of Rome, Rome, 
Italy, 3Diagnostica per immagini e Radioterapia, AOU Federico II, 
Naples, Italy

In a 56-year-old man with collagen disease, angioCT revealed a 3-cm 
dissected celiac trunk aneurysm.
Two times we embolized the common hepatic artery with a 12-mm 
plug, preserving the splenic artery with a 12x80-mm covered stent 
and filling the aneurysmal sac with Onyx-18 and microcoils.

P-398
Multiple renal pseudoaneurysms from renal capsule stripping
R. Chung, R. Lohan, A. Chawla, S. Babu;
Department of Diagnostic Radiology, Khoo Teck Puat Hospital, 
Singapore, Singapore

We present a case of two metachronous, anatomically distinct renal 
cortical pseudoaneurysms (PDA), arising from the torn distal corti-
cal arteries, secondary to a large subcapsular haematoma stripping 
the renal capsule. Both were successfully treated by transarterial 
embolization.

P-399
Hybrid percutaneous endovascular stent placement for 
management of dissected graft hepatic artery during living 
donor liver transplantation
O. Abdelaziz1, K. Sallam 2, A. Amin 3, M. Mostafa1;
1Diagnostic and Interventional Radiology Department, Cairo 
University Hospital, Kasr Al-Ainy, Cairo, Egypt, 2Surgery Department, 
Children Cancer Hospital, Cairo, Egypt, 3Surgery, National Cancer 
Institute, Cairo, Egypt

Endovascular interventions are employed in arterial complications 
after liver transplantation but have not been used in a combined 
intraoperative approach. We report a case of intraoperative graft 
artery dissection during LDLT managed by hybrid microsurgical 
reconstruction and percutaneous endovascular stent placement.

P-400
Endovascular treatment of congenital hepatic arteriovenous 
fistula: a case report
D. Unal1, C. Andic1, S. Deniz1, L. Oguzkurt 2;
1Radiology, Baskent University, Adana Teaching and Medical 
Research Center, Adana, Turkey, 2Interventional Radiology, Medikal 
Park Bahçelievler Hospital, Istanbul, Turkey

A 1-month-old infant with congestive heart failure. Ultrasound, duplex 
scan and CTA showed congenital an hepatic arteriovenous fistula 
with a large aneurysm. There has been no report of a fistula between 
the hepatic artery and hepatic vein. The patient was treated by endo- 
vascular coil embolisation.
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P-401
Percutaneous thrombin injection for exclusion of non- 
catheterizable post-pancreatitis pseudoaneurysm of SMA: 
an effective and minimally invasive treatment option
U. Chauhan, L. Garg, V. Goel, S.K. Puri;
Radiology, G B Pant Institute of Post Graduate Medical Education 
and Research, Delhi, India

Post-pancreatitis pseudoaneurysms are not uncommon. These have 
high associated mortality due to propensity to rupture spontane-
ously. Current standards of treatment advocate immediate intravas-
cular interventions. We describe two cases of non-catheterizable 
SMA pseudoaneurysms that were successfully treated with percuta-
neous thrombin injection.

P-402
Large renal angiomyolipoma pseudoaneurysm with inferior 
vena caval thrombus treated with transarterial embolization in 
a young girl with tuberous sclerosis: a case report
B. Edwards1, S. Velosa 2, N. Kienzle1;
1Department of Medical Imaging, Royal Brisbane and Women’s 
Hospital, Brisbane, QLD, Australia, 2School of Medicine, University of 
Queensland, Brisbane, QLD, Australia

A 14-year-old girl with known tuberous sclerosis underwent success-
ful treatment with trans-arterial coil embolization of an 11-cm pseu-
doaneurysm within a right renal angiomyolipoma complicated by 
renal vein and vena caval tumour thrombus after presenting with 
haemorrhage and hypovolemic shock.

P-403
Successful embolization of a 4-cm common and proper hepatic 
artery aneurysm in a patient with Loeys–Dietz syndrome using 
uniquely fibered coils: sometimes the best way is also the 
easiest
J.E. Armijo Astrain, M. Leyva Vásquez-Caicedo, J.V. Méndez Montero;
Vascular and Interventional Radiology, Hospital Universitario Clínico 
San Carlos, Madrid, Spain

A woman with Loeys–Dietz syndrome had a very complex shaped 
common and proper hepatic artery aneurysm involving the left 
hepatic artery and the gastroduodenal artery. We considered many 
embolizing options, but finally the easiest way was also the best.

P-404
Embolization of symptomatic arterioportal shunts of the liver: 
two cases
E. Shibata1, H. Takao1, N. Okura1, T. Watadani1, J. Sato1, Y. Matsuzaka 2, 

H. Sasaki 2, M. Akahane 3, K. Ohtomo1;
1Radiology, The University of Tokyo Hospital, Tokyo, Japan, 
2Radiology, Tokyo Metropolitan Police Hospital, Tokyo, Japan, 
3Radiology, NTT Medical Center Tokyo, Tokyo, Japan

We embolized arterioportal shunts of the liver in two cases with 
massive ascites using coils and NBCA. Embolization decreased asci-
tes in both cases, and renal function improved due to relief of IVC 
compression in one case.

P-405
Transcatheter embolization of failed renal allograft secondary 
to post-transplant lymphoproliferative disorder (PTLD)
S.A. Alzaabi, Z. Alsafran, A. Alsafwani;
Medical Imaging, King Fahad Specialist Hospital, Dammam, Saudi 
Arabia

A 52-year-old male 16 months after left iliac fossa kidney transplant 
was admitted with subacute graft intolerance syndrome and con-
current post-transplant lymphoproliferative disorder (PTLD). He was 
successfully managed with endovascular embolization, proven as an 
effective and safe alternative to open transplantectomy.

P-406
Percutaneous endovascular stent-graft implantation in a post-
traumatic superior mesenteric artery pseudoaneurysm with 
high-flow arterio-venous shunt
C. Raspanti1, M. Acquafresca 2;
1Extravascular Interventional Radiology Unit, AOUC Careggi, 
University Hospital, Florence, Italy, 2Vascular Interventional 
Radiology Unit, AOUC Careggi, University Hospital, Florence, Italy

This is a case of endovascular repair of a post-traumatic superior 
mesenteric artery pseudoaneurysm with high-flow arterio-venous 
shunt, by positioning a covered stent over the pseudoaneurysm 
neck, leading to complete resolution of intestinal ischaemia and 
associated symptomatology.

TIPS and portal vein intervention

P-407
Portal vein embolization via an ipsilateral approach is safe and 
effective
C. Loberg1, M. Schmeding 2, C.K. Kuhl1, P. Bruners 3;
1Diagnostic and Interventional Radiology, RWTH Aachen, Aachen, 
Germany, 2Surgery, University Hospital Aachen, Aachen, Germany, 
3Applied Medical Engineering/Diagnostic Radiology, RWTH-Aachen 
University, Aachen, Germany

Purpose: Portal vein embolization (PVE) is a well-established tech-
nique to induce hypertrophy of the future liver remnant in patients 
scheduled to undergo extended hemihepatectomy. Histoacryl is 
an inexpensive and reliable embolizing agent but difficult to con-
trol. Therefore, if histoacryl is used, usually, a contralateral approach 
is chosen to avoid non-target embolization. However, a puncture 
route through the contralateral lobe, i.e., the future liver remnant, 
has its own downsides. We therefore evaluated the safety of histoac-
ryl-based PVE using an ipsilateral approach.
Material and Methods: Between January 2010 and July 2014, a total 
107 PVEs (68 males, 39 females; age 22-84 years, mean 60.37) of the 
right portal system were performed via percutaneous transhepatic 
right-sided approach. Right portal branches (S V-VIII) were embolized 
with a histoacryl/Lipiodol mixture. We recorded the success rates and 
rates of complications following ipsilateral histoacryl-based PVE.
Results: In 106 patients, PVE was technically successful. In one patient, 
no appropriate access to the right portal system could be established 
due to massive right-sided tumor load. In 2/106 patients (1.8%), histo-
acryl/ Lipiodol dislocated into the main portal trunk and caused non-
target embolization, requiring anticoagulation with prolonged hospi-
talization for 72 hours. A total of 103/106 (98.2%) right-sided ipsilateral 
histoacryl-based PVE procedures were completed successfully with-
out non-target embolization. Three patients (3/106, 2.8%) developed 
severe sepsis after the procedure. A total of 77 patients (72.6%) finally 
underwent successful extended hemihepatectomy.
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Conclusion: PVE with histoacryl using an ipsilateral approach is a 
safe and effective technique to prepare for liver surgery. In experi-
enced hands, non-target embolization is rare.

P-408
Management of Budd-Chiari syndrome by transjugular 
intrahepatic portosystemic shunt
M.T. Alshammari
Radiology, King Faisal Specialist Hospital, Riyadh, Saudi Arabia

Purpose: Budd-Chiari Syndrome (BCS) is a rare heterogonous dis-
order characterized by hepatic veins, infrahepatic or suprahepatic 
inferior vena cava obstruction, which leads to hepatic congestion. 
BCS can be treated medically or surgically or by interventional pro-
cedures such as intrahepatic portosystemic shunt (TIPS), which is 
very effective with most reports indicating promising results. The 
purpose of this study was to evaluate the long-term outcome of BCS 
patients treated with TIPS at our Institution.
Material and Methods: Twenty patients with BCS were treated with 
TIPS at our institution from 2002 to 2011. The clinical records of 19 
patients are reviewed retrospectively. The Child-Turcotte-Pugh (CTP) 
score was used as a clinical follow-up standard.
Results: All TIPS procedures were successful with no mortality or 
major morbidity associated with this procedure. Of the 19 patients 
(17, 89%) had patent shunts; however, some required endovascular 
revisions for occlusion. Only two patients underwent orthotropic 
liver transplant and the remaining 17 patients maintained stable 
liver function. All 19 patients (100%) showed clinical and rapid bio-
chemical improvement from the time of procedure until the time 
of this study. The CTP showed significant decrease in the value 
between pre-shunt and the last post-shunt follow-ups.
Conclusion: TIPS is very effective in the management of BCS. It is 
safe and feasible as well as improves survival.

P-409
Real-time 3D CT-image guidance for transjugular intrahepatic 
portosystemic shunt creation using preoperative CT: a feasibility 
study
X. Luo, Z. Wang, X. Zhang;
Center of Interventional Radiology, West China Hospital, Chengdu, 
China

WITHDRAWN

P-410
Percutaneous imaging-guided management of PV patency and 
integrity problems: catheter-directed local thrombolysis, stenting, 
endoluminal RFA & angioplasty or endoluminal RFA & stenting
M. Mizandari1, N. Habib 2, K. Kuntelia 3;
1Diagnostic and Interventional Radiology, Tbilisi State Medical 
University, “High Technology Medical Center - University Hospital”, 
Tbilisi, Georgia, 2Division of Surgery, Oncology, Reproductive 
Biology & Anaesthetics, Imperial College London, London, United 
Kingdom, 3Diagnostic and Interventional Radiology, Tbilisi State 
Medical University, Tbilisi, Georgia

Purpose: The spectrum percutaneous restoration techniques for 
managing PV patency and integrity is presented.
Material and Methods: Of 23 patients with PV patency problem, 19 
underwent percutaneous recanalization using endovascular bipolar 
radiofrequency device. RFA was followed by balloon angioplasty (7 
cases; 6 - HCC, 1 - retroperitoneal sarcoma) or vascular stent place-
ment (12 cases; 11 - HCC, 1 - liver cirrhosis). In 2 cases (thrombophilia 
and HCC), catheter-directed local thrombolysis was performed. In 2 

cases of pancreatitis-induced PV stricture and 1 case of pancreatitis-
induced PV stricture with porto-biliary fistula, PV stenting was per-
formed. PV was accessed under US guidance and 5G guide cathe-
ter was manipulated through the block using guidewire technique 
under DSA guidance. In case of thrombolysis, thrombolytic agent 
was injected directly below the thrombus; the stenting procedure 
was completed by self-expanding vascular stent placement; for RFA 
processing, the endoluminal radiofrequency device was inserted 
into the thrombus; the procedure was completed by immediate bal-
loon angioplasty or stenting.
Results: The technical success rate was 82.60%; in 4 cases (17.4%), 
wire conduction through the organized thrombus was impossible. 
Postprocedure portography documented significantly improved 
portal vein blood flow in all patients in whom the procedure was 
completed. Porto-biliary fistula was successfully managed by percu-
taneous stenting. Patients tolerated the procedure easily; no intra-
procedural complications were detected. In 1 case, serious postpro-
cedure bleeding was documented, which led to multiorgan failure 
and death.
Conclusion: The percutaneous management of PV patency and 
integrity problems is effective and should be suggested as a treat-
ment option in selected patients. Procedure track ablation or embo-
lization might prevent bleeding.

P-411
Association of TIPS location along the portal vein with post-
procedure bleeding risk in the era of covered stents: results 
from an 80-patient cohort
B.K. Erly1, J. Bullen 2, C. Shah 3, M. Sands 3, B. Kapoor 3;
1School of Medicine, Case Western Reserve University, Cleveland, 
OH, United States of America, 2Quantitative Health Sciences, 
Cleveland Clinic, Cleveland, OH, United States of America, 
3Radiology, Cleveland Clinic, Cleveland, OH, United States of America

Purpose: The transjugular intrahepatic portosystemic shunt (TIPS) is a 
procedure used to alleviate the consequences of portal hypertension. 
Historically, the goal of the operator has been to place the TIPS shunt 
entirely within the parenchyma of the liver to prevent intraperitoneal 
extravasation. However, the new PTFE-covered stents, employed to 
improve patency of the shunt, may make this consideration obsolete, 
since they provide a contained passage for blood flow.
Material and Methods: We retrospectively studied 80 patients 
receiving TIPS for indications other than variceal bleed using a cov-
ered stent stratified by distance of the shunt from the portal bifruca-
tion: <10mm, 10-20mm, or >20 mm as determined by portal veno-
gram. The outcomes of interest were transfusion, bleeding interven-
tions, use of vasopressors, survival to discharge, number of days to 
discharge, and change in hematocrit post-procedure.
Results: Thirty-eight patients had a shunt <10 mm from the bifur-
cation, 24 were 10-20 mm, and 18 had a shunt >20 mm. Mean age 
was 57 years, and the groups were similar in sex, MELD score, and 
indication. There was no significant difference between the groups 
in any of the outcomes of interest, although there was a nonsignifi-
cant trend toward patients with TIPS less than 10 mm from the bifur-
cation having poorer results in each outcome variable.
Conclusion: This preliminary study indicated that patients with 
PTFE-covered TIPS placed close to the portal bifurcation may still be 
at increased risk for bleeding events compared to those with cov-
ered TIPS placed far from the portal bifurcation.
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P-412
A prospective, multicenter study of vascular plug-assisted 
retrograde transvenous obliteration for the treatment of 
gastric varices and hepatic encephalopathy
D.I. Gwon1, Y.H. Kim 2, G.-Y. Ko1, J.W. Kim1, H.K. Ko1, H.-K. Yoon1, 

K.-B. Sung1, Y. Kim1, D.J. Shim1, K. Han1;
1Radiology, Asan Medical Center, Seoul, Korea, 2Radiology, 
Keimyung University School of Medicine, Dongsan Medical Center, 
Daegu, Korea

Purpose: To evaluate the technical and clinical outcomes of vascu-
lar plug-assisted retrograde transvenous obliteration (PARTO) for the 
treatment of gastric varices (GV) and hepatic encephalopathy (HE).
Material and Methods: From March 2012 to June 2014, 73 patients 
(57, GV; 16, HE) who had undergone PARTO were evaluated in a pro-
spective, uncontrolled multicenter study. Follow-up computed 
tomography (CT), upper intestinal endoscopy, and clinical and lab-
oratory data were collected to evaluate study endpoints, including 
technical success, procedure-related complications, clinical success, 
and follow-up clinical results.
Results: Placement of the vascular plug and subsequent gelatin 
sponge embolization were technically successful in all 73 patients. 
The mean procedure time from vascular plug placement to vascular 
plug detachment was 24 minutes (range, 11–124 minutes). There 
were no procedure-related complications. Follow-up CT obtained 
within one week after PARTO showed complete thrombosis of 
both GV and portosystemic shunts in 72 (98.6%) of 73 patients. 
Sixty patients who underwent follow-up longer than 3 months 
showed complete obliteration of GV and portosystemic shunts. 
Improvement in the Child–Pugh score was observed in 24 (40%) 
patients at the one-month follow-up. Worsening of ascites and 
esophageal varices was observed in 14 patients (23.3%) and 16 
(26.7%) at the three-month follow-up.
Conclusion: Our present results of PARTO indicate it is technically 
simple and safe and is clinically effective for the treatment of GV 
and HE in the presence of a portosystemic shunt. Therefore, PARTO 
should be considered a valuable treatment modality because of very 
high clinical success rate and short procedure time without possible 
complications.

P-413
Radiation exposure during transjugular intrahepatic 
portosystemic shunt creation: single-center experience
R. Miraglia, L. Maruzzelli, G. Gallo, C. Tafaro, M. D’Amico, A. Luca;
Diagnostic and Interventional Radiology, Mediterranean Institute 
for Transplantation and Advanced Specialized Therapies (ISMETT), 
Palermo, Italy

Purpose: Transjugular intrahepatic portosystemic shunt (TIPS) cre-
ation is considered to be one of the most radiation-intensive proce-
dures in interventional radiology. The aim of this study was the evalu-
ation of patient radiation exposure during TIPS creation at our center.
Material and Methods: From 1/2007 to 1/2015, 347 consecutive 
patients underwent TIPS at our hospital. Procedures were divided into 
three groups based on different generations of angiography systems 
and radiological technique used: (I) image intensifier-based angio-
graphic system (IIDS) and the use of anatomic landmark to catheterize 
the portal system (N=88); (II) IIDS and real-time sonographic guidance 
to catheterize the portal system (N=48); and (III) flat panel detector-
based system (FPDS) and real-time sonographic guidance to catheter-
ize the portal system (N=211). Procedures were retrospectively ana-
lyzed for radiation exposure. Fluoroscopy time (FT) given in minutes 
and dose-area product (DAP) given in cGycm2 were documented.
Results: The group III had a significantly lower DAP (12907±16748 
cGycm2) compared with that of group II (21771±13098 cGycm2; 

p=0.002) and group I (36086±29809 cGycm2; p<0.001). The dif-
ference in DAP between group III and group II was also signifi-
cant (p<0.001). FT was not significantly different between group II 
(20.45±10.87 min) and group III (19.76±13.34; p=0.73), while it was 
significantly lower in group II (25.78±13.52; p=0.02) and group III 
(p<0.001) when compared with group I.
Conclusion: The use of modern angiographic units with FPDS and 
real-time sonographic guidance to catheterize the portal system led 
to a significantly lower radiation exposure and reduced FT during 
TIPS creation.

P-414
Stent dysfunction following transjugular intrahepatic 
portosystemic shunt: 14-year experience from a single tertiary 
medical center
J.W. Kim1, D.I. Gwon 2, G.-Y. Ko 2, H.-K. Yoon 2, J.H. Shin 2, J.H. Kim 2, 
H.K. Ko 2, K.-B. Sung 2;
1Radiology, Gachon University Gil Medical Center, Incheon, Korea, 
2Radiology, Asan Medical Center, Seoul, Korea

Purpose: To investigate the clinical outcomes following TIPS with 
use of bare stents and to assess the risk factor for stent dysfunction.
Material and Methods: A total of 102 patients who underwent TIPS 
(January 1999 to December 2012) were retrospectively assessed. The 
incidence of stent dysfunction was determined, and the risk factors 
associated with it were analyzed using univariate log-rank and mul-
tiple Cox’s regression analyses.
Results: During the mean follow-up period of 1889 days, recurrence 
of symptoms was observed in 51 (50%) patients and TIPS revision was 
required in 37 (36%) patients due to stent dysfunction. The causes 
of stent dysfunction were stenosis (n=32) and thrombosis (n=5). The 
location of the stenosis in 32 patients was parenchymal tract (n=22), 
hepatic venous side (n=8), or portal venous side (n=2). Median stent 
patency and survival times were 470 days (95% CI 310-630 days) 
and 1783 days (95% CI 1145-2421 days), respectively. Multiple Cox’s 
regression analysis showed that the portal trunk access (p=.006; OR 
2.56; 95% CI 1.3-5.04) was the only independent risk factor of stent 
dysfunction. Median stent patency with segmental branch access 
(538 days; 95% CI 0-1204 days) was significantly longer than that in 
portal trunk access (245 days; 95% CI 104-386 days) (p=.007). There 
were no significant differences in patient survival (p=.648), worsen-
ing of encephalopathy (p=.742), and major complications (p=1.000) 
between segmental and portal trunk accesses.
Conclusion: TIPS created with segmental branch access has supe-
rior patency compared to TIPS with portal trunk.

P-415
Safety and efficacy of sodium tetradecyl sulphate and lipiodol 
foam in balloon-occluded retrograde transvenous obliteration 
(BRTO) for large lieno-/gastrorenal shunt
A. Mukund1, S. Rajesh1, A. Arora 2, S.K. Sarin 3;
1Interventional Radiology, Institute of Liver and Biliary Sciences, 
New Delhi, India, 2Radiology, Institute of Liver and Biliary Sciences, 
New Delhi, India, 3Hepatology, Institute of Liver and Biliary Sciences, 
New Delhi, India

Purpose: To evaluate the safety and efficacy of sodium tetradecyl 
sulphate and lipiodol foam (STS foam) in BRTO for gastric fundal var-
ices and large (caliber ≥ 15 mm) lieno-/gastrorenal shunt.
Material and Methods: Forty-eight sessions of BRTO were per-
formed in 46 patients using STS foam. All patients had cirrhosis with 
a history of gastric variceal bleed or recurrent hepatic encephalopa-
thy (HE) and lieno-/gastrorenal shunt. Clinical and laboratory param-
eters were evaluated before and after the procedure. All patients 
were followed up for minimum of 12 months.
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Inclusion criteria: Only patients with shunt ≥ 15 mm were included. 
Exclusion criteria: CTP score ≥ 10, refractory ascites/HCC, and serum 
bilirubin ≥ 2.5 mg/dl.
Results: Twenty-seven patients had shunt with caliber ≥ 15 mm. 
Majority of patients were male (M:F = 21:6, mean age, 57 years), and 
7 of them had Child’s class A cirrhosis, 15 had Child’s class B and the 
rest had Child’s class C. Technical success was achieved in 27/28 ses-
sions. Complete obliteration of shunt with clinical improvement was 
seen in all cases. Patients with gastric varices had no residual varices 
on follow-up endoscopy. Post-procedure complication (ascites, sep-
ticemia) was encountered in 4 patients, and 5 showed worsening of 
esophageal varices at 3-12 months and underwent endoscopic var-
iceal ligation. Thirty-day post-procedure mortality was observed in 
one patient (succumbed to sepsis at 4 weeks); the rest were clinically 
better on discharge and up to a follow-up of 30 months.
Conclusion: Our experience suggests that STS foam is an effective 
agent for patients with a large shunt undergoing BRTO and offers 
comparable results in regards to other available agents.

P-416
Long-term efficacy and safety of balloon-occluded retrograde 
transvenous obliteration of portosystemic shunts in patients 
with hepatic encephalopathy
S. Suzuki, A. Komemushi, S. Kariya, M. Nakatani, R.Y. Yoshida, Y. Kono, 

N. Kan, Y. Ueno, N. Tanigawa;
Radiology, Kansai Medical University, Hirakata Osaka, Japan

Purpose: We evaluated the long-term efficacy and safety of balloon-
occluded retrograde transvenous obliteration (BRTO) in the mana- 
gement of hepatic encephalopathy (HE) due to portosystemic shunts.
Material and Methods: Sixteen patients with HE due to portosys-
temic shunts underwent BRTO in our department from April 2009 
to September 2013. Technical success, clinical symptoms, and labo-
ratory examinations were evaluated. To evaluate the complications 
of BRTO, CT and endoscopy were performed. Serum ammonia levels 
and Child-Pugh scores were analyzed pre-BRTO and at 1, 3, 6, and 12 
months post-BRTO.
Results: The technical success rates were 100% (16 of 16). The aver-
age follow-up period was 11.0±7.03 months. One case had a recur-
rence of HE 10 months later. The average serum ammonia levels 
at 1, 3, 6, and 12 months post-BRTO were 60.0±25.3 mg/dL (n=16), 
73.7±27.0 mg/dL (n=12), 90.8±40.5 mg/dL (n=12), and 83.1±18.1 mg/
dL (n=7). The average Child-Pugh scores at 1, 3, 6, and 12 months 
post-BRTO were 7.50±1.03 (n=16), 7.17±1.03 (n=12), 7.42±1.24 (n=12), 
and 6.14±1.35 (n=7). The serum ammonia levels and the Child-
Pugh scores were significantly better than the pre-BRTO levels (all 
p<0.001). Increased ascites were observed in three cases. Endoscopic 
examination post-BRTO showed an aggravation of esophageal vari-
ces in two cases and an aggravation of gastric varices in one case.
Conclusion: BRTO for HE with portosystemic shunts is an effective 
and safe procedure, and it improves liver function in the long term.

P-417
Gross visual appearance of ascites fluid predicts post-TIPS 
mortality: a retrospective study of 133 patients
B.K. Erly1, W. Carey 2, J. Bullen 3, B. Kapoor 4, W. Wang5;
1School of Medicine, Case Western Reserve University, Cleveland, 
OH, United States of America, 2Gastroenterology and Hepatology, 
Cleveland Clinic, Cleveland, OH, United States of America, 
3Quantitative Health Sciences, Cleveland Clinic, Cleveland, OH, 
United States of America, 4Radiology, Cleveland Clinic, Cleveland, 
OH, United States of America, 5Interventional Radiology, Cleveland 
Clinic/Imaging Institute, Cleveland, OH, United States of America

Purpose: While the safety of TIPS has improved as the procedure 
has matured, it is still not risk free, and prognostic tools are an impor-
tant part of patient selection. In patients receiving TIPS for refractory 
ascites or hydrothorax, the procedure is almost invariably preceded 
by a paracentesis or thoracentesis. The purpose of this study was to 
evaluate the characteristics of the extracted fluid for prognostically 
significant factors in patients receiving TIPS.
Material and Methods: In all, 133 patients who received a diagnos-
tic paracentesis or thoracentesis within 1 week of TIPS were included 
in this study. Seventeen different fluid content variables, including 
fluid color, clarity, white blood cell type and counts, LDH, glucose, 
and protein, were investigated for correlation with any of three out-
come variables: postprocedure infection, hepatic encephalopathy, 
and one-year mortality.
Results: Bloody or slightly bloody fluid was associated with a signifi-
cantly higher mortality risk when compared with clear fluid (HR 3.07 
and 2.78, respectively). Fluid monocyte count (HR 1.04 per 50 unit 
increase), neutrophil count (HR 1.04/50 unit increase), mesothelial 
cell count (HR 1.23/50 unit increase), and white blood cell count (HR 
1.01/50 unit increase) were all significantly correlated with higher 
mortality. No variable was significantly associated with infection or 
encephalopathy.
Conclusion: This study found that grossly bloody ascites fluid is 
strongly correlated with a higher post-TIPS mortality risk. Exam-
ination of paracentesis or thoracentesis fluid prior to TIPS, in addi-
tion to MELD score and other factors, could be a valuable prognostic 
tool in selecting patients for TIPS.

P-418
Real-time image guidance in TIPS using 4D ultrasound
E. Varga1, J. Banerjee1, C. Cuijpers 2, C. Klink 3, Y. Song 2, A. Moelker 3, 

T. van Walsum1;
1Radiology/Medical informatics, Erasmus MC, Rotterdam, 
Netherlands, 2Design Engineering, TU Delft, Delft, Netherlands, 
3Radiology, Erasmus MC, Rotterdam, Netherlands

Purpose: The intrahepatic puncture has been identified as the most 
challenging step of the transjugular intrahepatic portosystemic 
shunt (TIPS) procedure. The aim of the interventional radiologist 
is to puncture from the hepatic vein to the portal vein through the 
liver. Current imaging techniques that are used in this procedure do 
not provide the physician with three-dimensional (3D) and real-time 
information about anatomy and instruments. This lack of informa-
tion makes the procedure risky and time consuming. The aim of this 
research is to improve the image guidance using a combination of 
four-dimensional (4D) ultrasound (US), preinterventional planning, 
image registration, and real-time navigation.
Material and Methods: A planning and navigation software has 
been implemented in MeVisLab using 3D and 4D US data recorded 
with Philips iU22 US machine. Planning information performed on a 
static US volume is transferred to an interventional setup. A registra-
tion algorithm is implemented to compensate the breathing motion, 
and it is accelerated using graphics processing unit (GPU) hardware.
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Results: The software allows the physician to plan the trajectory of 
the needle in a 3D US image using criteria such as the length and 
angulation of the trajectory. The navigation images are defined 
based on the planned trajectory and enable the physician to have 
constant feedback about the anatomy and the needle. A registration 
algorithm ensures that the real-time image is updated according to 
the planning data.
Conclusion: We present an application user interface, which will 
help 4D ultrasound-based image guidance in TIPS and other mini-
mally invasive procedures. Preliminary test results are encouraging.

P-419
Effect of body composition on liver hypertrophy after portal 
vein embolization prior to major liver resection measured by 
CT volumetry
I. Dudás1, Z. Straky1, É. Török 2, P. Péter 2, A. Zsirka-Klein 2, O. Hahn 2;
1Department of Diagnostic Radiology and Oncotherapy, 
Semmelweis University, Budapest, Hungary, 21st Department of 
Surgery, Semmelweis University, Budapest, Hungary

Purpose: To evaluate the effect of body composition measured by 
CT volumetry on liver hypertrophy after portal vein embolization 
prior to major liver resection.
Material and Methods: Native and contrast-enhanced CT scans of 
54 patients with liver malignancies (17 HCC, 6 CCC, and 31 metasta-
ses) were evaluated. Muscle volumes at L3 vertebra were measured. 
Muscle volume less than 39 cm2/m2 (female) and 55 cm2/m2 (male) 
was considered as sarcopenia. Patients with BMI of ≥25 kg/m2 were 
considered as obese. Estimated future liver remnant (FLR) was mea-
sured with CT volumetry.
Results: Among the 17 female patients none had sarcopenia, 18% 
had normal weight, 82% were obese, and these results for the 
male patients were 48.6%, 22%, and 29.4%, respectively. FLR vol-
ume increase of the obese patients was lower than that of the nor-
mal weight patients (48.68 ± 32.58% vs. 90.12 ± 43.78%). Patients 
with normal BMI and sarcopenia had significantly lower FLR incre-
ment after PVE (22.51 ± 27.94% vs. 90.12 ± 43.78%, p < 0.01). Patients 
with obesity and sarcopenia had significantly lower FLR hypertrophy 
than patients with normal BMI without sarcopenia (28.36 ± 13.76% 
vs. 90.12 ± 43.78%).
Conclusion: Patients with sarcopenia have impaired liver regener-
ation. Assessment of body composition before portal vein emboli-
zation therefore is important and if necessary, nutritional correction 
should be performed.

P-420
Endovascular rescue of malfunctioning surgical shunts used 
in treatment of children with portal hypertension: case report 
and review of portal vein thrombosis management in children
R. Chand1, B. Yadav1, P. Mohan 2, K. Sharma1;
1Interventional Radiology, Children’s National Medical Center, 
Washington, DC, United States of America, 2Gastroenterology, 
Children’s National Medical Center, Washington, DC, United States 
of America

Learning Objectives: To understand the radiographic evaluation of 
surgically placed portosystemic shunts. To outline the current per-
cutaneous endovascular approaches in the repair of shunt steno-
sis and/or thrombosis. To observe the effectiveness of endovascular 
management of shunt malfunction and review the management of 
pediatric portal hypertension.
Background: Portal vein thrombosis (PVT) leads to portal hyper-
tension in children. Surgical shunts can decompress the portal sys-
tem after conservative options fail. Though effective, complica-
tions include stenosis and/or thrombosis, causing malfunction and 

eventual failure. Current endovascular approaches allow repair of 
these complications, potentially avoiding surgical revision or new 
shunt placement.
Clinical Findings/Procedure:
Case 1: A 10-year-old male with history of biliary atresia developed 
PVT and cavernous transformation after Kasai procedure and liver 
transplantation. A distal splenorenal shunt was surgically created. 
He presented with chronic low-grade lower GI bleeding, and CT 
venogram raised concern for shunt stenosis. Diagnostic venography 
confirmed stenosis and elevated pressure gradient, which were suc-
cessfully treated with balloon angioplasty, leading to resolution of 
GI bleeding.
Case 2: An 8-year-old male with history of prematurity and necro-
tizing enterocolitis developed PVT with cavernous transformation. 
A mesocaval shunt was surgically placed at age 5. Two years later, 
he presented with encephalopathy, marked splenomegaly, and 
abdominal pain secondary to shunt thrombosis. Percutaneous phar-
macomechanical thrombectomy (PMT) and angioplasty successfully 
restored flow through the shunt and lead to clinical improvement.
Conclusion: Two patients underwent successful shunt recanaliza-
tion with clinical improvement. No complications were encountered.
Malfunctioning mesocaval and splenorenal shunts can be managed 
using percutaneous endovascular techniques.

P-421
Balloon-occluded retrograde transvenous obliteration for 
gastric varices with foam sclerosant: how foam sclerosant 
changed our procedure
K. Yamada1, M. Yamamoto1, M. Horikawa 2, H. Shinmoto1, T. Kaji1;
1Radiology, National Defense Medical College, Tokorozawa, Japan, 
2Dotter Interventional Institute, Oregon Health & Science University, 
Portland, OR, United States of America

Learning Objectives:
1. To determine the difference between balloon-occluded retro-

grade transvenous obliteration (BRTO) for gastric varices with 
foam sclerosant and conventional liquid BRTO.

2. To learn the benefits of balloon-occluded retrograde transvenous 
venography (BRTV) with carbon dioxide (CO2) and BRTO using 
foam sclerosant.

Background: BRTO is an effective therapeutic option for gastric 
varices. It has been developed, particularly in Asia, for the past two 
decades, and is now becoming a common IR procedure worldwide. 
However, difficulties in technical aspects and complexities in the 
anatomy of collateral drainage veins from gastric varices are obsta-
cles to performing BRTO. In recent years, the procedural details of 
BRTO have drastically changed by the introduction of BRTV with CO2 
and BRTO with foam sclerosant.
Clinical Findings/Procedure: This presentation shows our cases 
of CO2 BRTV and foam BRTO, particularly focusing on the following 
points to achieve effective obliteration of gastric varices:
1. Differences in kinetics between liquid contrast material and CO2
2. Benefits of foam sclerosant compared to liquid agents
3. Details of the foam BRTO procedure and device: technical tips and 

pitfalls
4. How to determine the end point of the sclerosant injection
Conclusion: BRTO is an effective procedure for gastric varices despite 
several difficulties. These obstacles can be overcome with CO2 BRTV and 
foam BRTO, which are promising treatment options to achieve success.
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P-422
Endovascular treatment of congenital extrahepatic porto-
systemic shunt (CEPS): our experience
C. Gonzalez-Junyent1, M. Perez Lafuente1, I. Díez Miranda1, 

D. Hernandez Morales1, J. Bueno Recio 2, A. Segarra Medrano1;
1Interventional Radiology, Hospital Universitari de la Vall d’Hebrón, 
Barcelona, Spain, 2Pediatric Surgery, Hospital Universitari de la Vall 
d’Hebrón, Barcelona, Spain

Learning Objectives: Describe the classification, anatomy and 
embryology, clinical features, and endovascular treatment of CEPS.
Background: CEPS is a rare condition in which the portomesenteric 
blood drains into a systemic vein, bypassing the liver through a com-
plete or partial shunt. It was first described in 1973 by John Abernethy.
Two well-defined types are described. Type 1 (complete): without 
portal perfusion to the liver; this is subclassified into 1a (splenic vein 
and superior mesenteric vein drain separately) and 1b (both drain 
together as a trunk). Type 2 (partial): with a remaining degree of por-
tal perfusion.
The etiology remains unknown, but most likely an abnormal embry-
ological development of the PV.
CEPS can cause a wide spectrum of clinical manifestations and fre-
quently can be associated with other congenital abnormalities.
Clinical Findings/Procedure: We present 5 cases with type 2 CEPS 
diagnosed and treated in 2014 in our institution. Four patients were 
treated endovascularly, either in 1 or 2 steps, and 1 was treated surgi-
cally. A degree of encephalopathy and portal hypertension was seen 
in all patients. All were treated by the right jugular vein approach, 
with different embolic devices. The follow-up has been satisfactory, 
with complete shunt occlusion and clinical improvement.
Conclusion:
1. CEPS is a rare vascular malformation.
2. A multidisciplinary team has an important role in the diagnosis 

and management of such patients. Treatment involves liver trans-
plantation for symptomatic type 1 CEPS and surgical closure or 
embolization for type 2 CEPS.

3. The endovascular treatment in 1 or 2 steps is a safe, feasible, and 
good treatment option.

P-423
Balloon-occluded retrograde transvenous obliteration success-
fully performed for a large gastric varix in combination with 
temporary occlusion of the splenic artery in a child
T. Yamagami1, R. Yoshimatsu1, K. Kajiwara 2, E. Hiyama 3,
M. Ishikawa 2, K. Awai 2;
1Radiology, Kochi University Medical School, Nankoku, Japan, 
2Diagnostic Radiology, Institute and Graduate School of Biomedical 
Sciences, Hiroshima University, Hiroshima, Japan, 3Division of 
Pediatric Surgery, Department of Surgery, Institute and Graduate 
School of Biomedical Sciences, Hiroshima University, Hiroshima, Japan

We encountered a 10-year-old boy with a gastric varix, which was 
successfully treated with the occlusion of the splenic artery by the 
inflation of a balloon catheter during balloon-occluded retrograde 
transvenous obliteration (B-RTO).

P-424
A novel technique for graded reduction of a gastrorenal 
shunt in a cirrhotic patient with severe, intractable hepatic 
encephalopathy
E. DeYoung, S. Tower, S. Rose;
Radiology, UCSD, San Diego, CA, United States of America

Cirrhotic with large gastrorenal shunt, intractable encephalopathy.
Simon nitinol IVC filter placement in the gastrorenal shunt as scaffold.
Detachable coils deployed beyond filter, with simultaneous mea-
surement of intrahepatic pressures to target gradient. Hepatic gra-
dient increased, 7-11 mmHg. Improved mentation, resolved asterixis.

P-425
Portal vein stenosis caused by postoperative pseudoaneurysm 
in hepatic artery that was treated by transcatheter arterial 
embolization and portal stent placement
H. Tateishi, K. Kuroki, Y. Masuda, T. Kariyasu, T. Nitatori;
Department of Radiology, Kyorin University, Faculty of Medicine, 
Tokyo, Japan

A 65-year-old male underwent hepatectomy and had intra-abdom-
inal bleeding. CT revealed a large pseudoaneurysm in the hepatic 
artery, adjacent to the flattened portal vein. Arterial embolization 
and portal stent placement were performed. Patient has survived 
for over 4 years, without evidence of stent occlusion.

P-426
Successful management for duodenal varices by balloon-
occluded retrograde transvenous obliteration via the right 
gonadal vein
Y. Masuda, K. Kuroki, H. Tateishi, T. Kariyasu, T. Nitatori;
Department of Radiology, Kyorin University, Faculty of Medicine, 
Tokyo, Japan

A 50-year-old man had tarry stool. CT confirmed duodenal varices 
draining into the right gonadal vein. Balloon-occluded retrograde 
transvenous obliteration (BRTO) via the right gonadal approach was 
performed successfully. We conclude that BRTO is an effective treat-
ment for duodenal varices.

P-427
TIPS implantation as a safe treatment of radiation-induced 
liver disease (REILD)-related refractory ascites
F. Pedersoli, P. Isfort, M. Zimmermann, M. Liebl, M. Schulze-Hagen, 

F. Goerg, P. Bruners, C.K. Kuhl;
Department of Diagnostic and Interventional Radiology, RWTH 
Aachen University Hospital, Aachen, Germany

A 56-year-old female with a history of breast cancer underwent radio-
embolization twice for hepatic metastases. After the second treat-
ment, she developed refractory ascites in a radioembolization-induced 
liver disease context, which was successfully treated with transjugular 
intrahepatic portosystemic shunt.
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P-428
An innovative percutaneous approach with covered stent on 
portal vein stenosis after iatrogenic injuries
A. Discalzi, M. Calandri, A. Doriguzzi, D. Righi, P. Fonio, G. Gandini;
Dipartimento di Diagnostica per Immagini e Radioterapia, S.C. 
Radiologia Universitaria. Azienda Ospedaliero-Universitaria Città della 
Salute e della Scienza di Torino, Radiologia Universitaria, Turin, Italy

A male patient underwent a percutaneous portal vein repair with a 
covered balloon-expandable Jostent, using the TIPS technique, for an 
iatrogenic injury during left hepatic resection for intrahepatic stones.
Follow-up showed regular stent patency.

P-429
Ultrasound-accelerated thrombolysis of a blocked TIPS
N. Shaida, T.C. See;
Department of Radiology, Addenbrookes Hospital, Cambridge, 
United Kingdom

A 49-year-old woman underwent elective TIPS insertion. A failure 
of symptomatic improvement led to a follow-up CT, which demon-
strated TIPS and main portal vein occlusion. This was successfully 
treated with ultrasound-accelerated thrombolysis using the EKOS 
system.

P-430
Thrombosis of a large extra-hepatic portal vein aneurysm: 
endovascular treatment
O. Perrone1, P. Scalise1, C. Arena1, A. Di Giambattista1, I. Bargellini1, 

A. Cicorelli1, A. Lunardi1, L. Crocetti 2, G. Catalano 3, R. Cioni1;
1Diagnostic and Interventional Radiology, University of Pisa, 
Pisa, Italy, 2Division of Diagnostic Imaging and Intervention, 
Pisa University School of Medicine, Cisanello Hospital, Pisa, Italy, 
3General Surgery and Liver Transplantation Unit, Department 
of Liver Transplantation, Hepatology, and Infectious Diseases, 
Cisanello Hospital, Pisa, Italy

A 24-year-old woman with severe abdominal pain caused by a giant, 
completely thrombosed, extrahepatic portal vein aneurysm extend-
ing to superior mesenteric and splenic veins. Treatment was per-
formed by transcatheter intravenous thrombolysis and thrombec-
tomy and transjugular intrahepatic portosystemic shunt creation.

P-431
Percutaneous balloon angioplasty of a narrowed accessory 
hepatic vein (AcHV) in Budd–Chiari syndrome (BCS)
M. Yamashita1, N. Hayashi1, Y. Takeuchi 2, Y. Ichijo1, K. Terayama1, 

O. Tanaka1, K. Yamada1;
1Radiology, Kyoto Prefectural University of Medicine, Kyoto, Japan, 
2Department of Radiology, North Medical Center, Kyoto Prefectural 
University of Medicine, Kyoto, Japan

A female with BCS presented with gastroesophageal varices. One 
extremely narrowed AcHV was seen, while other main HVs were 
occluded. Transhepatic angioplasty was performed for the AcHV. 
The varices improved without complications. Postoperative course 
was uneventful at 8 months.

P-432
Percutaneous transportal sclerotherapy treated with n-butyl-
2-cyanoacrylate after coil embolization of outflow vessel for 
gastric varices: a case report
Y. Koyashiki, H. Nakamura, Y. Kawahara, A. Ugajin, H. Fujii, T. Sasaki, 
H. Kanazawa, S. Kijima, Y. Kimura, H. Sugimoto;
Department of Radiology, Jichi Medical University Hospital, 
Shimotuke-shi, Tochigi, Japan

We present the case of a 66-year-old woman with gastric varices 
unmanageable by BRTO and treated by percutaneous transhepatic 
sclerotherapy (PTS) with NBCA after coil embolization. The proce-
dure was effective as an alternative treatment for BRTO; no major 
complication was encountered.

P-433
Percutaneous transhepatic thrombolysis of symptomatic 
splenic and portal vein thrombosis after liver transplantation 
with splenectomy
G.M. Wirth1, F. Jungmann1, J. Mittler 2, C. Düber1;
1Diagnostic and Interventional Radiology, University of Mainz, Mainz, 
Germany, 2Department of Surgery, University of Mainz, Mainz, Germany

A 47-year-old post-liver transplantation female presented with symp-
tomatic portal and splenic vein thrombosis. Percutaneous transhe-
patic access and subsequent thrombolysis of the portal vein for three 
days, followed by stent implantation was performed, with almost 
complete reperfusion of the extra- and intrahepatic portal vein.

Urinary tract intervention

P-434
Safety and efficacy of focal laser ablation (FLA) for organ-
confined prostate cancer
E.M. Walser, J.S. Aoughston, R.J. Mikus;
Radiology, UTMB, Galveston, TX, United States of America

Purpose: Prostate FLA is an interventional technique to treat organ-
confined, MRI-visible lesions. The purpose of this study is to examine 
the effect of FLA on men’s urinary and sexual function as well as its 
ability to control prostate cancers.
Material and Methods: We treated 90 patients since 2013. Eligible 
patients had focal lesions visible by MRI that were biopsy-proven pros-
tate cancer below a Gleason 8 grade. Ineligible patients had lesions over 
2 cm, extracapsular tumor, metastases, or contraindications to MRI.
Patients in this study scored their baseline erectile and urinary func-
tions, and this was repeated at follow-up.
FLA involved transrectal MRI-guided application of diode laser 
energy, which was monitored by real-time MRI thermometry. MR 
and PSA follow-up occurred at 6 months and then yearly.
Results: All procedures were successful. One major complication 
was a rectourethral fistula. Minor and limited events included urgency 
(n=4), groin pain (n=5), and one bacteremia. Two patients developed 
new erectile dysfunction: both had bilateral ablations. Six patients 
(6.7%) required a second FLA. Urinary and sexual function did not 
differ at 6 months (27 patients with erectile scores of 22.1 pre-FLA 
and 21.0 post-FLA, p=0.23 and urinary scores 8.5 pre-FLA and 7.5 
post-FLA, p=0.39), and function remained stable in the 9 patients 
followed up for 1 year.
Conclusion: FLA for prostate cancer is safe and has a less than 7% 
retreatment rate. It has no significant impact on sexual or urinary func-
tion, although bilateral disease should be treated carefully. In selected 
cases, focal treatment of prostate cancer is the primary therapy.
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P-435
A newly developed paclitaxel-eluting balloon catheter to 
prevent granulation tissue formation in a rat urethral model
Y.C. Cho, E.J. Jun, H.J. Kim, J.-H. Park, H.-Y. Song, J.H. Shin;
Radiology, Asan Medical Center, Seoul, Korea

Purpose: To evaluate the effectiveness of a newly developed pacli-
taxel-eluting balloon catheter in preventing granulation tissue for-
mation in a rat urethral model.
Material and Methods: All experiments were approved by the 
Committee of Animal Research. In 16 Sprague–Dawley male rats 
(weight range, 300–350 g), a self-expanding metallic bare stent was 
inserted in the urethra under fluoroscopic guidance. One group 
of eight rats was treated with paclitaxel-eluting balloon catheter 
immediately and two weeks after stent placement (group A), while 
the other group of eight rats received control balloon dilation 
(group B). Retrograde urethrographies (RGUs) were performed at 
two and four weeks after stent placement, and all rats were sacri-
ficed at four weeks for histological analysis.
Results: Stent placement and balloon dilation were technically suc-
cessful in all rats. The average luminal diameter of the stented urethra 
was significantly larger in group A than in group B on performing fol-
low-up RGU four weeks after stent placement (P = 0.003). Histological 
analysis showed that the percentage of granulation tissue area (P < 
.001), thickness of submucosal fibrosis (P < .001), and the number of 
epithelial layers (P < .001) were significantly decreased in group A 
compared with those in group B. The grade of average inflammatory 
cell infiltration was not different between the two groups.
Conclusion: The paclitaxel-eluting balloon catheter was effective 
for the prevention of granulation tissue formation after bare metallic 
stent placement in a rat urethral model.

P-436
Efficacy of minimally invasive IR procedures in the manage-
ment of ureteral dehiscence and strictures established by long-
term follow-up (10-24 years)
E.K. Lang
Urology, SUNY, Downstate Medical School, Brooklyn, NY, United 
States of America

Purpose: To identify types of ureteral injuries or strictures prone to 
successful management by IR procedures and to analyze the advan-
tageous cost factors vis-a-vis competitive surgical interventions
Material and Methods: A retrospective study was carried out on 
232 patients (134 males, 94 females, 4 children) treated by minimally 
invasive IR procedures such as percutaneous nephrostomy, stent-
ing with double “J” antegrade stents, balloon dilatation, cutting bal-
loon dilatation, antegrade metallic stents, image-guided uretero-
neocystotomy, and stents, with 10–24-year follow-up (mean 13.4 
years) to assess rate of success, state of renal function (creatinine, 
GFR), late complications, and cost for various types of ureteral inju-
ries. Techniques of various IR interventions are described.
Results: Rate of success of IR procedures varied greatly for differ-
ent types of ureteral injuries and also condition of vascular supply to 
the injured segment and age of the prevailing condition. For recent 
iatrogenic injuries, rate of success was 92%; for short stricture with 
good vascular supply, 85%; for low-velocity projectile injuries with 
good vascular supply, 76%; for ureteroscopic injuries with good vas-
cular supply, 80%, but with poor vascular supply, only 27%; similarly, 
for high velocity injuries with poor vascular supply, 28.6%; for long 
strictures with poor vascular supply, 42.8%; for avascular necrosis 
33.3%; and for seat belt-induced injuries (deceleration), 54.5%.
Conclusion: Our data suggest that IR interventions in the manage-
ment of select type of ureteral injuries are highly effective and of lower 
cost and hence compete well with the established surgical techniques.

P-437
Urological trauma: imaging and intervention
R. Ramnarine, D.R. Evans, C.J. Wilkins, D. Huang, G.T. Yusuf, M. Daneshi, 
P. Sidhu, T. Ammar;
Radiology, King’s College Hospital, London, United Kingdom

Learning Objectives: We present a pictorial review of the range of 
traumatic urological tract injuries seen at a level 1 trauma centre, and 
discuss the salient imaging findings and interventional management.
Background: The kidneys, bladder, ureters, urethra and genitals are 
all susceptible to injury in polytrauma patients. Early diagnostic CT 
has become a fundamental tool in identifying urological injuries and 
planning management. Interventional radiology plays a vital role in 
management pathway of these patients.
Clinical Findings/Procedure: In this review, we describe the appro-
priate trauma CT protocols for imaging of the renal tract.
We discuss the role of endovascular treatment and superselective 
embolisation, which has, in our unit, replaced open surgery in the 
treatment of acute post-traumatic renal haemorrhage and some 
other less common/unusual post-traumatic urological tract bleeds.
The role for renal revascularisation in cases of dissection/thrombosis 
of the renal artery is also discussed.
Cases of ureteric and bladder injury where interventional radiology 
plays a role in urinary diversion are also presented.
Conclusion: Interventional radiology plays a vital role in the man-
agement of urological tract trauma. Endovascular techniques have 
changed the management of renal trauma, where previously open 
exploration would frequently lead to nephrectomy. Currently, prompt 
imaging and endovascular embolisation have resulted in increased 
rates of renal salvage.

P-438
Loop nephrostomy: a new technique
M. Daneshi1, T. Fotheringham 2, R. Ramnarine1, G.T. Yusuf1, 

C.J. Wilkins1, D. Huang1, D.R. Evans1, T. Ammar1;
1Radiology, King’s College Hospital, London, United Kingdom, 
2Interventional Radiology, The Royal London Hospital, London, 
United Kingdom

Learning Objectives: We describe the novel technique of loop 
nephrostomy placement, which has been successful in treating our 
small but significant cohort of patients requiring long-term neph-
rostomies. Recurrent nephrostomy dislodgement can be very prob-
lematic in these patients, causing recurrent emergency admissions. 
In our patients, we have had no tube dislodgement using this novel 
technique over an 18-month follow-up period.
Background: Our institution serves as a urology hub with a small 
cohort of patients who, due to complex conditions, have no option 
for urinary drainage other than a long-term nephrostomy. Stenting 
and internal drainage is technically not possible. Nephrostomy dis-
lodgement has proven to be a problem with all standard tech-
niques, despite extensive precautions taken for securing the tube. 
Patients can present with frequent tube dislodgement and recurrent 
episodes of sepsis, requiring emergency admission and treatment 
with intravenous antibiotics. This was as frequent as once a month 
for one of our patients prior to loop nephrostomy placement.
Clinical Findings/Procedure: This exhibit demonstrates a modified 
technique for long-term nephrostomy placement where a Percuflex 
nephroureteral stent (Boston Scientific) is modified to form a loop 
nephrostomy. The loop configuration of the nephrostomy pro-
vides a very secure arrangement with no dislodgements over an 
18-month follow-up period. Routine over-the-wire exchanges every 
4-6 months can take place as a day case.
Conclusion: In the cohort of patients requiring long-term neph-
rostomies, this new technique has significantly improved their 
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quality of life as it has eliminated the need for recurrent and regular 
emergency admissions for nephrostomy resiting.

P-439
How to master PAE: a step-by-step radio-anatomical approach
G. Amouyal1, O. Pellerin1, C. Del Giudice1, Y.-T. Lin1, N. Thiounn 2, 

M.R. Sapoval1;
1Interventional Radiology, Hôpital Européen Georges Pompidou, 
Paris, France, 2Service d’Urologie, Hôpital Européen Georges 
Pompidou, Paris, France

Learning Objectives: To offer a simplified step-by-step anatomical 
understanding of the most important technical features of PAE.
Background: Previous anatomical work based on CTA, angiography 
and cadaveric studies have described in detail the arterial anatomy of 
the prostate. However, direct translation into the actual work flow is 
difficult, and there is a need for an easier teaching process to facilitate 
PAE spread out into the interventional radiologist (IR) community.
Based on our experience as a PAE training center (>50 IRs trained), 
we have developed a step-by-step approach to ensure time-efficient 
learning for experienced vascular IRs.
Clinical Findings/Procedure: First step is identification of the obtu-
rator, pudendal and gluteal arteries (homolateral 45° oblique pro-
jection). Second step is recognition of the vesical artery, which 
most often carries a single prostatic artery (PA). Third step is analy-
sis of the PA network on selective PA angiography. There are 2 main sit-
uations. The easier is a single branch feeding the whole prostate. The 
more difficult is early bifurcation because the inferoposterior branch 
can feed the rectum or the corpus cavernosum and present with direct 
anastomosis to the internal pudendal territory. Fourth step is identi-
fication of anastomosis (intra/extra-prostatic). At this step, the IR 
should be aware that forceful injection into the PA will often open 
small anastomoses that do not carry a significant risk during slow 
flow embolisation. Only in some cases will large, direct, extra-pros-
tatic anastomoses require temporary exclusion to avoid non-target 
embolisation.
Conclusion: This step-by-step approach is likely to facilitate safe 
and efficient PAE.

P-440
Tandem transplant ureteral stents: why, when, and how
J.S. Kriegshauser, E.A. Huettl, S.G. Naidu;
Radiology, Mayo Clinic Hospital, Phoenix, AZ, United States of America

Learning Objectives:
1. Discuss the rationale and indications for placing tandem ureteral 

stents in patients with transplant ureteral strictures (TxUS).
2. Demonstrate the techniques used for the placement and 

management of tandem transplant ureteral stents.
Background: Percutaneous nonsurgical treatment of TxUS has become 
the preferred treatment in many institutions, including ours. We have 
been placing tandem stents after balloon dilatation in the majority of 
our patients with TxUS for the last 8 years, with a reported stent-free 
effectiveness of up to 83%. The placement techniques and manage-
ment of tandem stents for TxUS are not fully presented in the literature.
Clinical Findings/Procedure: We will present our initial rationale as 
well as a description of our techniques used to place tandem stents 
for TxUS using both retrograde and antegrade approaches, with 
illustrative images from our case files, which includes 28 patients. 
We will also discuss the risks and management of tandem stents, 
including the high risk of UTI when tandem stents are in place.
Conclusion: Rationale, benefits, and techniques of tandem stent 
placement for TxUS will be presented along with a discussion of risks 
and management of these stents.

P-441
Bilateral prostatic artery embolization for intractable 
hematuria of prostatic origin
I.M. Kably, S.S. Bhatia, G. Narayanan;
Vascular Interventional Radiology, University of Miami-Miller School 
of Medicine, Miami, FL, United States of America

Learning Objectives: Evaluation of the safety and efficacy of bilat-
eral superselective prostatic artery embolization (PAE) for intracta-
ble hemorrhage of prostatic origin.
Background: Gross hematuria from prostatic origin refractory to 
bladder irrigation can be life threatening and challenging to man-
age. PAE has recently emerged as an effective and less invasive 
technique to manage hematuria. Between December 2013 and 
December 2014, 9 PAE procedures were performed in 8 patients 
aged 69-86 years (average 73) with intractable gross hematuria. 
Mean time to referral was 18 days (1-40 days). Hematuria was caused 
by prostate cancer in 4 patients, TURP in 3 patients (1 with cancer 
and 2 with BPH), and invasive bladder cancer in 1 patient. Prior ther-
apy consisted of continuous bladder irrigation in 4 patients, bilateral 
nephrostomy in 2 patients, and TURP in 3 patients.
Clinical Findings/Procedure: All cases had bilateral superselec-
tive PAE, detected using cone-beam CT and 3D reconstruction. The 
procedure was successful, with prompt resolution of hematuria. 
The procedural technique, blood requirements, laboratory values, 
and PSA levels before and after the procedures were reviewed. On 
a mean follow-up of 32 weeks (8-56 weeks), no complications were 
noted. One re-intervention was necessary in 1 patient with invasive 
prostate cancer due a traumatic NU catheter exchange.
Conclusion: PAE is a safe and less invasive technique for intracta-
ble hematuria originating from malignant or benign pathologies of 
prostatic origin.

P-442
Antegrade ureteral occlusion using the Cera™ Vascular Plug 
System to treat lower urinary tract fistulas
K. Karaman1, A.M. Dökdök1, O. Karadeniz1, A. Çakmak 2;
1Radiology, Anadolu Saglik Merkezi, Kocaeli, Turkey, 2General 
Surgery, Anadolu Saglik Merkezi, Kocaeli, Turkey

This case report describes that the transrenal bilateral ureteral occlu-
sion using the Cera™ Vascular Plug System is a practical, simple, and 
quick method in a patient with enterovesicovaginal fistulas.

P-443
Arteriovenous malformation of the urinary bladder treated by 
trans-catheter arterial and venous embolization
S. Alqahtani, A.Y. Kandeel;
Radiology & Medical Imaging, Armed Forces Hospital, SR, Khamis 
Mushait, Saudi Arabia

Arteriovenous malformations of the urinary bladder are extremely 
rare; few cases have been documented. We report a case of a local-
ized arteriovenous malformation of the bladder with painless mild 
hematuria that was treated successfully by trans-catheter arterial 
and venous embolization.
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P-444
Postoperative ureteral fistula treated using a silicone-covered 
ureteral occlusion stent
J.H. Shin1, H.J. Park1, S.B. Cho 2, E.-Y. Kim 3;
1Radiology, Asan Medical Center, Seoul, Korea, 2Radiology, Korea 
University Anam Hospital, Seoul, Korea, 3Medical Device Develop-
ment Center, Osong Medical Innovation Foundation, Osong, Korea

We report a 49-year-old woman who underwent placement of a sil-
icone-covered ureteral occlusion stent to manage ureteral leakage 
due to pelvic surgery. A follow-up ureterogram 18 months later con-
firmed that there had been neither stent migration nor additional 
urine leakage.

Venous intervention and IVC filters

P-445
Optimal cutoff value for the selective arterial calcium injection 
test for insulinomas
K. Kajiwara1, M. Ishikawa1, W. Fukumoto1, R. Yoshimatsu 2, 

T. Yamagami 2, K. Awai1;
1Diagnostic Radiology, Institute and Graduate School of Biomedical 
Sciences, Hiroshima University, Hiroshima, Japan, 2Radiology, Kochi 
University, Nankoku, Japan

Purpose: To evaluate the optimal cutoff value for localizing insulino-
mas with the selective arterial calcium injection (SACI) test.
Material and Methods: This study included 11 patients (3 men, 8 
women; mean age, 59 years; range, 32–70 years) with insulinoma 
who underwent the SACI test between May 2009 and September 
2014. We calculated the optimal cutoff value for the SACI test using 
receiver operating characteristic (ROC) analysis for the magnified 
and maximum insulin level. Blood samples were obtained from the 
right hepatic vein. Calcium gluconate was injected into the gastro-
duodenal, proximal and distal splenic, proper hepatic, and supe-
rior mesenteric arteries. The tumors were localized to the pancreatic 
head in 2 patients, the pancreatic body in 2 patients, and the pan-
creatic tail in 6 patients; one patient manifested diffuse lesions.
Results: At the traditional cutoff value (increases exceeded 2 times 
the magnified insulin concentration), the sensitivity, specificity, and 
accuracy of the SACI test were 86.4%, 75.7%, and 79.7%, respectively. 
The area under the ROC curve was 0.792 with magnification; it was 
0.877 at the maximum level. The optimal cutoff value derived from 
ROC curves was greater than 2.4 times and 57 μU/ml. At the optimal 
cutoff value, sensitivity, specificity, and accuracy were 72.7%, 100%, 
and 89.8%, respectively.
Conclusion: The optimal cutoff value for the SACI test was a 2.4 
times increase in the magnified insulin concentration, and it was 57 
μU/ml at the maximum insulin concentration.

P-446
The incidence and management of central vein rupture during 
PTA for hemodialysis access patients
S.B.Y. Yang1, D.E. Goo 2, W.-H. Lee 3, J.M. Lee 4;
1Radiology, Soonchunhyang University Hospital, Gumi, Gumi, Korea, 
2Radiology, Soonchunhyang University Hospital, Seoul, Korea, 
3Radiology, SoonChunHyang Hospital, Cheonan, Korea, 4Radiology, 
SoonChunHyang University Bucheon Hospital, Bucheon, Korea

Purpose: To evaluate the incidence and management of central vein 
rupture during PTA for central vein stenosis/occlusion in hemodialy-
sis patients.

Material and Methods: Between 1998 and 2013, 3103 PTAs were per- 
formed for central vein stenosis (2437)/occlusion (666) in hemodia- 
lysis patients (M:F=1445:1658; brachiocephalic:subclavian=1735:1368) 
using various techniques. PTA or stenting were performed regard-
less of vein rupture when a guidewire passed through stenosis/
occlusion. The incidence of central vein rupture according to loca-
tion, sex, right vs. left, thrombosis, stenosis, and occlusion were ana-
lyzed using chi-square test. Percutaneous managements of central 
vein rupture were also evaluated.
Results: Central vein rupture was documented by fistulography in 
12 cases (0.39%). All ruptures occurred in occluded lesions (brachioc
ephalic:subclavian=9:3), and none in stenotic lesions (p=0.00). There 
were no statistically significant differences in location (p=0.409), sex 
(p=0.811), right vs. left (p=0.081), and thrombosis (p=0.331). Causes 
of central vein rupture were as follows: guidewire-induced in nine 
cases, sharp recanalization with the Colapinto needle in two, and 
balloon dilation in one. Central vein rupture was managed by low-
pressure balloon tamponade at the rupture site (n=2), and observa-
tion was followed by percutaneous technique (n=10). In 5 patients, 
recanalization of central vein failed.
Conclusion: Central vein rupture occurs very rarely during PTA, and 
majority can be easily managed by percutaneous techniques. When 
a guidewire passes through the occlusive lesion, PTA can be per-
formed even if central vein rupture occurs.

P-447
Technical contribution of CT during adrenal venous sampling 
to improve the success rate
S. Onozawa1, T. Ueda 2, F. Sugihara 2, D. Yasui 2, I. Miki 2, H. Sugihara 3, 

S. Murata 2;
1Radiology, Nippon Medical School, Tokyo, Japan, 2Radiology/
Center for Advanced Medical Technology, Nippon Medical School, 
Tokyo, Japan, 3Medicine, Nippon Medical School, Tokyo, Japan

Purpose: As it is now known that primary aldosteronism (PA) is more 
prevalent than was previously recognized and a potentially cur-
able cause of hypertension and related cardiovascular diseases, the 
search for a safe and effective means of its diagnosis has reemerged 
as a topic of interest. Adrenal vein sampling is the gold standard for 
the diagnosis of PA, but this technique is challenging, and the small 
right adrenal vein can be particularly difficult to cannulate. The 
purpose of this study was to evaluate the usefulness of computed 
tomography (CT) during angiography (angio-CT) in increasing the 
success of adrenal vein sampling and to identify factors associated 
with cannulation failure retrospectively.
Material and Methods: A total of 140 consecutive patients with sus-
pected primary aldosteronism, except Cushing’s syndrome, treated 
at a single hospital from June 2008 to May 2013 were included. 
Catheter misplacement ratios before and after angio-CT were cal-
culated. Univariate analysis of factors related to failed cannulation 
included gender, age, height, weight, body mass index, adrenal nod-
ules, aldosterone concentration, plasma renin activity, and potas-
sium level. Successful sampling was ultimately defined according to 
cortisol concentrations in venous blood samples.
Results: Angio-CT detected misplaced catheters in 13 patients (9.3%). 
The calculated success rate of adrenal vein sampling increased from 
86.4% before angio-CT to 95.7% after angio-CT (P < 0.001; paired 
t-test). Univariate analysis showed a tendency for a higher rate of fail-
ure of right adrenal vein cannulation in taller patients (P = 0.066).
Conclusion: Angio-CT improved the success of adrenal vein cannu- 
lation.
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P-448
Restoration of hepatic venous outflow in patients with chronic 
Budd–Chiari syndrome with varied clinical presentation: 
technical aspects and mid-term clinical outcomes
A. Mukund1, S. Rajesh1, S.S. Betgeri1, A. Arora 2, S.K. Sarin 3;
1Interventional Radiology, Institute of Liver and Biliary Sciences, 
New Delhi, India, 2Radiology, Institute of Liver and Biliary Sciences, 
New Delhi, India, 3Hepatology, Institute of Liver and Biliary Sciences, 
New Delhi, India

Purpose: Treatment of chronic Budd–Chiari syndrome (BCS) aims at 
the restoration of hepatic venous outflow. In this study, we analysed 
the technical aspects and clinical outcomes of patients with BCS 
who underwent recanalisation of obstructed hepatic vein (HV) and/
or inferior vena cava (IVC).
Material and Methods: Forty-four patients with chronic BCS pre-
sented to Hepatology OPD/Emergency from July 2010 to June 2013. 
Presenting complaints of 35 patients were ascites, pedal oedema, 
abdominal-wall collaterals or upper gastrointestinal bleed; and 9 
presented with acute-on-chronic liver failure (ACLF). Patients with 
ACLF were considered for liver transplantation but due to non-avail-
ability of organ, 6 of 9 patients were taken up for TIPS or venous 
recanalisation. For remaining patients, depending on status of 
native HV, decision for recanalisation or creation of porto-systemic 
shunt was taken. Recanalisation using jugular or combined percu-
taneous and jugular approach was performed in patients having at 
least one normal-looking HV with short-segment occlusion (≤2 cm). 
INR was maintained above 2.5 after recanalisation.
Results: Three patients with ACLF and 23 of other patients under-
went opening of obstructed HV/IVC. Post-procedure patients with 
ACLF showed gradual improvement in liver-function tests, and liver 
transplant was avoided; the 23 other patients showed swift clinical 
improvement. One patient presented with partial occlusion of HV 
stent 30 months post-procedure and received stent within a stent. 
Remaining patients remained symptom-free with patent stent up to 
36-month follow-up.
Conclusion: Recanalisation of obstructed HV/IVC is the most phys-
iological way of treating patients with chronic BCS. In carefully 
selected patients, these procedures may provide excellent mid-term 
outcomes and rarely may even avert liver transplantation.

P-449
Pulmonary vein isolation causing pulmonary venous stenosis: 
diagnosis and therapy
M.K. O’Reilly1, G. Sugrue1, G. O’Sullivan1, C. McCann 2, B. Glover 2, 

J. Murray1, L.P. Lawler1;
1Department of Radiology, Mater Misericordiae University Hospital, 
Dublin, Ireland, 2Department of Cardiology, Mater Private Hospital, 
Dublin, Ireland

Purpose: Pulmonary vein isolation (PVI) is increasingly used in the 
treatment of supraventricular arrhythmias. The ablation of cardiac 
muscle around the pulmonary veins leads to a change in venous cal-
iber, which can be appreciated on CT. The ultimate degree of steno-
sis can be significant, but diagnosis is often delayed until a patient 
becomes symptomatic; and this condition is associated with signif-
icant morbidity. We present our institution’s experience with this 
clinical condition.
Material and Methods: From 2012 to 2014, five patients presented 
with clinical and imaging features of pulmonary venous stenosis (PVS).
Results: Four patients presented with dyspnoea and one with hemo- 
ptysis. All underwent computed tomography angiography (CTA), 
and three underwent angioplasty with follow-up CTA. CT findings 
were often not recognised on the first presentation. CT findings 
in-cluded isolated lobar congestion and edema with asymmetric 

opacification of the ipsilateral pulmonary vein. Venography con-
firmed the stenosis and showed significant intra-lung collateral for-
mation. Three patients underwent four endovascular procedures. 
The procedure involved femoral vein access and crossing the atrial 
septum with a 4-mm balloon angioplasty device. All had a good 
immediate result, but restenosis occurred in 50%.
Conclusion: Symptomatic PVS is a late, rare and under-recognised 
complication of PVI, with considerable morbidity. CTA can be diag-
nostic with an index of suspicion and characteristic findings. PVS is 
amenable to percutaneous endovascular balloon therapy, but long-
term results are not encouraging. Patients may collateralise over 
time, and a surgical venous patch is also a consideration. Pulmonary 
venous stenting remains unproven. We anticipate this will become a 
more frequent issue presenting to radiologists.

P-450
Non-contrast balanced steady-state MR venography allows 
accurate depiction of venous outflow in patients presenting 
with post-thrombotic syndrome
Y. Gupta1, V.G. Helyar1, K.N. Katsanos1, G. Charles-Edwards 2, 

L. Blakeway 3, R. Dourado1, S. Black 4, N. Karunanithy1;
1Interventional Radiology, Guy’s and St Thomas’ NHS Foundation 
Trust, London, United Kingdom, 2Medical Physics, Guy’s and 
St Thomas’ NHS Foundation Trust, London, United Kingdom, 
3Radiology, Guy’s and St Thomas’ NHS Foundation Trust, London, 
United Kingdom, 4Vascular Surgery, Guy’s and St Thomas’ NHS 
Foundation Trust, London, United Kingdom

Purpose: Balanced steady-state free precession MR venography 
(bSSFP-MRV) is an advanced venous imaging technique, allowing 
exquisite depiction of venous anatomy without exposure to ionizing 
radiation or intravenous contrast administration. The purpose of this 
study was to validate its use to detect venous outflow obstruction in 
patients presenting with post-thrombotic syndrome.
Material and Methods: Consecutive patients referred for bSSFP-
MRV (protocol acquisition involved axial stacked coverage from dia-
phragm to knees on a 1.5-T Siemens scanner) and intravenous digi-
tal subtraction venography (IVDSA) were included in the study. The 
MRV and IVDSA studies were independently assessed by two board-
certified radiologists blinded to clinical details. Abnormal venous 
segments were classified by each reviewer according to severity of 
disease as follows: normal, stenosis <70%, stenosis >70% or post-
thrombotic webs, chronic occlusion, and absent vessel. Correlations 
between bSSFP-MRV and IVDSA findings were assessed.
Results: Forty-seven patients (261 vessel segments) had bSSFP-MRV 
and IVDSA between 2013-5 at the authors’ institution. Following ex-
clusion of clinically insignificant discrepancies, correlation between 
bSSFP-MRV and conventional venography was 99% (true correla-
tion 87%) for lesions above the inguinal ligament and 81% (true cor-
relation 64%) below the inguinal ligament. Sensitivity was 100% 
and 81% and specificity 95% and 94%, respectively. No adverse MR 
events were recorded. Mean scan time for bSSFP-MRV was 12 min-
utes (10-17 minutes).
Conclusion: bSSFP-MRV allows for accurate, non-invasive assess-
ment of venous outflow (suprainguinal veins) in patients presenting 
with PTS.
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P-451
Mechanical thrombectomy with Solitaire AB stents in combi-
nation with thrombolysis in the treatment of intracranial 
venous sinus thrombosis
X.-W. Han, S. Shui, J. Ma;
Interventional Radiology, First Affiliated Hospital of Zhengzhou 
University, Zhengzhou, Henan Province, China

Purpose: To retrospectively determine the safety and effectiveness 
of mechanical thrombectomy for intracranial dural sinus thrombosis 
with Solitaire AB stents.
Material and Methods: This is a retrospective analysis of 12 con-
secutive patients with intracranial dural sinus thrombosis who were 
treated with mechanical thrombectomy using Solitaire AB stents 
between January 2013 and October 2014. The patients were fol-
lowed up for 3–12 months after the procedure.
Results: Fourteen Solitaire AB stents were used. The procedure was 
completed in all patients without complications. At the same time, 
catheter-directed thrombolysis with urokinase of 300,000–700,000 
U was performed in two patients. The postoperative symptoms in 
all the 12 patients were improved significantly. Glasgow coma scale 
scores at admission were as follows: 1 case was 3, 1 case was 12, and 
10 cases were 15. Glasgow coma scale scores at discharge were as 
follows: 11 cases were 5 and 1 case was 4. Statistically significant dif-
ference between Glasgow coma scale scores at admission and dis-
charge was identified (P<0.05). The patients were followed up for 
3–12 months; one patient was followed up by telephone, one was 
followed up at the outpatient department, six were followed up with 
MRV, and four were followed up with DSA; none had recurrence.
Conclusion: On using Solitaire AB stents for intracranial venous 
sinus, mechanical thrombectomy may significantly improve the clin-
ical symptoms of patients. Single-center experience has shown that 
no obvious complications occurred.

P-452
New gluing modalities for insufficient veins
J.C. Ragg
Interventional Radiology, Angioclinic Vein Centers, Berlin, Germany

Purpose: Gluing of veins is discussed as being superior to thermo-
occlusive methods or sclerotherapy. However, the first approved 
gluing method uses the continuous placement of larger amounts of 
aggressive, resin-like, and hardly resorbable cyanoacrylate. It is lim-
ited to saphenous veins below 12-mm Ø and to the effect of exter-
nal manual compression. These drawbacks could be overcome by 
a new modality, which combines pointwise gluing and catheter 
sclerotherapy.
Material and Methods: In 21 patients undergoing phlebectomy, 38 
non-branched vein segments of 10–20 cm in length and 6–12-mm Ø 
(mean: 8.5 mm) were defined to receive gluing. After applying proxi-
mal and distal ligatures, a novel coaxial catheter system (ScleroGlue®) 
was introduced and foam sclerotherapy (Aethoxysklerol 1%; 1+4 with 
air) was performed. Foam was then evacuated and pointwise glu-
ing at 5-cm intervals was performed using modified acrylates under 
negative pressure. The treated vein segment was removed and pre-
served for histological evaluation.
Results: In 35/38 vein segments, histology showed total denatur-
ation of the endothelium, while in 3/32 vein segments, denaturation 
was 93–99%. Eighty-two of 91 glued spots (90.1%) were strongly 
cohesive when exposed to forces of up to 10 N. The amount of glue 
used was 3–6 mg (mean: 4.6 mg) per cm vein.
Conclusion: The ScleroGlue® project seems to provide reliable 
denaturation and effective gluing, which was achieved without any 
external compression and by using very low glue quantities. Clinical 
studies will start as soon as glue biodegradability is proven.

P-453
Endovenous techniques are improved by ultrasound-guided 
hyaluronan injection instead of tumescence
J.C. Ragg
Interventional Radiology, Angioclinic Vein Centers, Berlin, Germany

Purpose: Catheter-based methods are replacing surgery in the treat- 
ment of saphenous vein insufficiency. However, standard saline-
based tumescent anesthesia is not suitable for optimal results as it 
compresses the vein just for a few hours. We examined a new inter-
ventional modality to establish an initial and lasting vein lumen 
reduction.
Material and Methods: Forty patients (28 females and 12 males; 
42–71 years) with an insufficiency of the GSV, diameter of 7.4–23.1 
mm, and distance to skin of >10 mm who were receiving endove-
nous laser treatment (1470 nm) or catheter microfoam were random-
ized for lumen reduction: one group (A) received hyaluronan solu-
tion (NASHA; n=20) with a crosslink ratio of <1.0%, while another 
group (B) received tumescent fluid (modified Klein’s solution). 
Application of hyaluronan was performed using a coaxial safety sys-
tem (IntraShape) under ultrasound monitoring. Clinical and sono-
graphic follow-up was performed after 2, 8, 16, and 26 weeks.
Results: Hyaluronan injection was successful in 37/40 cases (93.7%). 
Initial diameter reduction obtained with hyaluronan was 54–81%; 
mean, 68.4%. Clinical follow-up showed a complete absence of 
symptomatic phlebitic reactions as well as of discolorations in hyal-
uronan-treated segments, while segments with tumescent anesthe-
sia had inflammations in 13/20 cases (65.0%) or mini thrombaspira-
tions (5/20; 25.0%). Visible hematoma were present in 2/20 (10%) 
after hyaluronan versus 17/20 (85.0%) after tumescence. No adverse 
events of hyaluronan were observed.
Conclusion: Initial and permanent vein lumen reduction can be 
obtained using hyaluronan solution instead of tumescence fluid. 
The procedure is safe and effective. No other procedure including 
vein gluing is known to offer similar advantages.

P-454
Pelvic congestion syndrome: imaging, classification, and 
indications for ovarian vein embolization
P. Torcia1, U.G. Rossi1, P. Rigamonti1, M.A. Politi 2, F. Petrocelli 3, 

C. Ferro 4, M. Cariati 2;
1Radiology and Interventional Radiology, San Carlo Borromeo 
Hospital, Milan, Italy, 2Diagnostic Sciences, San Carlo Borromeo 
Hospital, Milan, Italy, 3Radiology, San Martino, University Hospital, 
Genoa, Italy,4Department of Radiology, Azienda Ospedaliera San 
Martino, Genoa, Italy

Learning Objectives: To evaluate all imaging modalities and the 
classification of ovarian vein inversion of flow in female patients with 
suspected pelvic congestion syndrome.
Background: Diagnosis of and treatment for pelvic congestion syn-
drome have evolved over the years. Its clinical spectrum varies from 
mild symptoms to debilitating pelvic pain. Many patients have been 
treated for pelvic congestion syndrome based on many different 
methods with various degrees of accuracy and reproducibility. Thus, 
it remains debatable which is the appropriate imaging analysis and 
classification to define the candidates for intervention.
Clinical Findings/Procedure: We evaluated 89 female patients 
(mean age, 38 ± 6 years) with possible diagnosis of pelvic congestion 
syndrome. All patients were evaluated by imaging: duplex US, multi-
detector computed tomography, or magnetic resonance imaging. 
All 89 patients had ovarian vein inversion of flow: 5 patients (6%) had 
grade I, 45 patients (50%) had grade II, and 39 patients (44%) had 
grade III. Nine patients (10%) with imaging grade III and debilitat-
ing pelvic pain underwent phlebography, which confirmed previous 
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imaging diagnosis, with consequent ovarian vein transcatheter 
embolization.
Conclusion: Imaging diagnosis has high sensitivity and specific-
ity for the detection of ovarian vein inversion of flow, and it is well-
suited as a screening method in patients with suspected pelvic con-
gestion syndrome.

P-455
Anatomic findings of recurrent postsurgical varicocele: 
role of endovascular transcatheter embolization
F. Corvino1, L. Centore 2, E. Soreca 2, V. Farbo1, A. Corvino1, 

A. Bencivenga 2;
1Department of Advanced Biomedical Sciences, Diagnostic Imaging 
Section, Federico II University, Naples, Italy, 2Radiology and 
Interventional Radiology, A.O. Rummo, Benevento, Italy

Learning Objectives: To describe venographic findings in patients 
with post-surgical recurrent varicoceles and to assess the efficacy of 
the following minimally invasive endovascular treatment.
Background: Laparoscopic and microsurgical techniques, currently 
used for varicocele treatment, are associated with a recurrence 
rate of up to 9%. The main cause of treatment failure in varicocele 
patients has been reported to be the presence of collateral gonadal 
veins, pre-existing or formed after intervention.
Clinical Findings/Procedure: Fifteen men (age range, 16-33 years; 
mean age, 20 years) with recurrent varicoceles after failed surgical 
treatment of left-sided varicoceles were examined between 2011 
and 2014, using retrograde venography to assess the anatomy of 
varicoceles draining veins before the attempted trans-catheter 
embolization. Anatomic variants of gonadal veins were categorized 
according to the classification of Bahren et al. Pushable coils were 
used as the embolic agent. In 14 of 15 patients, venography demon-
strated incompetence of the gonadal vein or veins draining varico-
celes after failed surgical treatment. The most frequent venographic 
finding was gonadal vein duplication – 66% of cases (39% in its mid-
portion). Technical success of embolization was achieved in all 14 
patients. No major complications were observed.
Conclusion: Recurrence after surgical varicocelectomy is associated 
with increased inguinal collaterals. Retrograde varicoceles embo-
lization may be superior to surgery because of its ability to detect 
gonadal vein variants. In our study group, transcatheter emboliza-
tion with pushable coils allowed successful, minimally invasive treat-
ment of post-surgical varicoceles.

P-456
Percutaneous treatment of varicocele with pushable coil 
embolization: comparison of treatment outcome with 
laparoscopic varicocelectomy
F. Corvino1, L. Centore 2, E. Soreca 2, V. Farbo1, A. Corvino1, 

A. Bencivenga 2;
1Department of Advanced Biomedical Sciences, Diagnostic Imaging 
Section, Federico II University, Naples, Italy, 2Radiology and 
Interventional Radiology, A.O. Rummo, Benevento, Italy

Learning Objectives: We aimed to report the treatment outcome 
of percutaneous embolization treatment versus laparoscopic varico-
celectomy in patients with symptomatic varicoceles.
Background: Varicocele is defined as the dilatation of the veins of 
the pampiniform plexus. It is a well-known clinical entity that may 
result in mass effect, pain, testicular atrophy, and infertility. A variety 
of treatment approaches, including surgical and interventional strat-
egies, have been used for varicocelectomy. Selective embolization 
of the gonadal vein and its collateral vessels and laparoscopic var-
icocelectomy are two different treatment options for symptomatic 
varicoceles. Both have comparable recurrence/persistent rate, with 
an even lower rate for the selective embolization.

Clinical Findings/Procedure: In a 2-year period, we analyzed the 
treatment outcome of two minimally invasive varicocele treatments 
by comparing laparoscopic varicocelectomy and percutaneous vari-
cocele embolization using pushable coils. Procedural complication, 
recurrence rate, and treatment outcome were analyzed between 
these two minimally invasive treatment strategies. We selected 30 
patients who underwent either endovascular or laparoscopic treat-
ment of just as many varicoceles: 15 patients received catheter-
based embolization for varicoceles, whereas 15 underwent laparo-
scopic treatment. Embolization treatment resulted in recurrent vari-
coceles in one patient (6.5%) compared to two (13.3%) following lap-
aroscopic repair. This difference was not significant. Embolization 
treatment was associated with a lower complication rate than was 
laparoscopic repair (8% vs 18%).
Conclusion: Both laparoscopic varicocelectomy and coil emboliza-
tion are effective treatment modalities for varicoceles. With lower 
treatment complication rates in the interventional treatment group, 
coil embolization of the testicular veins offers treatment advantage 
compared with laparoscopic repair in patients with varicoceles.

P-457
Basket case – when filters go bad: a pictorial review of 
complications related to IVC filters
J. DeMarco, J. Kee-Sampson, J. Schiavi, S. Calhoun, T. Yablonsky;
Radiology, Morristown Medical Center, Morristown, NJ, United 
States of America

Learning Objectives:
1. Be able to list the complications that can occur with IVC filters.
2. Be cognizant of the imaging findings associated with IVC filter 

complications.
3. Have an understanding of variant IVC anatomy that is important 

for procedure planning.
4. Have a basic understanding of proper IVC filter placement 

technique to avoid complications.
Background: The placement of both retrievable and non-retrievable 
IVC filters has become the mainstay of treatment to prevent emboli 
in patients who cannot be administered anticoagulants. It is impor-
tant for radiologists to be able to identify and assess the potential 
complications of indwelling IVC filters in order to direct clinicians as 
to the appropriate management.
Clinical Findings/Procedure:
The presentation will review the following:
1. Angiographic pictorial review of possible variant anatomy with 

correlation to various cross-sectional imaging modalities.
2. Discussion of proper IVC filter placement for each of the discussed 

variations in anatomy.
3. Identification of possible complications after IVC filter placement, 

including strut embedment/penetration, filter fracture/strut 
embolization, filter migration, and filter angulation.

4. Discussion of the clinical significance of the various IVC filter 
complications and determination of further intervention.

Conclusion: After completing this educational exhibit, the viewer 
will be able to identify variant anatomy, determine appropriate IVC 
filter placement location, and identify/manage potential complica-
tions that may need further intervention.
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P-458
Adrenal vein sampling in patients with Conn’s syndrome: 
a primer
M.J. Arntz1, J. Lenders 2, Y. Hoogeveen1, W.M.H. Busser1, T. Dekkers 2, 

L.J. Schultze Kool1;
1Radiology and Nuclear Medicine, Radboud University Medical 
Center, Nijmegen, Netherlands, 2Internal Medicine, Radboudumc, 
Nijmegen, Netherlands

Learning Objectives: Implement adrenal vein sampling in a safe 
and easy way in your day-to-day practice.
Background: Primary hyperaldosteronism (Conn’s syndrome) is the 
overproduction of the hormone aldosterone by the adrenal glands. 
Aldosterone causes an increase in sodium and water retention and 
potassium excretion in the kidneys, leading to arterial hyperten-
sion. There is a growing awareness that a large number of patients 
with therapy-resistant hypertension actually have Conn’s syndrome. 
Estimates range between 15% and 20%. As the disease can be uni-
laterally or bilaterally located and as therapy is significantly differ-
ent for unilateral or bilateral disease, it is of utmost importance to 
make this distinction. Adrenal vein sampling (AVS) is the gold stan-
dard, and it is to be expected that AVS will become a procedure rou-
tinely performed by interventional radiologists. Sampling, however, 
is known to be a difficult procedure, with reported success rates 
ranging from 50% to 95%.
Clinical Findings/Procedure: In our hospital, which hosts the 
Adrenal Expert Center for the Netherlands, around 50-60 samplings 
are performed on a yearly basis. Success rates are close to 100%. This 
high success rate is closely related to organization, sampling tech-
nique, ACTH stimulation, and direct cortisol measurements during 
the procedure. All the different aspects of AVS will be extensively 
discussed. Also, new techniques, which might be helpful for the nov-
ice in sampling, will be illustrated.
Conclusion: It is of utmost importance to implement AVS in more 
European centers. We will demonstrate that this is possible with new 
techniques.

P-459
Complications associated with coils during embolization of 
incompetent pelvic and gonadal veins
J.M. Lozano1, L. Cruz-Vasquez 2, G.F. Mejia 3;
1Interventional Radiology, Clínica Universitaria Colombia, Bogota, 
Colombia, 2Interventional Radiology, Instituto Cardiovascular 
INCARE, Medellin, Colombia, 3Vascular Surgery, Clinica Universitaria 
Colombia, Bogota, Colombia

Learning Objectives: To know the complications associated with 
coils during pelvic and gonadal vein embolization. Review venous 
anatomy, variations, and techniques to recover migrated coils.
Background: Pelvic and gonadal vein embolizations are common at 
our center. Complications are rare, and some are coil related.
Clinical Findings/Procedure: During 5 years, 760 gonadal and pel-
vic vein embolizations were performed. Nine patients had compli-
cations related to coils. Three coils migrated from the left gonadal 
vein to renal vein and were rescued using snares. Four coils migrated 
to the pulmonary circulation: three were left in pulmonary arteries 
without complications and one migrated to the pulmonary circu-
lation from an anomalous collateral vein between the internal and 
external iliac veins; immediately, the coil was rescued using a snare 
but a transmural perforation occurred during the advancement of 
the guidewire and catheter by the right atrium, with pericardial effu-
sion, and was managed conservatively with no clinical sequelae. In 
another case, three coils migrated from the right internal to exter-
nal iliac vein by an anomalous communication, which were removed 
using a snare. In yet another case, a coil protruded from a side hole 

of a multipurpose catheter and was extracted by retracting the cath-
eter during continuous suction.
Conclusion: Complications associated with coils during venous pel-
vic and gonadal embolizations are rare but can cause permanent 
injury in patients. There is no consensus about what to do when 
they migrate to the pulmonary circulation. The practitioner using 
these procedures should know widely the venous anatomy, variants, 
and different techniques to recover intravenous foreign bodies.

P-460
Pelvic venous anatomy: all that we need to avoid complications 
during venous pelvic or gonadal embolization
J.M. Lozano1, G.F. Mejia 2, H.A. Jaimes 3;
1Interventional Radiology, Clínica Universitaria Colombia, Bogota, 
Colombia, 2Vascular Surgery, Clinica Universitaria Colombia, Bogota, 
Colombia, 3Interventional Radiology, Clinica de Marly, Bogota, Colombia

Learning Objectives: By comparison of diagrams and angiogra-
phic images of the pelvic venous anatomy, we describe the normal 
venous anatomy and the communications between internal and 
external iliac veins and between gonadal pelvic and femoro-saphe-
nous veins.
Background: The communications between internal and external 
iliac venous systems are not well described. It is important to have 
an anatomic knowledge based on the indication of performing the 
embolization, i.e., for incompetent pelvic veins with recurrence of 
varicose veins or for pelvic congestion syndrome, to avoid coil place-
ment in a deep vein, which could have serious consequences.
Clinical Findings/Procedure: Reviewing the images of the pel-
vic or gonadal embolization performed on our patients, we chose 
those showing normal anatomy and those showing the commu-
nications between the internal and external iliac veins or between 
the gonadal veins and pelvic and deep veins. Different variations 
are described, and demonstration schemes are developed based 
on these anatomies. The internal iliac vein is formed on the floor of 
the true pelvis from sacral and visceral tributaries and tributaries 
with origins outside the pelvis: the gluteal, internal pudendal, and 
obturator veins. The visceral tributaries communicate via the presa-
cral, pelvic, and superficial pubic plexuses, which may form routes 
of communication between contralateral external and internal iliac 
venous systems.
Conclusion: Adequate knowledge of pelvic venous anatomy, its 
variants, and communications enables those who practice emboli-
zation to avoid malpositioning or unwanted coil migration, which 
could have serious consequences.

P-461
Pitfall of left femoral IVC filter deployment – caval perforation
R. Chung, S. Babu;
Department of Diagnostic Radiology, Khoo Teck Puat Hospital, 
Singapore, Singapore

Right internal jugular and femoral veins are preferred routes for IVC 
filter insertion due to the anatomical “line of sight.” We describe a 
complication of deployment via the left femoral vein, with perfora-
tion of filter apex and body through the caval wall.
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P-462
Spondylodiscitis and psoas abscess as a delayed complication 
of inferior vena cava filter strut failure
R. Ramnarine1, M. Daneshi1, G.T. Yusuf1, H. Slim 2, D. Huang1;
1Radiology, King’s College Hospital, London, United Kingdom, 
2Vascular Surgery, King’s College Hospital, London, United Kingdom

We present a case of severe spondylodiscitis and psoas abscess, 
which developed as a delayed sequelae of IVC filter strut fracture 
and subsequent migration into an intervertebral disc space.

P-463
Coil embolisation of orbital venous varix: a new treatment 
option
A.K. Udiya, G.S. Shetty, R.V. Phadke, V. Singh;
Radiodiagnosis, Sanjay Gandhi Post Graduate Institute of Medical 
Sciences, Lucknow, India

A 28-year-old female presented with a history of left eye proptosis. 
MR orbit revealed an ill-defined lesion with variable signal intensity 
in the intraconal space and dilated SOV. DSA showed that the lesion 
was venous varix, and coil embolisation was done.

P-464
Deep vein thrombosis in congenital absence of the inferior 
vena cava
M. Stankovic1, B. Leskovar 2, T. Ključevšek1;
1Radiology, University Medical Centre Ljubljana, Ljubljana, Slovenia, 
2Internal Medicine, General Hospital Trbovlje, Trbovlje, Slovenia

A 20-year-old female was admitted to the hospital because of 
swollen left lower extremity. US showed deep venous thrombosis. 
Venography confirmed thrombosis. Absent IVC and occluded col-
laterals were found. After thrombolysis was successful, PTA was per-
formed. She was followed-up with MRI.

P-465
Stenting of IVC and both renal veins
T. Ključevšek, M. Stankovic;
Radiology, University Medical Centre, Ljubljana, Slovenia

IVC and renal vein (RV) stenoses were found in a 45-year-old man 
after a surgical procedure of IVC (sarcoma) and renal function impair-
ment. Transluminal biopsy of IVC was negative. Stenting of IVC and 
both RVs (“kissing stent”) was performed. Renal function improved.

P-466
Crux IVC filter – first use in Europe: our experience
M.A. Husainy, R. Ramnarine, G.T. Yusuf, M. Daneshi, C.J. Wilkins;
Radiology, King’s College Hospital, London, United Kingdom

Crux™ IVC filters have spiral configuration and automatically centre 
in the vessel lumen. They can be retrieved through either jugular or 
femoral approach. We are the first in Europe to use these filters and 
present our initial experiences with them.

P-467
A pragmatic approach to treating oropharyngeal venous 
malformation
M. Saedon, A. Giannopoulos, S. Vrebac, T. Richards, J.A. Brookes;
Endovascular Surgery, University College London Hospital, London, 
United Kingdom

We present a pragmatic approach to treating high-risk oropha-
ryngeal venous malformation in a Jehovah’s Witness patient. She 
underwent a 2-stage intervention under general anaesthesia. This 
involved an elective tracheostomy and oropharyngeal packing, fol-
lowed by fluoroscopy-guided foam sclerotherapy.

P-468
Transvenous occlusion of an intrahepatic Abernathy malfor-
mation in a 5-week-old infant using a new microcatheter 
occlusion device (MVP)
H. Gößmann, R. Müller-Wille, V. Teusch, B. Knoppke, W.A. Wohlgemuth;
Department of Radiology, University Medical Center Regensburg, 
Regensburg, Germany

A 5-week-old baby presented with high-output cardiac failure due 
to an intrahepatic Abernathy malformation of the left lobe with two 
large portosystemic shunts. Both were occluded by a transjugular 
approach using the new Micro Vascular Plug (MVP®).

P-469
Successful removal of iatrogenic transrenal thoracic tube 
insertion into the inferior vena cava by intrarenal tract coil 
embolization
T. Nakagawa1, J. Isogai 2, C. Ito 3, N. Yamada 4, A. Akai 4, Y. Nomura 4;
1IVR, Kawasaki Saiwai Hospital, Kawasaki-city, Kanagawa, Japan, 
2Radiology, Asahi General Hospital, Asahi-city, Chiba, Japan, 
3Emergency Medicine, Asahi General Hospital, Asahi-city, Chiba, 
Japan, 4Surgery, Asahi General Hospital, Asahi-city, Chiba, Japan

A 63-year-old female developed acute pancreatitis complicated with 
retroperitoneal walled-off necrosis. A 32-Fr thoracic tube for endo-
scopic necrosectomy was inserted accidentally into the inferior 
vena cava by transrenal route. The thoracic tube was successfully 
removed by intrarenal tract coil embolization.

P-470
“Pretty tied up”: retrieval of a knotted Swan-Ganz catheter
S. Karkhanis1, N. Rao 2, J. Hopkins1, N. Murphy 2, M. Palor1;
1Department of Interventional Radiology, University Hospital of 
Birmingham NHS Trust, Birmingham, United Kingdom, 2Department 
of Anaesthesia, University Hospital of Birmingham NHS Trust, 
Birmingham, United Kingdom

A case of a Swan-Ganz catheter that got knotted around an adjacent 
sheath was referred to us. We describe successful retrieval of the 
catheter along with a pictorial review. It provides valuable learning 
points for those faced with similar cases.
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P-471
Removal by the femoral approach of a filter retrievable by the 
jugular approach
F.G. Barral1, A.M. Cohen 2, T. Anweiler1, R.C. Zvavanjanja 2;
1Interventional Radiology, CHU Saint Etienne Hopital Nord, 
Saint Etienne, France, 2Diagnostic and Interventional Imaging, 
The University of Texas Medical School - Houston and Memorial 
Hermann Hospital - The Medical Center, Houston, TX, United States 
of America

Among 6 of 456 retrievals, the attempt to retrieve an ALN filter by 
the jugular approach was unsuccessful.
Using the lasso technique alone or associated with the dedicated 
retrieval device, it has been possible to perform retrievals by the 
femoral approach.

P-472
IVC filter insertion and transjugular removal in left-sided IVC 
with azygous continuation
J. Oakes, D. Beckett, C. Bent, A.D.S. Shawyer, J. Coyne;
Interventional Radiology, Royal Bournemouth Hospital NHS 
Foundation Trust, Bournemouth, United Kingdom

A 40-year-old male with right femoropopliteal DVT and suspected 
PE whilst on anticoagulation. Aberrant left-sided IVC with azygous 
continuation was discovered on venography. Temporary IVC filter 
deployed and successfully retrieved several months later via tran-
sjugular access and azygous vein.
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Portacath-related complications: a pictorial review
W. Sprenger De Rover, J.C. Jobling;
Radiology, Nottingham University Hospitals, Nottingham, United 
Kingdom

Learning Objectives:
1. To review the potential medium- and longterm adverse events 

related to portacath placements.
2. To be able to recognise the radiographic appearances of such 

adverse events on plain radiographs, fluoroscopy and CT.
3. To demonstrate some of the techniques available to manage such 

adverse events.
Background: Central venous access is becoming more important 
with the constant advent of new chemotherapy agents, with in-
creasing success rates and with oncology patients living longer. A 
portacath central line provides an excellent route for treatment over 
prolonged periods but is not without complications, which can lead 
to significant morbidity, as well as interruption of vascular access.
Clinical Findings/Procedure: We describe in detail, with accompany-
ing imaging, 8 different portacath-related complications: some spe-
cific to portacath and others generically applicable to central lines.
We describe how we managed these (sometimes unexpected!) com-
plications and reflect on the lessons we learnt. Lastly, we describe 
techniques on how to manage selected complications with accom-
panying case examples and imaging.
These cases include port rotation, catheter displacement, catheter 
tip migration, fibrin sheath formation and equipment failure.
Conclusion: Central venous access is vital for an ever-longer-living 
oncology community. Hopefully, this case series will provide addi-
tional learning points and techniques for identifying and managing 
specific portacath- and generic central line-related complications.
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Lecture Session
Abdominal aorta

905.1
Device evolution and impact on EVAR outcomes
P. Vilares Morgado
Department of Radiology, Hospital S. João - Porto Medical School, 
Porto, Portugal

Learning Objectives
1. To learn about the different devices available on the market
2. To understand the technical aspects of the new generation of 

endoprosthesis
3. To analyse EVAR outcomes associated with the different devices
Since the introduction of endovascular aneurysm repair (EVAR) in 1991, 
endovascular therapy with newest stent-grafts has assumed a prom-
inent role in the clinical management of abdominal aortic aneu-
rysms (AAA), with a superior perioperative mortality of EVAR and 
an equivalent mid-term outcome compared with open surgery. 
Newest techniques using chimney or periscope grafts and custom-
ized fenestrated and branched stent-grafts allow the endovascular 
treatment of complex pararenal AAA. We will review current devices 
of EVAR available for AAA treatment, evidence-based results, and 
advanced indication by newest interventional techniques and tech-
nical developments. At present, there is a wide range of modular 
stent-grafts available that includes multiple configurations and sizes 
of components to better suit various challenging anatomies includ-
ing proximal neck angulation of >30 degrees, neck extension of <15 
mm, conical morphology and neck diameter of >28mm, iliac angu-
lation of >90 degrees, diameter of >18 mm or <6 mm, and presence 
of stenotic lesion of >50%. Delivery systems have also progressed. 
Catheters that were initially rigid and bulky have become nar-
rower and much more flexible, allowing improved access in tortu-
ous vessels and low-profile devices, which facilitates a percutaneous 
approach. In addition, stent-graft material and design have changed 
in various ways to improve conformability, minimize device migra-
tion rates, reduce fracture, and reduce leak rates. As medical tech-
nologies evolve, a greater number of challenging anatomies will be 
tackled with greater durability. We will demonstrate a number of 
advanced technologies offering solutions to challenging anatomy. 
Workhorse grafts are still available, which provide a broad range of 
solutions; however, endografts on the horizon propose interesting 
improvements in profile, fixation, and aneurysm exclusion.
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905.2
Is there still a role for AUI stentgrafts in EVAR?
M. Schoder
Department of Biomedical Imaging and Image-guided Therapy, 
Medical University of Vienna, Vienna, Austria

Learning Objectives
1. To learn when to use and when not to use an AUI
2. To analyse the results of AUI stentgrafts
3. To review the complications of AUI
In general, the majority of stent-graft procedures are performed 
with bifurcated devices. Aorto-uni-iliac (AUI) stent-graft procedure 
combined with femoro-femoral cross-over bypass is an alternative 
treatment option in patients with very small distal aortas and/or 
with severe iliac artery disease on one side. The latter include occlu-
sion of one iliac artery, heavy calcification combined with a stenotic 
lumen throughout the iliac artery, and a severe kinking.1-5 Other 
applications for AUI stent-grafts include treatment of complications 
after previous EVAR with a bifurcated endograft,6 para-anastomotic 
aneurysms after previous open reconstruction with a bifurcated 
graft,7 and ruptured abdominal aortic aneurysms.8

In recent literature, anatomical/pathological criteria influencing the use 
of AUI configuration vary widely. The application range for AUI endo-
prosthesis differs between 4% and 30% in patient cohorts treated elec-
tively by endovascular techniques.4-6 Overall, the deployment success 
in primary aneurysm exclusion with AUI stent grafts is high and achieves 
100% in the majority of studies.1,3,5-6 It is shown that patients with chal-
lenging iliac artery anatomy have a relatively greater risk of periopera-
tive morbidity1,3-4; however, early- and mid-term outcomes are compa-
rable with those after treatment with bifurcated endografts.3,4-5

A drawback of AUI stent-graft procedures is the required adjunc-
tive extra-anatomical cross-over bypass, and concerns were raised 
regarding the complications and patency rates; however, some 
authors conclude that this bypass did not independently increase 
the risk of major adverse events during follow-up.4

An advantage of the AUI stent-graft is the simple release without the 
need for cannulation of a contralateral limb, which makes the proce-
dure easier and quicker; this can be beneficial in treating ruptured 
abdominal aortic aneurysms.8

To conclude, despite technical innovations and lower profile devices, 
AUI stent grafts remains an option for patients unfit for open repair 
and with anatomy unsuitable for bifurcated endovascular repair.
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905.3
Is thrombus in the neck a contraindication for EVAR?
P. Cao
Unit of Vascular and Endovascular Surgery, Hospital S. Camillo - 
Forlanini, Rome, Italy

Learning Objectives
1. To review the inclusion criteria for EVAR
2. To analyse the correlation between technical evolution and 

proximal neck morphology
3. To understand the potential complications associated with 

presence of thrombus in the proximal neck
Endovascular aneurysm repair (EVAR) is a valid alternative to open 
repair for abdominal aortic aneurysms (AAA), with several advantages 
in terms of perioperative morbidity and mortality.1-2 However, some 
morphologic aneurysm features, particularly at the level of the prox-
imal aneurysm neck, limit its use. The quality of the proximal aortic 
neck is crucial for the fixation and sealing of endovascular devices, and 
consequently, it is the most frequent constraint for EVAR. Neck length, 
diameter, angulation, and presence of calcification or thrombus have 
all been considered important determinants for outcome after EVAR. 
Current opinion associates thrombus in the proximal AAA neck with 
greater risk of proximal type I endoleak, stent graft migration, and 
renal embolic complications, thus considering it a relative contrain-
dication for EVAR.3 However, no robust scientific evidence supports 
this concept: all major trials studying EVAR have excluded patients 
with significant neck thrombus, and this opinion is essentially based 
on concerns expressed by experts and manufacturers. Of interest is a 
comparative analysis between thrombus and non-thrombus neck in 
EVAR patients reported by two Dutch centers.4 The authors conclude 
that the presence of thrombus in the proximal aortic neck has no sig-
nificant influence on migration, proximal type I endoleak, and decline 
of renal function. In addition, they noted a significant decrease in neck 
thrombus volume after EVAR, while postoperative neck dilatation, up 
to the main-body diameter of the originally implanted endograft, was 
more common in thrombus neck patients. Although no concrete evi-
dence is reported about type of endograft fixation, oversizing, and 
ballooning, it is common practice in the management of AAA with 
thrombus neck to prefer endograft with infrarenal fixation and mini-
mum oversizing rate and to not perform ballooning at the end of the 
procedure in order to avoid any dislodgement of thrombus to renal 
arteries. In conclusion, with careful patient selection, planning, and 
device manipulation, the presence of thrombus at level of aneurysm 
neck has no significant influence on outcomes after EVAR.
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905.4
Is there a need to preserve internal iliac arteries?
L.B. Lönn
Vascular Surgery and Cardiovascular Radiology, Rigshospitalet 
Faculty of Health Sciences, Copenhagen, Denmark

Learning Objectives
1. To better understand how to manage the internal iliac artery in 

patients with AAA
2. To analyse the different techniques to keep the internal iliac 

artery patent
3. To compare surgery and endovascular option for the internal 

iliac arteries
Endovascular aortic repair (EVAR) is a well-established procedure for 
abdominal aortic aneurysm (AAA) repair.
AAA is accompanied by aneurysms or ectasia of the common iliac artery 
in approximately 40% of the patients. In an ectatic iliac artery (<23 mm), 
most currently available AAA stent-graft systems provide bell-bottom 
iliac limbs to allow sealing in the common iliac arteries. In the setting of 
irregular iliac arteries, one option is to land above or below the ectatic 
portion of the artery to allow for limb sealing. However, one must be 
aware that the ectatic iliac artery (>15 mm) is prone to dilate during fol-
low-up. This might compromise the distal seal leading to migrations, 
endoleaks, and repressurization of the aneurysm.
If an actual common iliac artery aneurysm exists or the vessel mea-
sures >22 mm, this precludes the landing of the stent-graft in this 
zone. EVAR then has to be extended into the external iliac artery. In 
this situation, the internal iliac artery can either be sacrificed by sim-
ple coverage or embolization, or it can be revascularized by endo-
vascular or surgical means.
In up to 25%–30% of patients undergoing EVAR, internal iliac artery 
coverage is necessary. Pelvic arterial flow is then dependent on 
the existing collateral flow to be sufficient to avoid pelvic ischemic 
complications.
The most common complication to internal iliac artery coverage or 
embolization is buttock claudication, which after unilateral sacri-
fice, occurs in up to 30% of patients. For bilateral repair, this number 
is significantly higher. Other ischemic complications such as impo-
tence, bowel ischemia, and scrotal slouching are much less studied 
and likely more uncommon but do occur, particularly after bilateral 
internal iliac artery sacrifice.
The strategy for AAA with concomitant common iliac artery aneu-
rysms is clear:
First, identify patients at risks such as those with contralateral hypo-
gastric disease, previous abdominal or groin surgery, or previous 
aortic repair. Also keep in mind that a majority of AAA cases pres-
ent with asymptomatic disease; thus, the effect of iatrogenic pelvic 
ischemic disorders, as described above, is particularly upsetting for 
the patient.
The options available for internal iliac revascularization are as 
follows:
A  staged procedure, if embolization is necessary in order to build  
     collateral supply to the occluded side. The embolization must be  
     as proximal as possible to recruit the collaterals. However, the  
     proof of this concept is not well documented.
B  Surgical external-to-internal bypass
C  A branched iliac stent-graft

905.5
A fit 65-year-old patient with AAA suitable for EVAR should 
undergo open surgery
L. di Marzo, O. Borghese;
Department of Surgery “Pietro Valdoni”, Policlinico Umberto I, 
Sapienza University of Rome, Rome, Italy

In 1991, a new technique in the treatment of infrarenal abdominal 
aortic aneurysm was introduced: the endovascular aneurysm repair 
(EVAR). The good early results achieved and the less invasive nature of 
this technique compared to the conventional surgical repair has led to 
the proliferation of studies reporting its clinical feasibility and benefits.
The anatomic suitability for EVAR, patient’s life expectancy, and 
most of all patient’s fitness are the variables predicting the out-
comes of an AAA treatment. Nowadays, during decision making, the 
vascular surgeon must take into account the risk–benefit balance: 
even though EVAR has lower perioperative mortality and better 
30-day outcomes than open repair, recent reports have raised some 
doubts about its clinical and economic benefits in young patients.
The main concern is the technical failure of endovascular grafting for 
AAA at mid-term (2 years) and long-term (>4 years) follow-up. The 
overall rate of reinterventions for graft-related complications is four 
times higher in patients who underwent EVAR than in those who 
underwent open repair (12-16% vs. 3-4%). Furthermore, because of 
EVAR’s complication rate (15-25% endoleak; 7% graft kinking, branch 
stenosis, or thrombosis; 2.5% device migration; and 1% AAA rupture) 
patients require care and, even if expensive, constant monitoring.
In regard to his/her long life expectancy, a fit 65-year-old patient 
with an AAA should undergo open surgery: the traditional tech-
nique is associated with a 10-year survival of 80% and has a lower 
postoperative complication rate.
Finally, as the graft used for EVAR is very expensive and involves a 
continuing need for surveillance and reintervention, the traditional 
technique is less expensive.
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A fit 65-year-old patient with AAA suitable for EVAR should not 
undergo open surgery
M.W. de Haan
Radiology and Interventional Radiology, Maastricht University 
Medical Centre, Maastricht, Netherlands

Endovascular abdominal aneurysm repair (EVAR) has gained pop-
ularity over the last decades as a minimally invasive alternative to 
open repair. It has become a well-accepted technique, with a signifi-
cantly lower short-term mortality compared with that for open sur-
gery. However, in several earlier randomised controlled trials, this 
benefit was reported not to persist over time. Intention-to-treat 
analyses found no difference in all-cause mortality at intermediate 
and long-term follow-up between the two treatment options. The 
early benefit from EVAR is annulled by the number of late deaths 
from cardiac and other unrelated causes. Furthermore, earlier tri-
als reported a significantly higher incidence of additional interven-
tions for procedure-related complications in participants undergo-
ing EVAR compared with those receiving open surgical repair. The 
incidence of endograft-related complications has been reported to 
be as high as 25%. The majority of these re-interventions were cath-
eter-based interventions associated with a relatively low mortality.
However, many of the patients in these initial studies received first- 
or second-generation endovascular device. A majority of these 
devices have now been withdrawn from the market or are being 
withdrawn on the basis of the identified imperfections, which are 
partly of fully modified. With the current third- and fourth-gen-
eration endovascular devices, the repair-associated morbidity 
and aneurysm-related and all-cause peri-operative mortality are 
reduced in comparison with open surgical repair. Moreover, there is 
growing evidence that endograft complications are related to aor-
tic morphology rather than comorbidity or physiology. These data 
show a significant increase in graft and/or procedure-related mor-
tality in patients with adverse anatomy. Based on modern three-
dimensional imaging techniques, it is often possible to assess the 
risk of developing endograft complications pre-operatively. This 
makes it possible to prevent complications and inform patients prior 
to their intervention about risks of different techniques. Not surpris-
ingly, endovascular repair has become a mainstay in the treatment 
of abdominal aortic aneurysms, accounting for over 60% of elective 
repairs. Therefore, in this endovascular era, a fit 65-year-old patient 
with EVAR-suitable AAA should be treated by endovascular means.
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Lecture Session
Aortic dissection

1006.1
Outcomes of endovascular treatment of complicated type B 
dissection (IRAD)
S. Trimarchi
Cardiovascular Dept, IRCCS Policlinico San Donato, San Donato 
Milanese, Italy

Learning Objectives
1. To understand the criteria for complicated type B aortic 

dissection
2. Impact of complications in type B dissections
3. How complications change the outcome
The International Registry of Acute Aortic Dissection (IRAD) was 
established in 1996 with the aim to better understand and report 
observations on a high number of aortic dissected patients. Over 
the past two decades, IRAD publications have increased our knowl-
edge and understanding about aortic dissection. At present, IRAD 
includes more than 5000 dissected patients, enrolled at 30 hospitals 
across 10 different countries, with additional centers that are in the 
process for joining the registry.
The optimal treatment strategy of aortic dissection is continuously 
evolving, especially regarding type B aortic dissection (ABAD). Current 
guidelines recommend conservative medical management in uncom-
plicated ABAD patients, presenting without rupture/hypotension, 
malperfusion, periaortic hematoma, or refractory pain/hypertension. 
In ABAD patients, medical management is associated with excellent 
results, with in-hospital survival between 90% and 98%.
IRAD showed, in a group of 550 ABAD, that the percentage of 
uncomplicated patients includes about 55% of ABAD, of which in-
hospital mortality is 6.1%, compared to 20% of complicated ABAD, 
regardless of the type of management1. Importantly, the lowest in-
hospital mortality was for the group of uncomplicated ABAD that 
was medically treated (3.7%). Among this cohort of initially uncom-
plicated ABAD, higher risk of mortality was observed within those 
presenting with migrating pain and affected by Marfan syndrome.
In patients presenting with complicated ABAD, interventions are 
needed to prevent definitive malperfusion and aortic rupture. IRAD 
showed that open surgical repair is associated with almost 30% rate of 
in-hospital mortality, which is significantly higher compared to endo-
vascular management (10%)2, although, in such cohort, older age 
looks associated with poor outcome, irrespective of the treatment3.
A recent analysis of IRAD ABAD patients treated with TEVAR4, enrolled 
using the IRAD Interventional (IVC) dataform (n=172) showed that 
indications for intervention included malperfusion (33.3%); visceral, 
limb, or renal ischemia (19.5%, 17.1%, and 4.9%, respectively); refrac-
tory pain (12.2%); refractory hypertension (7.3%); and type B dissection 
with diameter >5.0 cm (4.9%). Endovascular patients who required vis-
ceral artery stenting (including the celiac, superior mesenteric, and 
renal artery) showed postoperatively more often malperfusion (53.8% 
vs. 16.7%, p<0.001) and acute renal failure (66.7% vs. 17.4%, p<0.001). 
Overall early mortality was 12%; patients died from multiorgan failure 
(26%), rupture (21%), neurologic complications (11%), visceral ischemia 
(11%), cardiac (11%), or other complications (21%).
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1006.2
“Petticoat” technique: indications and results
E. Ducasse, C. Caradu, D. Midy;
Vascular Surgery, Hôpital Pellegrin Tripode, Bordeaux, France

Learning Objectives
1. Differential need for more complex TEVAR to manage malper-

fusion
2. When an open stent configuration is needed
3. Additional risk or benefit of the PETTICOAT
The incidence of aortic dissection averages 4/100,000 persons. As of 
today, uncomplicated acute type B dissections (TBD) are managed 
medically, with a mortality rate of 10% and the need for surgery in 
25% at 4 years.1,2Surgical treatment is reserved for complicated TBD. 
Endovascular techniques have emerged as promising alternatives 
to open surgery with lower 30-day mortality rates (4.2% vs. 17.8%; 
p<0.001), shorter hospitalization length (p=0.001), higher mid-term 
survival rate (92% vs. 76% at 1 year, 86% vs. 73% at 2 years, 82% vs. 
71% at 3 years), lesser postoperative respiratory failure (p=0.022), 
and fewer wound complications (p=0.008),3 making aortic dissec-
tion the second most common investigational application of tho-
racic stent-graft technology.4–8

The first procedures were performed with “off-label” devices, which 
were initially designed for the treatment of aneurysms. Unfavorable 
consequences such as retrograde dissection, device-induced new-
entry tear, and stent-graft infolding were observed, leading to the 
development of dedicated material.
Clinical indications to endovascular treatment of TBD include the 
following: persistent refractory pain, periaortic hematoma, evidence 
of clinical manifestation of dynamic malperfusion or radiologic evi-
dence of true lumen (TL) collapse, transaortic growth of ≥10 mm 
within 3 months, and transaortic diameter of ≥40 mm. To be eligible 
for the dedicated devices, the following anatomic criteria have to be 
met: primary entry tear at >20 mm below the left subclavian artery 
and at >20 mm above the celiac trunk and proximal and distal land-
ing zone diameters of >24 mm and <38 mm, respectively.
The endovascular stent-graft repair strives to seal entry tears when 
avoiding coverage of >20 cm of the aorta to lower the risk of spinal 
cord ischemia.9,10 However, even after successful thoracic stent-graft 
sealing of the entry tear, the distal abdominal aorta fails to remodel 
in 50%–80% of cases.11 It is highly suspected that distal re-entry sites 
between the TL and the false lumen (FL) associated with the flapping 
motion of the lamella prevent FL thrombosis. Sustained FL flow and 
pressurization exposes patients to increased risks of dissection pro-
gression and organ malperfusion as well as late aneurysmal degen-
eration and rupture.12-14 To promote TL expansion and FL throm-
bosis, extended bare stent scaffolding of the dissection beyond 

the stent-graft and down to the distal aorta has been developed. It 
helps in repositioning and fixating the distal lamella along with pre-
serving blood flow to all abdominal side branches. The first report of 
an adjunctive measure to a primary stent-graft insertion was made 
by Mossop et al. in 2005.15 A year later, Nienaber et al. reported a 
series of staged procedures with provisional stent-graft extension 
by distal bare metal stents and introduced it as the «Petticoat» tech-
nique (provisional extension to induce complete attachment).16

In the literature, successful entry closure was possible in 85%–100% 
of cases. Since most primary entry tears begin immediately distal 
to the left subclavian artery, intentional coverage of its origin with 
expectant management was commonly used. Successful entry tear 
coverage induced complete or partial FL thrombosis in 85% to 100% 
of patients. A significant immediate increase (98%) in TL volume 
could be achieved in both the thoracic and abdominal aorta with 
immediate postoperative resolution of all cases of dynamic malper-
fusion and TL collapse. Retrograde dissection was observed in 5% of 
cases. Progressive remodeling of TL (increase of 131% at 1 year and 
140% at 2 years) was recorded over time, with reduction of FL volume 
mainly in the thoracic segment (35% at 1 year and 38% at 2 years).17

Initial results are encouraging. The Petticoat technique appears to 
be feasible and safe, with no risk to side branches fed from either 
the TL or FL, and it could be beneficial to improve aortic remod-
eling of both the TL and FL in the thoracic and abdominal aorta. 
Unfortunately, the literature often mixes outcomes from appli-
cations in different clinical contexts in terms of age of dissection, 
extent of disease, and presence of complications; further follow-up 
is still needed.
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1006.3
Management of distal re-entry tear: when and how
C. Ferro, S. Seitun, S. Boccalini, M. Castiglione Morelli;
Radiology and Interventional Radiology, IRCCS San Martino, 
University Hospital, Genoa, Italy

Learning Objectives
1. Differential need for more complex TEVAR to manage distal 

backflow via re-entries
2. Options to seal distal re-entries
3. Risks to consider when closing distal re-entries
Benefits from early endovascular treatment for acute type B aor-
tic dissection have been demonstrated for both complicated and 
uncomplicated, even asymptomatic, patients. The aim of the proce-
dure is to seal the entry tear and thus to promote false lumen throm-
bosis with subsequent aortic remodeling and true lumen expan-
sion. In acute setting, re-entry tears are usually treated if they deter-
mine a complication such as organ malperfusion. However, the 
extent of the distal coverage and whether to treat other uncompli-
cated re-entry tears are still debated topics. Moreover, when the pri-
mary treatment proves to be insufficient and when the dissection 
is not acute or subacute but chronic, there is no general consensus 
on what should be the patient management. In chronic dissections, 
there is limited response to endovascular coverage of the proxi-
mal entry tear. This is probably due to a lack of vessel compliance to 
remodeling because of the already consolidated process of thicken-
ing and stiffening of the aortic wall and intimo-medial flap. In this 
scenario, the persistent retrograde flow occurring through multiple 
distal tears at the origin of arterioles (intercostal and bronchial) and 
visceral and iliac arteries might determine a continuous perfusion 
of the false lumen. This process of pressurization not only prevents 
complete thrombosis of the false lumen but also leads to its expan-
sion, which has been demonstrated to be the main cause of mor-
tality in these patients. Therefore, the suggested treatments con-
sist of either occluding the false lumen or re-entry tears or stenting 
the aortic branch vessels in order to interrupt the false lumen perfu-
sion. Several techniques have been proposed. False lumen occlusion 
has been obtained with different embolic materials such as plugs, 
coils, and glue. Customized stent grafts have been created for this 
purpose, but they are not yet commercially available. Fenestration 
or rupture of the intimal flap to create a suitable landing zone for 
TEVAR has been described. However, in chronic dissection, the true 
lumen might be so narrow that stent-graft placement is not feasi-
ble. In this case, the stent graft can be implanted in the false lumen 
with proximal communication with the true lumen via the entry 
tear and distally via a fenestration in the descending thoracic aorta. 

Re-entry tears at visceral branches can be occluded by means of 
stent-graft placement through the false lumen to the visceral ves-
sel. This method is technically difficult to perform as the tear is not 
easy to locate during the procedure. Other procedures that require 
advanced endovascular skills and hybrid techniques are respectively 
distal extension by fenestrated endografts and distal extension by 
visceral hybrid repair. The former has showed promising results but 
with practical limitations to broad diffusion, while the latter is more 
easily performed but still presents significant mortality and morbid-
ity rates. However, all these endovascular, surgical, and hybrid pro-
cedures might present some risks such as organ malperfusion, con-
tinuous dilation, and aortic rupture and therefore must be tailored 
for each patient, considering the anatomic, hemodynamic, and clini-
cal peculiarities in different settings. In the near future, a broader dif-
fusion of advanced imaging techniques, such as functional imaging 
with 4D MRI, may provide a more accurate risk stratification and a 
more comprehensive choice of the best management.
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1006.4
Fenestrated and branched grafts to treat post-dissection 
aneurysm
E. Verhoeven1, K. Oikonomou1, A. Katsagryris1, W. Ritter2;
1Department of Vascular and Endovascular Surgery, Paracelsus 
Medical University, Nuremberg, Germany, 2Department of 
Radiology, Paracelsus Medical University, Nuremberg, Germany

Learning Objectives
1. Identify patients with chronic dissection for branched and 

fenestrated TEVAR
2. Case selection issues
3. Procedure-related issues and potential benefits
Approximately 20%–30% of patients suffering an uncomplicated, 
acute type B dissection will develop a secondary thoracic (TAA) or 
thoracoabdominal (TAAA) aneurysm. The goal in the treatment 
of a post-dissection aneurysm is to exclude the aneurysm from 
blood flow and pressure. In case of TAAA formation, a fenestrated/
branched endovascular repair (F/Br-EVAR) is mandated.
Our experience in the treatment of post-dissection aneurysms with 
F/Br-EVAR includes 26 patients (22 males; mean age, 64.6 ± 8.1 years) 
treated from October 2010 to October 2014. All cases were techni-
cally successful, but in one case, a retroperitoneal approach was 
needed for renal artery catheterization. Two (7.7%) patients died 
within 30 days post-operatively; one due to multiple organ fail-
ure and the other due to cardiac decompensation. Renal function 
impairment occurred in one (3.8%) patient. Perioperative spinal cord 
ischemia (SCI) occurred in four (15.4%) patients. One (3.8%) patient 
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suffered paraplegia with significant improvement prior to discharge, 
and three (11.5%) patients suffered transient paraparesis with com-
plete recovery prior to discharge. One (3.8%) patient developed late 
(6 months) SCI with urinary incontinence and lower limb weakness 
due to the regression of a type II endoleak. Mean follow-up (FU) 
was 16.2 months (range, 1–54 months). One late death was graft-
related, and it occurred 26 months post-operatively due to an aorto-
esophageal fistula. Three target vessel occlusions were noticed (two 
renal arteries, one celiac trunk) during FU. In one case, an iliac-renal 
bypass was performed, and the remaining two cases were asymp-
tomatic and did not require treatment. Endoleaks were diagnosed in 
14 (53.8%) patients during FU. These included three (11.5%) type Ib 
endoleaks, all from the left renal artery (LRA). Three (11.5%) patients 
had distal type Ib endoleaks from the dissected iliac arteries. Eight 
(30.8%) patients had type II endoleaks. Reintervention was required 
in three (11.5%) patients for type Ib endoleak from the LRA. These 
were successfully treated with stent-graft extension deeper into the 
target vessel. Aneurysm sac regression during FU was significant 
(p = 0.007) from 67.4 ± 6.4 mm to 59.1 ± 7.5 mm, with a false lumen 
thrombosis rate of 83.3% for patients who completed 12-month FU.
Conclusions: F/Br-EVAR is a feasible option to achieve complete 
exclusion of post-dissection TAAA. Early and mid-term FU seem 
promising. Despite the higher need for reintervention, F/Br-EVAR 
leads to favorable aneurysm remodeling, with aneurysm shrinking 
and high rates of complete false lumen thrombosis.

1006.5
Uncomplicated acute type B dissections should be treated by 
TEVAR in the majority of cases: For the motion
C. Nienaber
Medizinische Klinik I, Kardiologie, Universitätsmedizin Rostock, 
Rostock, Germany

No abstract available.
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Uncomplicated acute type B dissections should be treated by 
TEVAR in the majority of cases: Against the motion
M.P. Jenkins
Vascular Surgery, Imperial College Healthcare NHS Trust, St Mary’s 
Hospital, London, United Kingdom

Introduction
Type B aortic dissection is probably underdiagnosed. The condition 
has been defined in terms of chronology and in terms of whether 
it leads to complications or not. It is clear that patients with early 
complications need corrective treatment, and that TEVAR has 
advantages compared with open surgery. The case of the so-called 
uncomplicated patient is less clear.
Prognosis
For those patients who do not have an early major complication, 
good medical treatment with aggressive hypertension control will 
prevent the majority from developing any further problems; how-
ever, a minority will develop an aneurysm, and this may have been 
prevented by TEVAR at an earlier stage. This hypothesis relies on 
TEVAR, leading to complete remodeling with false lumen thrombo-
sis to prevent further enlargement. We now know of some risk fac-
tors to predict as to which patients will follow this course, and IRAD 
would suggest that it is no more than 25%–40%, meaning that the 
majority would not benefit from TEVAR.
Evidence
There have been two RCTs (INSTEAD and ADSORB), which studied 
a small number of patients treated with medical treatment alone 
compared with those treated with TEVAR plus medical treatment. 
Both have flaws, but there is some evidence building to suggest 

that some uncomplicated patients may benefit from treatment with 
TEVAR. Both studies revealed positive aortic remodeling associ-
ated with TEVAR treatment, and it is tempting to suggest that this 
will result in fewer aneurysms and late deaths as a result of rupture. 
However, as yet, we have no proof of this.
Conclusions
Although an attractive concept, the data do not add up to prove 
that TEVAR is a viable option for most of these patients. There is not 
enough evidence to extrapolate late outcomes from one small trial 
(there are no results from ADSORB) to apply to all (or even the major-
ity) of the patients presenting with type B dissection without initial 
complications. All need medical management and surveillance, and 
a few will need early TEVAR; however, this will be the minority rather 
than the majority. Exposing the vast majority to TEVAR is, at best, 
gross overtreatment and, at worst, reckless intervention with peri-
operative consequences for patients not needing such intervention. 
The motion cannot be proven with the data available in 2015.

Hot Topic Symposium
Aortic intervention – quo vadis?

1302.1
Thoracic aortic trauma
H. Rousseau
Service de Radiologie, CHU Toulouse Rangueil, Toulouse, France

Thoracic aortic injury (TAI) is, after brain injury, the second most 
common cause of death in blunt trauma patients. With improved 
rescue processes and rapid detection of TAI, patients who initially 
survive are more likely to undergo successful repair.
Rapid deceleration results in torsion and shearing forces at relatively 
immobile portions of the aorta, such as the aortic isthmus, in up to 
90% of cases. Computed tomography is quick and reproducible, 
with sensitivity and specificity close to 100% for TAI. A classification 
scheme for TAI has been proposed: Type I (intimal tear), Type II (IMH), 
Type III (pseudoaneurysm), and Type IV (rupture).
The appropriate timing of treatment in patients with TAI is still con-
troversial. Patients with free aortic rupture or large periaortic hae-
matoma should be treated as emergency cases. For all other condi-
tions, the intervention may be delayed for up to 24 hours to allow for 
patient stabilization and the best possible conditions for the aortic 
intervention. An initial conservative management, with serial imag-
ing, has been proposed for patients with minimal aortic injuries (inti-
mal tear/Type I lesions), as most lesions remain stable or resolve.
As a whole, available data indicate that TEVAR, in suitable anato-
mies, should be the preferred treatment option in TAI. A recently 
published review, including 7768 patients enrolled for TAI, found a 
significantly reduced mortality for TEVAR when compared with OR 
(9% vs 19%; p < 0.01). In the same study, no significant difference in 
event rate across the two groups was noted for stroke, whilst the risk 
of spinal cord ischaemia (SCI) and end-stage renal disease (ESRD) 
were higher in OR (9% vs 3%; p = 0.01 for SCI and 8% vs 5%; p = 0.01 
for ESRD). OR was also associated with an increased risk of graft and 
systemic infection, whilst endovascular repair was associated with 
an increased need for secondary procedures (5.4%; p = 0.07), mostly 
due to endoleak (60%), followed by stent collapse (11%).
Long-term surveillance by CT is currently considered the standard 
imaging modality for follow-up; however, given the frequent young 
age of patients with TAI, concerns arise with regard to cumulative 
exposure to radiation and iodinated contrast medium. For these rea-
sons, MRI is the best alternative for surveillance when magnetic res-
onance-compatible stent grafts are employed.
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1302.2
Complicated acute type B dissection
R.G.J. Gibbs
Division of Vascular Medicine and Vascular Surgery, St Mary’s 
Hospital, Imperial College NHS Trust, London, United Kingdom

No abstract available.

1302.3
Malperfusion syndromes in acute aortic dissection
J.-P. Beregi1, M. Midulla2;
1Radiology, CHU Caremeau, Nimes, France, 2Radiology, CH de 
Valenciennes, Valenciennes, France

State of the art. Patients with aortic dissection (AoD) do not die from 
the presence of an intimal tear and two channels into the aorta; they 
die because of two complications: rupture and malperfusion syn-
dromes. Principles of the management are to detect and to treat 
these complications before it becomes too late. If rupture of the 
aorta is relatively easy to diagnose in the acute phase (< 2 weeks 
from initial onset of symptoms), malperfusion syndromes are rela-
tively new entities.
Definition. Malperfusion syndrome is a complication of AoD, 
encountered in 25% to 50% of patients, defined as end-organ isch-
emia caused by branch-vessel involvement and resulting in clin-
ical symptoms and functional impairment in a wide range of arte-
rial beds that spans a spectrum between mid-dysfunction to tissue 
necrosis, resulting in organ damage. Symptoms related to the heart 
(coronaries, myocardial infarct), brain (supra-aortic vessel, stroke), 
spine (paraplegia), bowel (ischemia, necrosis, death), kidneys (renal 
failure, anuria, refractory hypertension), and lower limbs (ischemia, 
claudication) are some of the possible symptoms of the malperfu-
sion syndromes.
How to detect malperfusion? Because of improvements in tech-
nology, a complete thoraco-abdomino-pelvic CT scan of the aorta 
is now mandatory. Aorta should be considered as an organ, and lim-
ited thoracic analysis should be avoided (analysis of only 50% of the 
organ), leading to insufficient information and mistreatment algo-
rithm. Detection of AoD is not sufficient, and radiologists have to 
describe the location of AoD on the aorta and its branches, entry 
tears, possible ruptures, organ ischemia, mechanism of the malper-
fusion, thrombi, ….
Impact on treatment. Diagnosis of malperfusion syndrome evi-
denced the remaining mortality after classical AoD management. 
Because complications were observed and because of improve- 
ments of endovascular tools (fenestration, TEVAR, peripheral stents) 
to repair the arteries, patients could be suitable for an alternative 
strategy compared to the classical medical or surgical approach.

Classification for management. If De Backey or Stanford classifica-
tion is well known, AoD management should be performed depend-
ing of the presence or absence of complications. If a complication is 
present, it should be treated first before performing the preventive 
treatment, regardless of the location of AoD on the aorta.
And now? The main challenge remains to understand the mechanism 
of the malperfusion and to adapt the best treatment. Questions of 
when and how to treat patients depend on CT scan analysis, which 
in turn depends on the quality of the acquisition protocol and the 
experience of the radiologist.
References
1. Willoteaux S, Lions C, Gaxotte V, Negaiwi Z, Beregi JP. Imaging 

of aortic dissection by helical computed tomography (CT). Eur 
Radiol. 2004;14:1999-2008.

2. Midulla M, Fattori R, Beregi JP, Dake M, Rousseau H. Aortic 
dissection and malperfusion syndrome : a when, what and how- 
to guide. Radiol Med. 2012;118:74-88.

3. Midulla M, Renaud A, Martinelli T, Koussa M, Mounier-Vehier C, 
Prat A, Beregi JP. Endovascular fenestration in aortic dissection 
with acute malperfusion syndrome: immediate and late 
follow-up. J Thorac Cardiovasc Surg. 2011;142:66-72.

4. Beregi JP, Mounier-Vehier C, Koussa M, Goyault G, Prat A, 
Martinelli T, Midulla M. Chronic aortic syndrome: how to follow 
patients, which complications and when to treat? Presse Med. 
2011;40:88-93.

5. Kaya A, Heijmen RH, Rousseau H, Nienaber CA, Ehrlich M, 
Amabile P, Beregi JP, Fattori R. Emergency treatment of the 
thoracic aorta: results in 113 consecutive acute patients (the 
Talent Thoracic Retrospective Registry). Eur J Cardiothorac Surg. 
2009;35:276-81.

6. Gaxotte V, Thony F, Rousseau H, Lions C, Otal P, Willoteaux S, 
Rodiere M, Negaiwi Z, Joffre F, Beregi JP. Midterm results of 
aortic diameter outcomes after thoracic stent-graft implan-
tation for aortic dissection: a multicenter study. J Endovasc Ther. 
2006;13:127-38.

7. Gaxotte V, Cocheteux B, Haulon S, Vincentelli A, Lions C, Koussa 
M, Willoteaux S, Asseman P, Prat A, Beregi JP. Relationship of 
intimal flap position to endovascular treatment of malperfusion 
syndromes in aortic dissection. J Endovasc Ther. 2003;10:719-27.

8. Beregi JP, Haulon S, Otal P, Thony F, Bartoli JM, Crochet D, 
Lacombe P, Bonneville JF, Besse F, Douek P, Heautot JF, Rousseau 
H; Societé Fraçaise d’Imagerie Cardio-Vasculaire (SFICV) 
Research Group on Aortic Dissection. Endovascular treatment 
of acute complications associated with aortic dissection: 
midterm results from a multicenter study. J Endovasc Ther. 
2003;10:486-93.

9. Beregi JP, Prat A, Gaxotte V, Delomez M, McFadden EP. 
Endovascular treatment for dissection of the descending aorta. 
Lancet. 2000;356:482-3.

1302.4
Ruptured abdominal aortic aneurysm
F.J. Veith
Division of Vascular and Endovascular Surgery, NYU Langone 
Medical Center, New York, NY, United States of America

Ruptured abdominal aortic aneurysms (RAAAs) are a catastrophic 
condition with high morbidity and 30-day mortality when treated 
by open surgical repair (OSR) procedures. The introduction of endo-
vascular graft repair (EVAR), first performed in 1994, combined 
with other endovascular adjuncts, offered the possibility of better 
outcomes.
Numerous single-center reports, population-based studies, and the 
collected world experience with the use of EVAR for RAAAs demon-
strated better early outcomes after EVAR than after OSR. Some of 
these reports emphasized the importance of several strategies and 
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adjuncts in achieving these better outcomes. These included having 
a protocol or system for managing RAAAs, fluid restriction or hypo-
tensive hemostasis prior to and during repair, properly performed 
use of supraceliac aortic balloon control for hemodynamic collapse, 
and open abdomen treatment for abdominal compartment syn-
drome when detected (1).
However, the superiority of EVAR over OSR for the treatment of 
RAAAs remains controversial. This controversy is sustained by sev-
eral reports of controlled studies showing no better outcomes for 
EVAR than for OSR with RAAAs and the claim that reports of bet-
ter outcomes for EVAR were based on case selection with patients 
treated by EVAR having more favorable anatomy, being more hemo-
dynamically stable, and less risky.
Recently, 3 randomized controlled trials comparing EVAR and OSR 
for the treatment of RAAAs have been published or presented. 
These are the AJAX, EVAR, and IMPROVE trials, all of which dem-
onstrated no better 30-day mortality with EVAR than with OSR. All 
these trials have serious flaws that render them misleading (2). In 
addition, one report has demonstrated the ability to treat all RAAAs 
seen at 2 centers with EVAR, provided some adjuncts like chimney 
grafts are employed (3). A low 30-day mortality (24%) and turn-down 
rate (4%) were observed. It can therefore be concluded that EVAR is 
better than OSR for the treatment of RAAAs, provided EVAR capabil-
ity exists in an institution and an EVAR procedure can be performed.
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Lecture Session
Complex thoracic aorta 

1705.1
Technical issues in thoraco-abdominal branched grafting
E. Verhoeven1, K. Oikonomou1, A. Katsagryris1, W. Ritter2;
1Department of Vascular and Endovascular Surgery, Paracelsus 
Medical University, Nuremberg, Germany, 2Department of 
Radiology, Paracelsus Medical University, Nuremberg, Germany

Learning Objectives
1. To learn about the technical complications of thoraco-

abdominal aneurysms
2. To learn the technical aspects of branched endograft
3. To describe how to avoid complications in branched grafting
Technical success in thoraco-abdominal branched grafting requires 
correct indication, meticulous stent-graft planning, and techni-
cal execution of the procedure. A setup including a hybrid operat-
ing room, a dedicated multidisciplinary team approach, and a large 
stock of back-up materials is of utmost importance. Specific anatom-
ical issues need to be addressed during planning, with alternative 
solutions depicted.
With regard to access vessels, potential technical issues include nar-
row/calcified/angulated iliac arteries and/or the aorta. Bilateral fem-
oral cutdown and a stable “upper” access (the left axillary artery 
with long 12-F flexor sheath) are crucial while facing difficult access 
issues. Adjunctive balloon angioplasty and “through- and-through 
or buddy” wires are some options in challenging access.

A secure proximal landing zone is essential for durable aneurysm 
exclusion. In case of TAAA that extends proximally, sealing of the 
aortic arch is frequently required. Surgical arch debranching or the 
use of a proximal fenestrated stent-graft for the arch (the left carotid 
artery and the left subclavian artery) followed by a branched com-
ponent for TAAA offers a solution. Rule 1: plan the graft as such to 
have a stable and durable proximal landing zone.
Achieving distal sealing is usually not difficult, but the use of iliac 
bifurcation devices (IBD) to preserve hypogastric artery flow is man-
datory, to reduce the risk of paraplegia. Rule 2: use an IBD whenever 
possible!
Difficult anatomy of target vessels (take-off angle, kinking, stenosis) 
may result in catheterization problems. Use of alternative catheters 
and wires (0.018” & 0.014”) is sometimes necessary. In the rare sce-
nario of failure with antegrade target vessel catheterization, a retro-
grade approach via lumbotomy or laparotomy as a bail-out can be 
used. The target vessel can then be punctured and a wire advanced 
retrogradely, to be snared through the fenestration/branch. Rule 3: 
always check that you catheterized the correct vessel!
Deployment of the bifurcated component seems the easiest part at 
the end of the procedure, but mistakes are possible! Check adequate 
overlap with the branched tube graft, correct position below the 
lowest renal artery fenestration/branch, and correct orientation and 
level of the contralateral gate. Rule 4: double-check that you cor-
rectly catheterized the gate!
To summarize, technical difficulties are inherent to TAAA branched 
grafting and have to be expected. Be prepared and have all options 
available!

1705.2
Off-the-shelf endografts for TAAA: benefits and limitations
C.D. Bicknell
Surgery and Cancer, Imperial College London, London, United 
Kingdom

Learning Objectives
1. To learn about the advantages of these devices
2. To describe the difficulties of using off-the-shelf endograft
3. To review the technical aspects of TAAA
Fenestrated and branched grafts are playing an increasing role in 
the treatment of aneurysm repair. The major criticism of these stent 
grafts is the delay and cost of bespoke production, which means 
they are unsuitable for urgent/emergency cases. Therefore, the con-
cept of an ‘off-the-shelf’ graft technology is very attractive. There 
are now devices for short-necked infrarenal and juxtarenal cases, as 
well as for thoracoabdominal aneurysm repair.
The early outcomes from treatment of patients (who are anatomi-
cally suitable) with these devices has been promising, and our expe-
rience is that the early results are acceptable. Early publications have 
documented excellent 30-day outcomes for both juxtarenal and 
thoracoabdominal aneurysm repair [1-3].
Few vascular specialists would challenge the premise that this tech-
nology will play a major role in the future. However, there are many 
unanswered questions. The main question is regarding tolerance 
of different anatomical configurations. With bespoke manufactur-
ing, fenestrations/branches can be matched exactly to the required 
height and clock-face orientation. However, if the fenestration/
branch is misaligned, there may be significant difficulties. Double 
diameter-reducing ties and, certainly, intelligent catheter technol-
ogies will smooth the cannulation of vessels and introduction of 
branch stents, but the long-term durability of misaligned branches 
is yet to be understood due to aortic remodelling and the potential 
for fracture, kinking and dislocation.
Consideration must also be given to how applicable these devices are 
in day-to-day practice. With dome-shaped fenestrations, wide coe-
liac artery scallops and branch technology, the number of patients 
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that may be treated with a few graft configurations is thought to be 
acceptable in morphological studies [4]. There should be some cau-
tion, however, as these anatomical studies are from specialized cen-
tres, and urgent/emergency cases are well accepted to be signifi-
cantly larger and have more complex anatomical configurations.
These off-the-shelf grafts are a much-needed addition to the range 
of treatment options for more complex aneurysms. Early results 
are promising, but the number of patients that may be treated and 
long-term success of off-the-shelf grafts is yet to be proven.
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1705.3
Current status of arch branched repair
N. Mangialardi, S. Ronchey, E. Serrao, A. Esposito, M. Orrico;
Department of Vascular Surgery, Ospedale San Filippo Neri, Rome, 
Italy

Learning Objectives
1. To review the surgical options in the aortic arch
2. To learn technical aspects of branched stent-graft for the aortic 

arch
3. To describe different endovascular technique for the aortic arch
Endovascular treatment has become the first choice for most of the 
descending thoracic lesions. In the arch, the origin of the supra-aor-
tic vessel till now represented a problem for an adequate landing 
zone that was solved with surgical or endodebranching (chimney).
The need to treat more and more often high-risk patients with 
lesions involving the distal ascending aorta and the arch pushed the 
companies to create new fenestrated/branch devices to deal with 
these complex situations.
The branch device from Cook is the most used in Europe. Satisfactory 
results from a global registry on 38 patients were recently published. 
All the treated patients were considered at high risk; there was a 13% 
mortality rate, 40% complications, and 10% early secondary pro-
cedures. Technical failure occurred in 6 cases and was the cause of 
death in half of them.
At the 12-month follow-up, there was no related death and 9% sec-
ondary procedures.
Learning curve is of utmost importance with these new complex 
devices, and in fact the rate of complications in the second part of 
the experience was significantly lower than the previous one (1).
There is even an ongoing arch device from Gore with a broad range 
of graft and branch graft diameter that was tested till now only in 
zone 2 in 11 patients in 6 centres in the USA, with no mortality and 
no stroke. There is an ongoing study for zones 1 and 0. However, this 
graft is not available out of the trial.
The Bolton device also demonstrated good results in the first 15 
patients, with no migration, endoleak, or collapse. This graft was used 
in sporadic cases published as case reports with good results (3,4).
Medtronic’s Mona lsa is another option, although not still on the market, 

in which preliminary results on 10 patients, recently presented in 
oral communications, were very good with 100% technical success 
and no endoleak.
Other options come from the east: the Najuta is a fenestrated arch 
device from Japan that recently received the CE mark approval. The 
graft was used in Japan in more than 300 cases with good results.
Another branch is used in China and is not available in Europe, this 
graft was used in zone 2 in 73 patients, with 97.2% technical success 
and 4.1% mortality.
Lastly, there is a graft from endospan with an innovative concept, 
the branch for the innominate is the tip of the main module and the 
graft is inserted on a through and through wire from the common 
femoralto the right brachial so that is impossible to loose the tar-
get vessel. There is an ongoing first-in-man study in Europe, and the 
graft has been used in some compassionate cases.
The outcomes of these branch grafts is not well known but seem to 
be slightly better than those of the chimney technique (4).
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1705.4
Hybrid procedures for aortic arch disease
T.A. Resch
Department of Vascular Diseases, Malmö University Hospital, 
Malmö, Sweden

Learning Objectives
1. To review the technical difficulties of the aortic arch
2. To learn the technical aspects of hybrid procedure
3. To describe advantages and disadvantages of hybrid technique
The aortic arch represents perhaps the most challenging area to 
treat surgically. Considerations for open repair include aortic val-
vular function, concomitant coronary artery disease, and athero-
sclerotic disease of the great neck vessels. Although contemporary 
results of open aortic arch repair have been significantly improved, 
it still represents a major surgical intervention requiring cardiopul-
monary bypass, hypothermia, and circulatory arrest, with signifi-
cant morbidity and mortality. As in other areas of aortic repair, sig-
nificant interest has been focused on endovascular repair options 
for the aortic arch in the hope of reducing perioperative morbid-
ity and mortality. Development of aortic arch stent grafts has been 
implemented alongside the widespread utilization of parallel graft 
techniques (“chimney repair”), but it is still in its infancy. Although 
promising results are seen with endovascular approaches in select 
patients, the risk of cerebrovascular complications remains signifi-
cant. In the case of chimney repairs, these are plagued by high rates 
of endoleaks as well as CNS complications. Anatomical limitations 
for complete endovascular approaches also remain significant, parti- 
cularly in the ascending aorta, which is often unsuitable as a landing 
zone of an endovascular stent graft due to aneurysmal degene- 
ration.
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The use of combined surgical and endovascular approaches to tackle 
the aortic arch has been extensively described. These approaches 
can obviate the need for circulatory adjuncts perioperatively and 
can be a viable option for high-risk patients. Hybrid procedures 
involve aortic arch debranching, creating a landing zone, com-
bined with stentgrafting. Arch debranching can involve zones 0-3 
(Ishimaru classification) as well as the proximal descending aorta.
Hybrid repair is often classified into types 1-3 according to lesion 
extent: 1) brachiocephalic bypass and endovascular repair of the 
aortic arch, 2) open repair of the ascending aorta to create a proxi-
mal landing zone, revascularization of the great vessels and endo-
vascular repair of the aortic arch, and 3) elephant trunk repair with 
endovascular repair of the descending or thoracoabdominal aorta.
The most common debranching procedure is re-routing of the left sub-
clavian artery (LSA) to create a proximal landing zone for TEVAR in zone 
2. In 40% of cases, LSA needs to be covered to achieve a suitable landing 
zone. LSA coverage without revascularization can lead to an increased 
risk of cerebrovascular events as well as spinal cord ischemia in select 
patients. LSA revascularization can be performed as a left carotid-to-
LSA bypass or LSA-to-left carotid transposition. LSA re-routing can be 
performed as a separate stage or in the same setting as the TEVAR.
The outcomes of hybrid arch repair have been reported exten-
sively. A meta-analysis by Moulakakis et al from 2013 describes 956 
cases of hybrid arch repair with a primary success rate of 92.8%. The 
endoleak rate was 16.6%, and the rate of retrograde type A dissec-
tion was 4.5%. The 30-day mortality was 11.9%, with a CNS event 
rate of 7.6% and irreversible spinal cord ischemia in 3.6%; 12.6% of 
the patients had pulmonary complications.
In summary, hybrid repair of the aortic arch represents a viable treat-
ment option for patients at high risk for open surgical repair who are 
not suitable for complete endovascular treatment. As in other fields 
of aortic repair, hybrid repairs most likely represent transitional tech-
niques during the development of a wider suitability for complete 
endovascular options.
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1705.5
The left subclavian artery can be covered in most TEVAR cases 
without revascularisation: pro
F. Fanelli
Vascular and Interventional Radiology Unit, “SAPIENZA” University 
of Rome, Rome, Italy

Endovascular stent-graft therapy is a widely accepted alternative to 
open surgery for the treatment of patients with a variety of thoracic 
aortic pathologies, including aneurysms and type B dissections.
In terms of the current generation of devices, if the proximal neck is 
too short (<20 mm), an incomplete seal due to inadequate circum-
ferential apposition of the graft to the aortic wall, especially along 
the lesser curve of the aortic arch, can cause an endoleak. Moreover, 
as reported by Ivancev, a stent graft that is not co-axially positioned 
and asymmetrically apposes to the aortic arch may erode the aortic 
wall with creation of a type A aortic dissection, retrograde extension 
of a dissection with conversion of type B to type A anatomy, pseudo-
aneurysm formation, or even rupture of the aorta. In this regard, cer-
tain anatomic configurations of the aortic arch require covering the 
LSA origin to ensure optimal co-axial alignment between the endo-
graft and the aortic wall and the ideal contour of the proximal end of 
the device within the aortic arch to avoid complications.
If intentional occlusion of the LSA is planned, an accurate pre-stent-
ing evaluation of both vertebral arteries with duplex ultrasound, 
catheter arteriography, CT angiography, and/or MR angiography is 
required to analyse their anatomic characteristics.

In addition, the potential for ischaemia of the left arm after the pro-
cedure may be predicted before stent-graft deployment by per-
forming a test occlusion with inflation of a balloon in the proximal 
left subclavian artery for 20 minutes.
Several papers document the safety of intentional occlusion of the 
LSA by an aortic stent-graft without prophylactic surgical transposition.
On the basis of thoracic aortic endograft results reported in the liter-
ature, collateral perfusion of the left arm after LSA coverage is suffi-
cient in most patients to prevent the development of left arm symp-
toms. Moreover, in cases where symptomatic subclavian steal syn-
drome or left arm ischaemia occur, subsequent LSA revascularisa-
tion can be performed easily with very low mortality and morbid-
ity rates.
In addition to the potential risk of developing ischaemic arm symp-
toms, intentional occlusion of the LSA by the endoprosthesis can be 
associated with type II endoleak.
In patients with a short proximal neck, it is possible to limit any isch-
emic complications associated with LSA exclusion by adjunctive 
operative strategies of surgical transposition of the LSA or LCCA to 
LSA surgical bypass. However, these surgical revascularisation pro-
cedures are not well tolerated in very sick patients.
We are confident that future strategies for these patients will include 
branched stent grafts because these techniques maintain antegrade 
perfusion of the LSA while avoiding ischemic complications and 
endoleak.
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1705.6
The left subclavian artery can be covered in most TEVAR cases 
without revascularisation: con
R.G.J. Gibbs
Division of Vascular Medicine and Vascular Surgery, St Mary’s 
Hospital, Imperial College NHS Trust, London, United Kingdom

No abstract available.

Lecture Session
Complex abdominal aorta

1806.1
Adverse neck anatomy is progressive despite initial successful 
EVAR: implications for technique and device selection
T.M. Mastracci
Aortic Surgery, Royal Free London NHS Foundation Trust, London, 
United Kingdom

Learning Objectives
1. To learn about the concept of adverse neck anatomy
2. To learn about correct technique selection
3. To learn about individualised follow-up in patients with hostile 

necks

No abstract available.

1806.2
Fenestrated grafts vs. open surgery in juxtarenal AAA
J.-P. Becquemin
Service de Chirurgie Vasculaire & Endocrinienne, CHU Henri 
Mondor, Créteil, France

Learning Objectives
1. To learn about the different techniques for complex abdominal 

aortic aneurysms
2. To understand the limitations of each technique
3. To learn about the outcomes of both techniques
Fenestrated and/or branched grafts (F/b EVAR) are an attractive 
option for patients presenting with juxtarenal aneurysms. Recent 
improvements in stent-graft technology, proper planning per-
formed with dedicated softwares such as the Terrarecon system, 
improved intra operative imaging provided by Hybrid rooms, bet-
ter patient selection based on anatomical criterion along with gen-
eral risk assessments, pre-operative rehearsal on models built 
from patient’s CT, and improved operators skills and knowledge 
have improved the overall results of the endovascular approaches. 
However, complications, some of them lethal, may still occur even 
after straightforward procedures. On the other hand, surgery for 
juxtarenal AAA still provides excellent and durable results in good- 
to moderate-risk patients.
We have recently published the results of a French Study comparing 
F/b EVAR for patients considered high risk for surgery and surgery 
for patients eligible for open procedures. F/b EVAR was performed in 
selected well-trained academic centers, while open surgery results 
were collected from the National Database. The mortality was 4.3% 
for F/b EVAR and 5.8% for open repair (p=0.26), but the costs were 
significantly higher with F/b EVAR.
The choice between the two procedures should be based on how 
to provide the best and most durable treatment in a given patient. 
High-risk patients would probably benefit most from F/b EVAR, 
while low-risk patients can sustain either procedure. But irrespec-
tive of the patient’s fitness, anatomy remains the critical criterion. 

Angulated aorta in the visceral segment; thrombus in the landing 
zones or close to the target vessels; angulated, small, or diseased 
renal arteries; and compromised iliac accesses make the endo-
approach more challenging; and even if it might not be infeasible, 
it increases the risk of intra-operative complications and post-oper-
ative mortality. In those cases, open repair is a more appropriate 
choice. In our series, we found that 40% of patients were not good 
candidates for F/b EVAR for anatomical reasons.
Recent developments of chimney, snorkel, and sandwich techniques 
have enlarged the feasibility of the endo-approach, and although 
long-term results are awaited, these possibilities should be kept in 
mind for patients in whom none of the previous approaches are 
suitable.
In summary, in our view, high-risk patients with suitable anatomy 
should be offered f/b EVAR and low-risk patients with unsuitable 
anatomy should be treated with open repair; in between the two, 
the choice remains open.
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1806.3
Tips and tricks for FEVAR
R.G. McWilliams
Dept. of Radiology, Royal Liverpool University Hospital, Liverpool, 
United Kingdom

Learning Objectives
1. To learn about the basic technical steps in FEVAR
2. To learn how to prevent complications
3. To learn how to treat unexpected complications in FEVAR
Understand the anatomy of the target vessels before the case. 
Fluoroscopy time and contrast medium should not be wasted dur-
ing the case in trying to understand the anatomy, which was clearly 
demonstrated on the pre-FEVAR CT scan.
High-quality fluoroscopy is needed for FEVAR. Fluoroscopy of lower 
quality may seem adequate until the procedure becomes difficult.
The target vessel stent diameter, length and delivery system 
length should be noted for each vessel during planning. Failure to 
make all the required consumables available can add much time to 
the procedure and may compromise its success.
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The proximal fenestrated component generally occupies most of 
the operator’s thoughts during planning and deployment; however, 
the operator must continue to concentrate on the distal compo-
nent, which is often seen as of secondary importance. Lazy deploy-
ment of the distal component risks inadequate engagement of iliac 
arteries or miscannulation of the contralateral limb.
Avoid excessive manipulation of the proximal component when 
there is significant atheroma/thrombus in the seal zone. Double 
diameter-reducing ties in such cases can minimise contact between 
the proximal graft and the aortic wall until these are removed after 
successful positioning and vessel cannulation.
If the graft is planned and deployed well, then target vessel can-
nulation is often easy. If there is difficulty in cannulating a ves-
sel, then check that the height and rotational alignment are main-
tained rather than wasting time with futile attempts to achieve the 
impossible.
Achieving stable access to the target vessels is a well-understood 
process. The difficulty of this depends on the three-dimensional 
angulation of the target vessel. There is a hierarchical approach to 
building up the strength of the platform in the visceral circulation. 
The right renal artery and SMA are often close neighbours, and it is 
possible to cannulate the SMA via the right renal fenestration or vice 
versa. This potential pitfall needs to be remembered.
These can be long cases, and this has implications for blood loss, 
heparinisation and lower limb blood flow.
Monitor ACT during the procedure.
Lower limb perfusion may be significantly compromised, and strate-
gies to reduce this will be discussed.
Small proximal endoleaks may be seen on the completion angio-
gram, particularly with high-quality fluoroscopy. Endoleak at 
1-month CT is very rare with fenestrated grafts.
Secondary interventions are rare but have particular challenges 
because of multiple visceral artery stents, which protrude into the 
aortic lumen.

1806.4
EVAR with short neck: the role of chimney technique
F.E. Vermassen
Department of Vascular Surgery, University Hospital Ghent, Ghent, 
Belgium

Learning Objectives
1. To learn about the technical considerations in Ch-EVAR
2. To learn about the indications and contra-indications for Ch-EVAR
3. To learn about complications in Ch-EVAR

No abstract available.

1806.5
Short necks can be treated by standard EVAR using new 
devices
R.M. Greenhalgh
Department of Vascular Surgery, Imperial College, London, United 
Kingdom

In the form of a debate, I would refer to the published outcomes of 
EVAR devices and results according to the length of the neck. It is 
already clear that this is not set up exactly as a debate but as two 
separate statements. It is entirely possible that each speaker is cor-
rect, in that short necks can be treated by standard EVAR using new 
devices, and that some short necks need more advanced endo-
vascular techniques. If there was a single motion with the speak-
ers for and against, there would be a single outcome for that. As it 
is, I expect the speakers to put before the audience the factors that 
would determine which method to use.

1806.6
Short necks need more advanced endovascular techniques
M.A. Funovics
Klinik für Radiodiagnostik, Medizinische Universität Wien, Vienna, 
Austria

No abstract available.

Lecture Session
Ruptured AAA

2310.1
Organisational requirements for effective endovascular RAAA 
treatment
A. Chavan, B. Schmuck, O. Eldergash, R.P. Thomas;
Institut für Diagnostische & Interventionelle Radiologie, Klinikum 
Oldenburg gGmbH, Oldenburg, Germany

Learning Objectives
1. To learn when and how to perform imaging
2. To learn how to organise a team for a 24/7 service
3. To learn how to cope with material logistics
The first reports on the treatment of ruptured abdominal aortic 
aneurysms (RAAA) endoluminally (REVAR) appeared in the mid-
nineties (1,2), and since the turn of the century, REVAR has been in-
creasingly implemented for treating RAAA (3,4). In non-randomised 
studies, lower mortality rates, shorter stays in the intensive care unit, 
and shorter overall hospital stays have been reported, favouring 
REVAR over open repair (5-9). To ensure consistently good results, 
however, certain organisational requirements have to be adhered to 
stringently and a certain infrastructure has to be omnipresent (10). 
These include the following:
Round-the-clock, immediate access to good-quality ultrasound and 
multi-slice CT, preferably in the immediate vicinity of the emergency 
room.
24/7 availability of experienced interventionalists, surgeons and anes-
thetists, as well as operating room (OR) staff and radiology technicians.
An adequate stock of appropriate catheters, guide wires and endo-
grafts. Endografts with proximal diameters ranging between 24 and 
36 mm are mandatory. Stent-grafts with distal diameters between 
12 and 24 mm should be readily available to ensure proper sealing 
in the iliac segments. Aortouniiliac endografts require contralateral 
occluders varying in diameter between 16 and 24 mm. Furthermore, 
tubular stent-grafts with diameters between 6 and 9 mm and 
lengths between 4 and 10 cms are essential, should the “chimney” 
approach become necessary for peri-renal RAAA. Aortic occlusion 
balloons that can be introduced percutaneously can be life saving 
in critical cases.
Availability of a hybrid OR with an integrated operation table and 
angiography unit simplifies and accelerates patient management. 
This, however, is not mandatory if good understanding and co-
ordination exists between the various members of the endovascu-
lar team and if the transfer of the patient between the emergency 
room, CT, angiography suite and OR can be managed without 
undue loss of time.
Should such an organisational set-up exist, REVAR could, with 
increasing experience of the interventionalist, very well become the 
mainstay of management of RAAA in the time to come.
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2310.2
What is the evidence for permissive hypotension in rAAA?
G. Nicholson
Department of Anaesthesia & Intensive Care, St. George’s Hospital, 
London, United Kingdom

Learning Objectives
1. To learn the risks in patients with acute arterial bleeding
2. To understand the benefits of permissive hypotension
3. To learn the limitations and risks of permissive hypotension
The mortality rate for elective abdominal aortic aneurysm repair 
is now less than 2%, but that for ruptured abdominal aortic aneu-
rysm (rAAA) remains in excess of 80%, with a vast majority of pa-
tients dying before they reach hospital1. Permissive hypoten-
sion or delayed fluid resuscitation has been suggested as a strat-
egy to improve morbidity and mortality, but its role in the treat-
ment of rAAA is not clearly defined. Data from trauma studies and 
animal models of controlled haemorrhage have shown that per-
missive hypotension (systolic blood pressure (BP) of ≤80 mmHg) is 
associated with improved tissue perfusion and survival. This is due 
to the avoidance of dilutional anaemia, coagulopathy and hypo-
thermia as well as increased blood flow and perfusion pressure, 
causing clot disruption and further bleeding. The situation with 
rAAA is less clear-cut, and it is complicated by the fact that vascu-
lar patients are usually elderly with multiple co-morbidities and 
thus less likely to tolerate low BP. Vascular patients tend to require 
higher than normal BP at rest to maintain adequate cerebrovascu-
lar, myocardial and renal perfusion, but it is impossible to ascribe an 
‘optimum’ group BP as there is considerable inter-individual varia-
tion2. The situation is further complicated by haemodynamic insta-
bility, which accompanies rupture. There is a dearth of clinical tri-
als addressing this issue, and many trials are limited by small patient 
numbers, heterogeneous groups of patients, protocol violations and 
retrospective nature of some studies. Furthermore, there is no stan-
dard definition of what constitutes an acceptable lower limit of BP, 
and whether we should be examining systolic or mean arterial BP 
(MAP). Nevertheless, there appears to be a trend towards aiming for 

systolic BP of 80–100 mmHg or MAP of greater than 55 mmHg, and 
this appears to be associated with improved outcomes in terms of 
peri-operative and 30-day mortality figures. Large-scale prospective 
studies to address this issue are urgently needed3.
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2310.3
SWEDVASC Registry: primary EVAR or primary open strategy 
for ruptured AAA
K. Mani
Department of Surgical Sciences, Uppsala University, Uppsala, Sweden

Learning Objectives
1. To learn about the current evidence for EVAR vs. OSR in rAAA
2. To learn the results of the SWEDVASC registry
3. To learn when to do EVAR and when OSR in rAAA
Background
In elective AAA repair, EVAR is now the established treatment most 
often offered to patients1. However, the role of EVAR in the treat-
ment of ruptures is still disputed. The proponents of EVAR empha-
sise the benefit of this minimally invasive technique in acutely ill 
patients2. Rupture patients often have multiple comorbidities, in-
cluding pulmonary disease, and the benefits of an operation per-
formed in local anaesthesia without laparotomy is obvious. On the 
other hand, treatment with EVAR may be associated with a delay 
when compared with open repair due to the need for a CT scan to 
assess aneurysm anatomy prior to repair. In addition, while all aortic 
centres have 24/7 availability of operative skills, access to an endo-
vascular theatre and know-how may be limited.
Endovascular repair has been compared with open surgery for rup-
tured AAA in two randomised trials3, 4. The two trials had major dif-
ferences in setup. The AJAX trial only randomised patients eligible 
for EVAR to either open or endovascular treatment. The IMPROVE 
trial assessed the strategy for ruptured AAA repair, and it aimed 
to randomise patients prior to the knowledge of aneurysm anat-
omy. The short-term survival after rupture was equal after open and 
endovascular repair in both.
The Swedvasc registry
National population-based registries offer an opportunity to assess 
how the results of the randomised trials are reflected in real-world 
practice. The Swedvasc registry is a national vascular registry in 
Sweden, with excellent internal and external validity5. The Swedvasc 
registry was established in 1987, and it reached national coverage 
in 1994. It includes more than 90% of all AAA repairs in the country 
with complete survival data. It is therefore an excellent tool to anal-
yse trends in AAA repair on a national basis.
Trends in ruptured AAA repair in Sweden
Over the past decade, the peri-operative mortality after ruptured 
AAA repair has decreased significantly. Historically, the mortality rate 
after surgery for rupture has been reported at 40%–50%. This has 
been reduced to 25%–30%, which is a remarkable development1. 
The improved outcome occurred at the same time as the increase in 
the mean age of patients treated for rupture, indicating that repair 
is performed in patients who were previously not regarded as eligi-
ble for surgical repair. The introduction of EVAR as a minimally inva-
sive treatment possibility for frail patients has supported this devel-
opment. Interestingly, the rate of rupture repair has decreased on a 
national level, while the number of elective repairs has increased. 
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The reduction in the number of ruptures may be due to a general 
decrease in AAA prevalence6-8.
Since 2009, more than half of all elective AAA repairs in Sweden 
have been performed with EVAR1. However, the uptake for endo-
vascular repair has been less drastic. Only one-third of the rupture 
repairs were performed with EVAR in 20139. Among 29 vascular cen-
tres in Sweden performing AAA repair, most centres treated all or a 
majority of ruptures with open repair. Selected centres were early 
adapters of EVAR for ruptures, thereby treating more than 60% of all 
ruptures with EVAR.
Outcome after primary EVAR and primary open repair
Patients treated with EVAR for rupture have lower peri-operative 
mortality in the Swedvasc registry. In 2013, the 30-day mortality 
after rupture was 32% for patients treated with open repair com-
pared with 18% for those treated with EVAR9. This is in accordance 
with previous retrospective reports comparing EVAR and open 
repair for ruptures2. However, the result of this analysis is affected by 
selection bias; patients treated with EVAR may be more stable and 
have a friendly aortic anatomy, thereby making direct comparison 
with open repair irrelevant.
The difference in strategy for rupture repair on a centre level in 
Sweden offers an opportunity to assess the outcome of rupture 
repair based on primary treatment strategy in a national cohort. The 
results of rupture repair were therefore compared between centres 
with primary EVAR strategy and centres with primary open repair 
strategy. Patients treated at centres with primary EVAR strategy had 
a higher rate of pulmonary disease. However, the overall survival 
rate was equal in both groups. These results echo the findings of the 
IMPROVE trial in a national population-based cohort.
Conclusion
The results of rupture AAA repair have improved significantly over 
time, despite increasing age among treated patients. This develop-
ment is supported by the introduction of EVAR as a minimally inva-
sive treatment option for patients not eligible for open aortic repair. 
The analysis of the outcome of AAA repair based on primary treat-
ment strategy for ruptures indicates similar peri-operative mortal-
ity among centres that primarily perform EVAR to those that opt for 
open repair.
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2310.4
Is there a role for chimney and periscopes in short-necked 
ruptured AAA?
M.W. de Haan
Radiology and Interventional Radiology, Maastricht University 
Medical Centre, Maastricht, Netherlands

Learning Objectives
1. To learn when chimney and periscope grafts are needed
2. To learn the technique of chimney and periscope grafting in rAAA
3. To learn the results of chimney and periscope grafting in rAAA
Endovascular aneurysm repair (EVAR) has become the mainstay in 
the treatment of abdominal aortic aneurysm (AAA) in the majority 
of vascular centers. For patients with a short aneurysm neck, fenes-
trated devices are now available to extend the sealing zone by incor-
porating the visceral and renal vessels. Fenestrated systems have 
to be custom-made to fit the anatomy of each individual patient, 
which may take several weeks. This delay is impracticable, espe-
cially in emergency settings. In order to extend the proximal seal-
ing zone by other means, the concept of chimney grafts was intro-
duced. Placing (covered) stents in visceral vessels that run parallel 
and outside of the aortic stent graft allows for a higher placement 
of the main body, thus lengthening the proximal sealing zone with-
out compromising blood flow to vital organs. The periscope tech-
nique is used to extend the distal sealing zone in a similar fashion 
and is applied predominantly in endovascular treatment of TAAs. 
Mandatory for chimney graft placement is uni- or bilateral brachial 
or axillary access. Manipulation in a diseased aortic arch caries a 
high stroke risk and may represent a contraindication for this pro-
cedure. For the periscope technique, both iliac arteries have to be 
patent. The Achilles heel of this technique, at least intuitively, is the 
gutter between main body and the chimney (periscope) graft, which 
may create a type I endoleak. This may be prevented by generously 
oversizing of the stent graft. Also, chimney grafts should overlap 
at least 20 mm with the stent graft since long gutters are likely to 
thrombose more easily than short ones. A recent systematic review, 
combining data from 24 studies describing 234 patients who under-
went EVAR with one or more chimney or periscope grafts for aor-
tic branch vessels, showed an overall 30-day mortality rate of 5%, 
which is comparable to that of open surgical AAA repair. It is, how-
ever, higher than the reported 30-day mortality rate for standard 
EVAR (3.4% vs. 1.8%) of TEVAR (10% vs. 9.3%). Procedural success was 
high (98%), with immediate and 6-month visceral branch patency 
of almost 100%. Type I endoleak was seen on completion angiogra-
phy in 7.4% of AAA patients, increasing to 18% on first post-op CTA 
(TAA patients: 10% and 9%, respectively) requiring reintervention in 
10 patients. Although mid- and long-term data are currently lacking, 
these techniques show a potential value in patients with challeng-
ing aortic aneurysm morphology.
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2310.5
Endovascular treatment is equal to open surgery
J.A. Reekers
Department of Radiology, Academic Medical Centre, Amsterdam, 
Netherlands

The endpoint for the treatment of a ruptured aortic aneurysm is 
mortality. Only when mortality is equal for both treatments, sec-
ondary endpoint should be taken into consideration for making a 
treatment decision. Secondary endpoints are overall morbidity and 
costs. Currently, there are data available from three RCTs investigat-
ing endovascular versus open treatment for acute ruptured abdom-
inal aneurysms. Data from an RCT are considered to be the highest 
scientific proof; however, data from any RCT can only be generalized 
if the patient population for which these data are used is compati-
ble with the study group. When a study group is heterogenic, a mul-
tivariate analysis might identify those subgroups that will benefit 
more than others will. A combined data analyses from all three RCTs 
(IMPROVE, AJAX, and ECAR) demonstrate that EVAR confers no sur-
vival benefit over open repair.

2310.6
Endovascular treatment is not equal to open surgery
J. Lammer
Cardiovascular and Interventional Radiology, Medical University 
Vienna, Vienna, Austria

In non-emergency treatment, endovascular aneurysm repair (EVAR) 
has demonstrated a significant reduction of 30-day mortality rates 
in comparison with those for open repair (OR). In the OR of ruptured 
AAA (rAAA), mortality rates have been traditionally 40%–50%.
Meta-analyses of observational studies comparing EVAR with the 
OR of rAAA have shown a significant reduction of 30-day mortality 
rates after EVAR (26%–30% vs. 39%–42%; p<0.001) (1,2,3). However, 
in observational studies, the risk of bias is higher.
In three RCTs (AJAX, IMPROVE, and ECAR), there was no signifi-
cant mortality difference (EVAR, 18%–35% vs. OR, 24%–37%) (4,5). 
However, ICU and ventilation times, blood loss, renal failure, and 
hospital stay were reduced. Unfortunately, all RCTs were markedly 
flawed by several factors. The AJAX trial excluded hemodynamically 
unstable patients unfit for CT or surgery, and 10/57 patients random-
ized for EVAR underwent OR but were analyzed in the EVAR group 
(ITT); three patients in the OR arm had no rAAA but were analyzed as 
OR patients. The ECAR trial was small (n=107), and unstable patients 
were excluded. In the IMPROVE trial of 316 patients randomized to 
EVAR, only 154 had EVAR with a mortality rate of 25%, 112 had OR 
with a mortality rate of 38%, and 16 died before aneurysm repair. 
According to ITT analysis, all were analyzed to have EVAR, result-
ing in a mortality rate of 35%. In the OR group, 220 had OR with a 
mortality rate of 37%, 36 had EVAR with a mortality rate of 22%, 19 
died before surgery, and 22 had no aneurysm at all with a mortal-
ity rate of 3%, but all were counted for OR (ITT). Looking at patients 
as treated, the 30-day mortality rate for EVAR vs. OR was 25% vs. 
37%. This outcome compares well to the reported mortality rates of 
observational studies (1,2,3) and shows that EVAR is superior to OR.
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Lecture Session
Imaging of the aorta

2505.1
Should we use 3D ultrasound for AAAs?
W. Schierling, P.M. Kasprzak, H. Apfelbeck, R. Kopp, M. Janotta, K. Pfister;
Vascular Surgery, University Medical Center Regensburg, 
Regensburg, Germany

Learning Objectives
1. To learn about the concept of 3D ultrasound in AAA
2. To learn key 3D imaging features that influence AAA treatment 

strategies
3. To learn about the technical limits of 3D ultrasound for AAA
Objectives: Patients after endovascular aneurysm repair (EVAR) 
need lifetime follow-up to avoid post-EVAR complications and late 
rupture. Multislice computed tomography angiography (CTA) with 
delayed images is still the gold standard. However, repetitive use has 
raised concerns related to the use of nephrotoxic agents and cumu-
lative radiation exposure. Compared to CTA, ultrasound has a lower 
sensitivity in identifying endoleaks and underestimates aneurysm 
size but contrast-enhanced ultrasound (CEUS) has a strong recom-
mendation and high evidence for endoleak detection. Latest ultra-
sonographic imaging techniques include 3D and 4D (real-time 3D) 
CEUS techniques.
3D ultrasonographic imaging techniques: Creation of a 3D vol-
ume data set is possible by freehand technique using special soft-
ware, by automatic technique using special transducer and special 
software, or by an add on-system, which transforms standard con-
trast-enhanced 2D images into a high-definition 3D format using a 
motion tracking mini-GPS (global positioning system). So far, sev-
eral groups state that these novel 3D and 4D ultrasound techniques 
are clinically reliable for diameter measurement and volume quanti-
fication and improve accuracy of measurement1-4. In the trans-atlan-
tic debate, it is discussed if aneurysm diameter or volume is the best 
prognostic parameter5. Other studies demonstrate that 3D and 4D 
CEUS detect endoleaks missed by CTA, are more sensitive than DSA, 
and might replace CTA during follow-up6-8. Our study group com-
pared the different new 3D imaging methods for EVAR surveillance 
in daily practice compared to the already established 2D techniques.
Conclusions: 2D CEUS has already proven evidence for EVAR sur-
veillance and should be a crucial part of every follow-up proto-
col after EVAR. Easy to apply is the freehand 3D ultrasound tech-
nique. Additional equipment is just special software. The add-on 
Curefab® system for 3D ultrasound offers the broadest range of pos-
sible measurements, including diameter and volume measurement, 
and endoleak diagnostics. Aneurysm volumetry will have to be 
addressed in future studies. 3D and 4D CEUS can improve endoleak 
characterization in selected cases.
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2505.2
Does MR have a role in pre- and post-procedural imaging?
D.A. Brisbois1, A. Nchimi2;
1Radiologie Interventionnelle, CHC Liège, Liège, Belgium, 2GIGA 
Cardiovascular Research, University Hospital Liège, Liège, Belgium

Learning Objectives
1. To define under which circumstances MR imaging of the patient 

is appropriate
2. To learn when and how to use MR imaging for your patient
3. To learn about the key imaging features and technical limits of 

aortic MR imaging
Transfemoral endovascular stent-graft placement in patients with 
abdominal aortic aneurysms is a less invasive alternative to conven-
tional surgery.
Preoperative planning:
Imaging is crucial to determine appropriate stent type and dimen-
sions of key preoperative parameters. MDCT is the most commonly 
used technique to obtain those accurate measurements.
Recent studies demonstrated that nonenhanced MR angiography 
(triplanar two-dimensional single-shot turbo field-echo) appears 
equally accurate to MDCT.
Moreover, some recent publications suggest as preliminary expe-
rience that it could be interesting to study haemodynamic imag-
ing with computational fluid dynamics (CFD) and 4D flow imaging 
as well as the intimate components of the aneurysmal wall to pre-
dict the evolution of the sac. The goal would be to detect in advance 
the potential nonshrinking aneurysms to propose EVAR for the best 
candidates.
Postoperative planning:
EVAR procedures necessitate a regular follow-up, with the lowest 
possible risk for patients. MRI and MRA, especially with 3D CEMRA 
and the most recent techniques of 4D acquisitions (temporal 

resolution), are rapidly emerging as an attractive, noninvasive alter-
native to MDCT. MRA provides the relevant information for follow-
up of endovascular treatment with a high sensitivity and specificity 
in detection and classification of endoleaks.
It could be an interesting alternative for a small selected population: 
the youngest patients and those with renal impairment or anaphy-
lactoid reactions (no X-rays, no IV iodine contrast material).
However, MRI may be problematic in patients with metallic implants due 
to concerns related to ferromagnetism, heating and image artefacts.
Most of the devices are safe at 1.5 T, but metal artefacts may affect 
image quality and the interpretation of the diagnostic information.
To our knowledge, only a small number of actual stent-graft models 
are adequately assessed by MRA, and even in those cases, MRA seems 
to be at least as good as MDCT to detect slow-flow endoleaks; this 
advantage is significant only for a limited percentage of patients.
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2505.3
The use of robotics to perform EVAR
M.S. Hamady
Interventional Radiology, Imperial College-London, London, United 
Kingdom

Learning Objectives
1. To learn about robotic technology
2. To understand the possibility of robotic applications in endovas-

cular procedures
3. To learn about the results and possible complications
It has been over three decades since the first appearance of robot in 
surgical and medical fields. The advantages of this technology in a 
number of minimally invasive surgical interventions have been dem-
onstrated in several clinical studies. The endovascular robot is the most 
recent arrival with the first case demonstrated in 2007. In less than a 
decade, the technological development and the uptake of robotic 
applications in a wide range of IR procedures have been remarkable.
Precision, steerability, catheter stability and controlled catheter 
shaping are the main advantages of endovascular robot. These ben-
efits have been suggested by extensive pre-clinical research as well 
as by early clinical results from several centres in the world.
Nevertheless, workflow in the angio suite, high cost and lack of hap-
tic feedback remain unresolved issues for the time being.
Although there is definite reduction in radiation dose to the opera-
tor, minimizing radiation to the patient needs further development 
of image navigation and guidance. Well-organized clinical trials and 
further research work are needed to define the exact role of endo-
vascular robotics and to guide future directions.
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2505.4
The increasing role of fusion imaging in endovascular aortic 
procedures
G.M. Richter
Clinics for Diagnostic and Interventional Radiology, Klinikum 
Stuttgart, Stuttgart, Germany

Learning Objectives
1. To learn about the key concept of image registration
2. To learn about the technical limits of image fusion
3. To discuss results and potential widespread clinical application

No abstract available.

2505.5
Duplex ultrasound should replace CTA for post-EVAR 
surveillance
P. Ricci
Dipartimento di Scienze Radiologiche, Sapienza Università di Roma, 
Rome, Italy

No abstract available.

2505.6
Low-dose CTA is superior to CDUS for post-EVAR surveillance
C.M. Loewe
Department of Biomedical Imaging and Image-guided Therapy, 
Medical University of Vienna, Vienna, Austria

Reasons for follow-up after EVAR
Contrary to patients after surgical repair, patients after endovascular 
treatment of their aortic aneurysms require lifetime follow-up imag-
ing. The need for this follow-up is due to different reasons: the life 
expectancy of materials used for endovascular treatment might be 
limited; the first generation of stent-grafts has shown severe frac-
tures of the used material. Additionally, the chronic and progressive 
character of atherosclerosis can cause the progression of aortic dila-
tation, leading to the movement of prosthesis or insufficient aneu-
rysm exclusion with time. Furthermore, endoleaks can cause further 
growth of the aneurysmal sac, even years after stent-graft place-
ment. Finally, additional unexpected findings such as tumors should 
be detected during follow-up.
Reasons for using CT angiographies (CTA) for follow-up after 
EVAR
CT angiographies of the aorta using state-of-the-art multislice scan-
ners represent very robust and easy-to-perform imaging studies, 
allowing for exact and reliable intrapatient comparisons during fol-
low-up time as well as comparison with baseline examination, which 
is usually performed using CTA as well. CTAs of large imaging vol-
umes (for example, the entire aorta) can be acquired with high spa-
tial resolution in a very short acquisition time of less than 20 sec-
onds. The advantages of CTA compared with those of other imaging 
modalities include high reliability and good comparability to pre-
vious CTA studies and high spatial resolution. By applying CTA, not 
only changes in aortic diameter but also direct visualization of the 
device itself and aortic perfusion can be achieved. In case of detec-
tion of any pathological findings (including endoleaks, device dis-
location, device fracture, and aneurysm progression), therapeutic 
options can be evaluated, and treatment can be planned based on 
CTA without any need for further imaging tests. Furthermore, possi-
ble progression of atherosclerosis (aneurysm growth, atherosclerotic 
changes at visceral arteries) or of unexpected diseases (for example, 
cancer) is detected at first attempt. On direct comparison, the risk of 
CTA caused by radiation exposure and the use of iodinated contrast 
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agents could dramatically be reduced during the last years by the 
introduction of dual-energy, low-dose CT protocols.
In conclusion, CTA represents a very safe, robust, easy-to-apply, and 
reliable imaging test for surveillance after EVAR with a positive risk-
benefit profile, whereas low-dose CTA represents the one and only 
imaging test after EVAR.

Lecture Session
Endoleaks and complications

2706.1
EndoAnchors to fix type I endoleaks: can they replace Palmaz 
stents and/or cuffs?
D. Böckler
Klinik für Gefäßchirurgie und Endovaskuläre Chirurgie, 
UniversitätsKlinikum Heidelberg, Heidelberg, Germany

Learning Objectives
1. To learn about the concept of Endoanchors
2. To learn the technique of insertion
3. To learn the indications and outcomes
Type 1a endoleak (EL) and migration continue to occur after EVAR, 
particularly in patients with hostile neck anatomy. According to the 
3-year results of the ENGAGE registry, the incidence of type I EL is 
0.4%. ESVS Guidelines recommend treatment (Level 2b, class B). 
There are several options for the repair of type I EL: cuff extension, 
balloon-expandable stents (e.g., Palmaz), endoanchors, emboliza-
tion, open conversion, or even surveillance. The objective of this pre-
sentation is to compare Palmaz stents with endoanchors.
The concept behind Palmaz stenting is proximal neck enforcement 
to increase graft-neck apposition, improving sealing. It requires the 
availability of sufficient native aorta to support the stent. Palmaz 
stent for the treatment of type 1 EL is “out of IFU.”
Qu and Raithel published a study on a series of 114 patients, with 
3.4% continuing type I EL after a mean of 2.6 years (Perspect Vasc 
Endovasc Ther 2008). This was in line with Byrne et al. (Ann Vasc Surg 
2013) who reported an 8.6% persistent type I EL rate after Palmaz 
placement. Another retrospective study by Rajani et al. (JVS 2011) 
reported 72 out of 1209 patients (5.9%) with type I EL, of whom 24 
(33%) received sole placement of a Palmaz stent with an initial suc-
cess rate of 100%. Limitations of these studies were small numbers 
without follow-up. Another potential drawback is difficult target ves-
sel catheterization for fenestrated stentgrafting through stent struts.
Endoanchors have a length of 4.5 mm and a diameter of 3.0 mm. The 
concept is to provide active fixation and augmented sealing of stent-
grafts to the aortic wall by direct locking. There is an official indica-
tion to treat type 1 EL. Radial fixation is supposed to prevent later 
aortic neck dilatation. Endoanchor placement can be tailored to tar-
get leak paths or areas of concern. It requires neck without exces-
sive thrombus or calcium. Success rate is more than 98% for primary 
acute type 1 EL and 90% for late type 1 EL in the Anchor Registry. In 
the Staple-1 & 2 IDE trial, there was no late EL after 5-year follow-up. 
Rate of persistent type 1 EL is 2.2%.
Limitations are severe neck dilatation, more than 2-mm thrombus, 
and more than 180° circumference as well as more than 2-mm dis-
tance between the stentgraft and the aortic wall.
Although there are no randomized trials comparing Palmaz versus 
endoanchors and long-term results are missing for both options, the 
results are in favor for endoanchors. There are advantages for endo-
anchors, which treat type 1 EL.

2706.2
Type II endoleaks: management options
F. Pozzi-Mucelli, R. Pozzi Mucelli;
Struttura Complessa di Radiologia, Azienda Ospedaliero-
Universitaria Ospedali di Trieste, Trieste, Italy

Learning Objectives
1. To learn about the natural history and indications for the 

treatment of type 2 endoleaks
2. To learn about the methods of treatment for type 2 endoleaks
3. To learn the outcomes of treatment
1. Type 2 (T2) endoleak (EL; T2EL) is defined as the maintenance 
of blood flow through collaterals (inferior mesenteric artery and/
or lumbar arteries) outside the stent graft but inside the aneurys-
mal sac after endovascular abdominal aorta repair (EVAR) [1]. It is 
the most frequent cause of EL, with percentages varying between 
15% and 40% [2,3], and its management is still a question of debate. 
Differently from T1ELs and T3ELs, which are considered to be at high 
risk of sac rupture, T2ELs have a “low-risk” history of rupture, but this 
event is not totally excluded [4]. For the majority of them, a “non-
aggressive” management is recommended. Recent meta-analysis 
on this topic suggests that spontaneous sealing may be observed in 
35% to 70% of cases, while aggressive treatment can fail in 10% to 
80% [3,5].
2. The main indication for treatment of T2EL is evidence of size 
increase of the sac at follow-up. Before treatment, it is fundamental 
to try to confirm diagnosis of T2EL and exclude other types of EL (T1 
or T3). Concerning the treatment strategy, different approaches are 
available:
- Transarterial catheterization of the feeding artery or of the nidus 
of the EL [6]. This is often complicated to perform, especially when a 
lumbar artery must be catheterized. A good experience with micro-
catheters and microguidewires is recommended. These procedures 
are time consuming and not always successful but have a low rate of 
complications.
- Direct sac puncture by translumbar approach [7] or transcaval 
approach [8]. Translumbar approach is usually done with the patient 
in the prone position under CT guidance, but the best way is to use 
modern angio-equipment provided with cone-beam CT technology 
that combines CT-like images with fluoroscopic guidance. Transcaval 
approach is usually done in the angiosuite with the patient in the 
supine position. These approaches are faster than transarterial 
approach, but they potentially carry a superior risk of complications 
(sac infections, rupture) and necessitate a longer learning curve to 
become confident with the cone-beam technology.
- Transealing approach. It is an alternative way of approaching the 
sac, with few reports in the literature [6]. It is generally attempted if 
there is an incomplete apposition of the iliac limb of the stent graft 
to the iliac artery wall. It involves an attempt to track a hydrophilic 
wire and catheter directly into the aneurysmal sac between the 
stent graft and iliac artery wall.
Concerning the materials to use for embolization, many options 
are reported in the literature, from liquid embolic materials such as 
glue or ethylene-vinyl-alcohol copolymer (Onyx) [6,9,10] to metallic 
devices such as coils or microcoils.
3. Data from literature on T2EL show conflicting results from het-
erogeneous studies which, however, failed to support an optimal 
threshold for intervention [3,11,12]. Considering the reported rel-
atively benign natural course of most T2ELs and the fact that most 
T2ELs seal spontaneously, conservative management of persistent 
T2EL in the absence of sac expansion might be appropriate [11]. 
Where intervention is indicated, imaging should exclude occult T1 
and T3 ELs as �25% are not simple T2ELs. Translumbar embolization 
of T2ELs is associated with higher success rates than that obtained 
with transarterial approach. Following a successful intervention, 
continued long-term surveillance is necessary due to the high risk 
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(25-80%) of recurrence [5]. Current evidence indicates that aneu-
rysmal rupture due to an isolated T2EL is rare [4]. Many factors are 
involved in the genesis of T2EL (aneurysmal sac size, patency of col-
lateral vessels, thrombus size, etc.), but one of the most important 
factors influencing persistence of T2EL is maintenance of multiagent 
antiplatelet therapy [13]. Long-term prospective studies may provide 
better evidence to define the optimal threshold for intervention.
At present, strategies based on preliminary embolization of feeding 
vessels as IMA has shown conflicting results in reducing T2EL and sac 
shrinkage [14-16]. An alternative treatment, proposed by some groups 
[17-19], is intraoperative intrasac injection of thrombin or fibrin glue 
and a standard number of coils during EVAR. Only few papers have 
investigated this treatment modality with encouraging results.
A promising alternative is the introduction of a new generation of 
stent-graft system based on an innovative “concept” consisting on 
the use of “endobags” fixed on the stent-graft which are filled with 
a polymer during EVAR in order to fill the aneurysmal sac and pre-
vent T2EL [20]. Preliminary data in term of reduction of T2EL are very 
encouraging, but long-term results are not yet available.
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2706.3
Re-intervention after fenestrated and branched endovascular 
repair
R.A. Morgan
Department of Radiology, St. George’s Hospital, London, United 
Kingdom

Learning Objectives
1. To learn about complications after FEVAR and BEVAR
2. To learn how to treat complications after FEVAR
3. To learn how to treat complications after BEVAR
Complications of fenestrated and branched endografts can be sub-
divided into general complications of aortic endografting and com-
plications specific to fenestrated and branched devices.
Complications of aortic endografting that require re-intervention 
include proximal and distal type 1 endoleaks; endograft disconnec-
tion or fabric tears leading to type 3 endoleaks; endograft migration 
proximally or distally leading to type 1 endoleaks; sac enlargement 
due to type 2 endoleaks; endograft limb stenosis or occlusion and 
iliac artery and common femoral artery access site stenoses, occlu-
sions, dissections, pseudoaneurysms, rupture and haemorrhage.
Complications specific to fenestrated aortic endografts are stenosis 
or occlusion of the target vessel endograft, leading to ischaemia or 
infarction of the target vessel territory. An incomplete seal between 
the target vessel endograft and fenestration may lead to a type 3 
endoleak. Disconnection of the target vessel endograft from the fen-
estration may occur and also causes type 3 endoleak, and in some 
cases, it causes impaired or occluded flow to the target organ. Inferior 
migration of the aortic endograft may alter the relationship of the 
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fenestration (therefore, the target vessel endograft) with the target 
artery and may cause pseudostenosis or occlusion of the target vessel 
endograft, or the migration may cause the displacement of the target 
vessel endograft out of the fenestration or the target artery.
Complications specific to branched aortic endografts are similar to 
fenestrated endografts. In addition, stenosis or kinking of one or 
more of the endografts supplying the target arteries between the 
aortic endograft and the target artery ostium may occur.
In general, occlusions of the target vessel endografts cannot be 
treated by recanalisation or stenting. Some acute occlusions may 
respond to intra-arterial thrombolysis and overstenting. However, 
target vessel endograft occlusion is usually discovered by serendip-
ity at follow-up imaging by which time, the time window for throm-
bolysis has passed. Also, in general, stenosis of the target vessel 
endografts (by whichever aetiology) can often be treated by over-
stenting. Finally, type 3 endoleaks due to an inadequate seal or dis-
connection between the endograft and the fenestration or branch 
can usually be treated by angioplasty and/or overstenting.
In summary, interventional radiologists are important for the man-
agement of specific complications of fenestrated and branched aor-
tic endografts. The success of endovascular treatment is high for the 
stenosis of the target vessel endograft and for the inadequate seal 
between the fenestration/branch and the target vessel endograft, 
and it is dismal for target vessel endograft occlusion.

2706.4
Treatment of limb occlusions and how to prevent them
G.A. Maleux
Radiology, University Hospitals Leuven, Leuven, Belgium

Learning Objectives
1. To learn how to prevent limb occlusions
2. To learn how to treat limb occlusions
3. To understand the complications of endograft limbs and the 

outcomes of treatment
Limb thrombosis in abdominal aortic endografts is a known compli-
cation after endovascular aneurysm repair (EVAR), especially in unsup-
ported endografts in which it can occur in as many as 40% of cases 
(1,2). In the last-generation supported endografts, limb occlusion rate 
is between 1% and 5%, depending on the type of endograft used. 
The underlying mechanism of limb thrombosis might be kinking of 
the endograft limb, small limb diameter, or extension of the stent-
graft limb into external iliac arteries. These thrombotic events typically 
occur within the first 2–6 months after the initial EVAR. If limb occlusion 
occurs later than 6 months after EVAR, other underlying causes, such as 
migration and dislocation of endograft limbs, may play a role (3).
Rarely, partial limb occlusion, presenting as a floating thrombus in 
the limb of an endograft, might become symptomatic; it has only 
been identified in Endurant endografts but is not associated with 
stent-graft extensions, small stent-grafts, or kinks within the limbs 
of a stent-graft (4).
Treatment options for endograft limb occlusion are multiple and include 
surgical techniques, such as Fogarty thrombectomy or femorofemo-
ral crossover, and interventional techniques, such as catheter-directed 
thrombolysis, with or without additional stent placement. In case of mild 
or no symptoms, conservative management might be an option.
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2706.5
EVAR rarely needs follow-up: For the motion
J.F. Benenati
Noninvasive Vascular Laboratory, Miami Cardiac and Vascular 
Institute, Miami, FL, United States of America

The argument for no follow-up after AAA endograft repair:
The academic argument that follow-up is not needed after AAA 
repair with endografts has been made in order to illustrate several 
points. Clearly, in reality, no argument could be made for no follow-
up of the patients, but we may be able to argue in the context of con-
ducting too much follow-up. At present, in 2015, CT scanning is the 
most accurate and common form of follow-up imaging. CT scanning 
is expensive and delivers radiation doses to patients, which may have 
deleterious effects in the future. Rather than arguing for no follow-
up at all, I think an argument for changing follow-up protocols and 
decreasing the need for follow-up is required. If after an initial scan, 
there is no evidence of an endoleak, further follow-up in a 1-year 
period is probably not necessary. If high-quality Duplex ultrasound 
is available, it can replace CT imaging in a majority of instances. A 
CT scan without contrast may be able to replace a CT scan with con-
trast if Duplex ultrasound supplements the non-enhanced CT scan. 
This will greatly reduce the radiation to the patient. If there is no evi-
dence of leak at 1 year, it may be possible to skip yearly follow-up 
in selected patient populations. Certainly, there are some high-risk 
populations, such as patients with short, tapered, or angled necks, 
who would mandate close follow-up. By excluding these subsets 
and those who are on the younger end of the age spectrum, it may 
be reasonable to eliminate follow-up within a majority of patients. 
Certain older devices are prone to separate and migrate, and some 
newer devices do not have established follow-up intervals to allow 
for limited follow-up; however, a majority of approved devices in the 
market would allow for limited follow-up.
In summary,
- follow-up in low-risk patient treated with a device with acceptable   
  long-term follow-up (majority of patients)
- one-month imaging with baseline CT; if normal, then 1-year imag- 
  ing with CT (non-enhanced) and Duplex
- if normal, no follow-up or, at the most, Duplex ± non-enhanced CT
- if abnormal (either leak identified or growth detected), then back  
  to routine follow-up with enhanced CT
- follow-up in high-risk patients
- CT at 1 month; if normal, then follow-up with Duplex and non- 
  enhanced CT at 1 year and then yearly or every alternate year  
  follow-up

2706.6
EVAR rarely needs follow-up: Against the motion
F.E. Vermassen
Ghent University Hospital, Department of Thoracic and Vascular 
Surgery, Ghent, Belgium

No abstract available.
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