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Don’t miss the Party of the Year!
Located in the elegant Palau Nacional on 
Montjuïc hill, near Placa Espanya, the  
museum enjoys panoramic views over 
Barcelona – perfect for our cocktail recep-
tion, gala dinner and live entertainment!

If you’re lucky, there may be some last-
minute tickets left – visit the Kuoni booth in 
the entrance hall to secure your ticket to the 
party of the year!

This year’s CIRSE party will take place in the 
Museu Nacional d’Art de Catalunya, one of 
the most renowned art museums in Spain, 
giving you the unique chance to view their 
extensive collection and beautiful architec-
ture while enjoying the company of your 
colleagues.
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Keeping pace with the latest developments in 
interventional medicine, a new session type 
has been added to the scientific programme 
this year. Evidence Forums will see the most 
up-to-date research summarised and discussed 
in the context of relevant questions arising in 
current practice. Today’s Evidence Forum will 
discuss below-the-knee interventions, examin-
ing whether we know the optimal treatment 
yet.

Lower limb amputation

Peripheral arterial disease is on the rise, and 
is a cause for great concern. As the traditional 
response to the ischaemia and non-healing 
ulcers that arise from this disease is amputation,  
it can be costly in both economic and social 
terms. A commonly quoted figure is that some-
where in the world, a leg will be lost to diabe-
tes every 30 seconds. Even with the wealth of 
IR options available, up to 67% of CLI patients 
in the USA have a primary amputation as their 
initial treatment – a staggering figure when 
one considers that recanalisation techniques 
can lower the amputation rate in CLI patients 
from 73-95% to just 25%. 

The role of IR

Below-the-knee interventions rightly occupy 
an important place in the armoury of IR proce-
dures. Not only can they be considered the first 
true IR therapy, but their refinement over the 
last 50 years, in tandem with the simultaneous 
rise in both life-expectancy and incidence of 
diabetes, leaves below-the-knee interventions 
more needed than ever.

Today’s Evidence Forum

The continual development of PTA has pro-
duced a range of options when treating BTK 
occlusions. PTA itself is widely held to be the 
primary treatment for lower-limb occlusions, 
and despite high restenosis rates, it achieves 
excellent limb-salvage results. Retreatment is 
always an option, and assisted and secondary 
patency rates are very high. In today’s session, 
Prof. Jan Peregrin will explain the indications 
to perform PTA, as well as how to achieve best 
results.

When PTA alone will not suffice, a range of 
stents are available to the IR. These have been  
improved over the years, and dedicated low- 
profile stents optimise vessel lumen and 
blood flow. According to Dr. Thomas Jahnke 
(Neumünster/DE), who will be discussing the 
indications and outcomes for bare metal stents:

“The use of bare metal stents for endovascular 
treatment of below-the-knee arterial lesions does 
improve short term angiographic and clinical 
outcome. But on the other hand, the available 
data show that long-term patency and clinical 
results are not better than with angioplasty alone. 
Consequently, the role of these devices for main-
taining long term success is rather limited. For our 
daily practice, however, bare metal stents remain 
an invaluable tool for the treatment of initial  
failure of balloon angioplasty.”

Stents now come in balloon-expandable and 
self-expandable options, and active or passive 
coatings are also available. Bio-absorbable 
stents have also been developed recently, 
but long-term data is still needed. Their uses, 

outcomes and indications will be addressed by 
various experts in the field.

The varied options (along with the dedicated 
catheters, balloons and guidewires) allow IRs 
to treat a wide range of BTK lesions, both long 
and short. Other innovations, such as sub-inti-
mal angioplasty, cutting balloons, atherectomy 
and cryoplasty, and the exciting new sphere of 
stem cell therapy (see overleaf for more) allow 
still further possibilities in lower limb salvage. 

However, navigating all these options can prove 
difficult, and an overview of the evidence and 
indications for some of these techniques will 
be provided by experts in the field, followed 
by a panel discussion and questions from the 
audience.

BTK – do we know the optimal treatment yet?
Evidence Forum
Monday, September 16, 08:30-09:30
Room 116

Scrutinising the evidence – BTK interventions

Today’s Evidence Forum:
BTK – do we know the optimal treatment yet?
08:30-09:30, Room 116

Moderator: Jim A. Reekers (Amsterdam/NL)

Percutaneous transluminal angioplasty 
Jan Peregrin (Prague/CZ)
Bare stents      
Thomas Jahnke (Neumünster/DE)
Drug-eluting balloons      
Massimiliano di Primio (Paris/FR)
Drug-eluting stents     
Timothy Clark (Philadelphia, PA/US)
Stem cell therapy   
Sanjiv Sharma (Delhi/IN)

For a more detailed taster of what’s to come, 
please see overleaf, where Prof. Sanjiv Sharma  
discusses the therapeutic possibilities raised by 
stem cell therapy! >>

Ciara Madden, CIRSE Office
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Stem cell therapy in the treatment of  
below-the-knee critical ischaemia

BTK – do we know the optimal treatment yet?
Evidence Forum
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Don‘t miss it ! 

Sanjiv Sharma

Management of obstructive peripheral vascu lar  
disease with critical limb ischaemia (CLI) poses  
tremendous challenges. Surgical and endo vas-
cular options frequently have limited value in 
view of unfavourable image morphology char-
acterised by diffuse, multi-focal and multi-seg-
ment occlusive lesions with absent distal run- 
off vessels. In this cohort, up to 40% patients 
may have exhausted their therapeutic options 
and are not candidates for revascularisation. 
Approaches involving cell-based therapies have  
the potential to fulfil a crucial clinical need in  
these patients. Stem cell therapy is rapidly 
emerging as a new frontier in this treatment. 
Pre-clinical studies showed promising results 
for treatment using populations of stem cells. 
This research has paved the way for develop-
ment of cell-based therapies as an alternative 
approach to induce vascular regeneration and 
improve function of the damaged tissue [1-4]. 

Therapies with allogenous cells from another 
donor or pooled from several donors as in 
a placental cell concentrate have been used 
solely in animal or Phase I trials. Stem cells from 
embryonic tissue have pluri-potent potential 
and may provide potent clinical outcomes, 
but have serious ethical issues and potential 
danger of differentiation into unfavourable cell 
types. These concerns preclude their use in 
clinical trials. Cell-based therapies using appli-
cation of autologous bone marrow (BM) mono-
cytic cells (BMMNC) or stimulated peripheral 
blood mononuclear cells (PBMNCs) have been 
used in clinical trials and are more successful  
than methods which use sub-fractionated cell  
preparations, e.g. CD133+ or highly purfied CD34+ 
cells from peripheral blood after granulo cyte-
colony stimulating factor (G-CSF) mobilisation. 
Some reports suggest that the vascular regen-
erative potential of G-CSF stimulated cells may  
be lower than that of BMMNC. A variety of 
other tissues have been suggested as alterna-
tive cell sources, including dental pulp, adipose 
tissue, endometrial cells, placental cells and 
umbilical cord cells. The type of cell that is 
most effective for therapeutic angiogenesis in 
ischaemic limbs has not been identified. 

It is necessary to isolate and concentrate mono-
cytic precursor cells as the application of raw, 
untreated bone marrow does not have any 
effect on perfusion. Between 100-800 ml of 
bone marrow blood has been extracted in the 
majority of studies. The mononuclear cell frac-
tion is enriched by different separation tech-
niques, such as Ficoll™ density gradient system 
centrifugation, blood centrifugation and 
plasmapheresis systems and a point-of-care, 
bedside centrifugation system, among others. 

These techniques are technology dependent 
and tightly regulated, eventually restricting  
wider usage of this treatment method. With 
simpler techniques for cell isolation, cell 
therapy may gain impetus in a wide variety of 
hospital settings and with potential for clinical 
applications in large patient populations. 

Intramuscular (IM) and intra-arterial (IA) injec-
tion or a combination of both has yielded pro-
mising results. The rationale behind IM injection 
into the gastrocnemius muscle is to create a 
depot of cells to deliver paracrine activity in the  
ischaemic area. Injections can also be plac ed 
along the occluded native arteries because the  
density of preformed collaterals is highest in  
parallel to the axial arteries, and collateral 
growth occurs preferably at this location. In  
the case of an IA application, blood flow guides 
the injected cells to the border zone of maxi-
mum ischaemia. Nutrient and oxygen supply is  
thought to be optimal there, but the degree of  
uptake of cells from the circulation by IA in jec   tion 
is unknown, and may eventually be a limi  tation 
of this route of administration. Com bined IM  
and IA delivery of stem cells has also been used 
with safe and effective outcomes, and can 
po tentially incorporate the be nefits of both  
routes. Head-to-head comparisons of different 
administration routes of cell therapy in patients 
with CLI have not been well studied. There are 
isolated reports of superior reported efficacy of 
each of these routes of administration in small 
patient populations in selected studies. 

The number of injected concentrated mononu-
clear cells (MNCs) has been as low as 0.1 x 109 
MNCs and as high as 50 x 109, with positive 
effects on perfusion reported even when low 
cell numbers were used. Direct comparisons of  
the degree of positive effects between differ-
ent cell doses have been rarely studied. We 
performed a randomised comparison of frac-
tionated doses in a small group of patients and 
showed that increasing doses did not seem to 
improve the clinical outcomes [5]. However, 
this study was limited by a small sample size. 
MYSTAR is the only published clinical trial with 
a positive correlation between the number of 
injected stem cells and the rate of improvement  
of cardiac perfusion. It demonstrated that the 
only predictor for a reduction in infarct size 
was the number of intra-myocardial injected 
cells. However, these results have not been 
duplicated in the setting of CLI. In this regard, 
it may be pertinent to mention that young 
patients with thromboangiitis obliterans (TAO) 
treated with stem cell therapy showed a much 
better response rate in terms of wound healing, 
abrogation of rest pain and increase in walking 
distance than patients with peripheral athero-
sclerotic disease (PAD) who are older, have 
several co-morbidities and also a substantially 
lower BMMNC count than TAO patients. No def-
inite proof for the importance of cell numbers 
exists so far, and large well-designed trials will 
be required to address the dosage issue. Also, 
there is no proven correlation between CD34+ 
count and therapeutic response so far. 

There is emerging scientific evidence showing 
safety and efficacy of stem cell therapy [1-4]. 
TACT trial assessed long-term safety and clini-
cal outcomes with mortality and leg amputa-
tion-free interval as primary end-point [4, 6]. 
At 3 years, overall survival was 80% in patients 
with PAD (74 patients) and 100% in TAO (41 
patients), and amputation-free rate was 60% in 
PAD and 91% in TAO. BONMOT-1 trial included 
51 patients with impending major amputation 
and had a 3.2-year follow-up. Limb salvage was 
59% at six months and 53% at last follow-up. 

The clinical condition of the patient may play 
a role in the final result. It has been observed 

ed the safety of stem cell use in this clinical indi-
cation. We have treated 53 patients with critical  
limb ischaemia with stem cell therapy. All  
procedures were technically successful, with out 
complication. Among the 37 patients, in whom 
6-month follow-up is completed, 83% reported 
relief of rest pain, limb salvage and healing of 
the ulcers. At present, recruitment for an RCT 
is underway to assess the efficacy of this treat-
ment method in a group of patients with CLI.

The above consistent improvement has been 
documented despite the fact that the type of  
stem cells used (peripheral blood or bone mar-
row derived) may not be the best in terms of 
efficacy or CD34+ count, the doses used may 
well be sub-optimal, the supportive therapeu-
tic options for stimulation of cells with reduced 
functioning due to advanced age and PAD 
have yet not been identified, the best route of  
administration (IA, IM, both or other) has yet  
not been defined, the optimal outcome  
measures have yet not been identified and the  
opti mal duration when the outcome is most 
visible has also not been defined. The outcomes  
of this therapy may be improved by the  
applica tion of imaging technologies that allow 
the investigators to track the location, engraft-
ment, and survival of the administered cell 
po pulation. Despite these limitations, most 
studies have shown substantial improvement 
in clinical outcomes. Some reports suggest that 
the patients with TAO may respond better to 
this therapy than those with atherosclerosis [11].

Overall, although proof with large randomised 
trials for stem cell therapy is still lacking, the 
current evidence shows its ability to improve 
tissue perfusion and result in limb salvage. 
Pre     liminary reports have established its safety, 
feasi    bility and efficacy on several important 
endpoints. Further, pre-clinical studies with 
combination of cell and gene therapy have also  
shown encouraging results. This may be an 
op tion to address the limited number and 
function of progenitor cells in elderly patients 
and those with co-morbidities. Further research 
will define the role of this strategy in suitable 
patients. At this time, the evidence for cell-bas ed 
therapies is encouraging. There is a need for 
optimised trials to address various issues as  
mentioned above and define the treatment al go-
rithms in patients with different clinical classes.   

Prof. Sanjiv Sharma is the founding member and  
a past-president of the Indian Society of Vascular 
and Interventional Radiology (ISVIR) and the Asia  
Pacific Society of Cardiovascular and Inter ven-
tional Radiology (APSCVIR). He has been an asso-
ciate editor of CVIR since 2009. Prof. Sharma is 
Head of the Department of Cardiac Radiology at 
the All India Institute of Medical Sciences. He has 
received a number of awards for his research work 
within India and the Asia-Pacific region, and has  
been an invited speaker at SIR, CIRSE, the GEST 
meetings, and at a wide number of national 
meetings in Europe, Asia, the Middle East and 
North America.

Sanjiv Sharma 
All India Institute of  
Medical Sciences
New Delhi, India

that the majority of patients with Rutherford 
class 6 who underwent stem cell therapy did 
eventually go on to have an amputation within 
three months [7]. In other clinical settings, stem 
cell therapy has a beneficial effect on physio-
logic and anatomic parameters, including ulcer 
healing, ankle-brachial pressure index (ABI), 
pain-free walking distance, transcutaneous 
oxygen pressure measurements (TcO2), and the 
scale of resting pain. 

Three large recent meta-analyses have recon-
firmed the beneficial effects with similar results 
[8-10]. The most recent one was published in  
late 2012 in which the authors searched 
Pubmed, EBSCO and the Cochrane Central 
Register of Controlled Trials (to approximately 
July 25, 2012) for data from randomised con-
trolled trials (RCTs) for comparing autologous 
BMMNC therapy with controls and with inci-
dence of amputation as primary end-point  
(6 RCTs, 333 patients) [8]. Stem cell therapy sig  ni-
ficantly decreased the incidence of amputation 
[odds ratio (OR), 0.37; 95% confidence interval 
(CI), 0.22-0.62; P = 0.0002], and the efficacy had 
not significantly declined within 6 months after 
stem cells were transplanted [OR, 0.33; 95% CI,  
0.16-0.7; P = 0.004 within 6 months and OR, 0.30;  
95% CI, 0.11 to 0.79; P = 0.01 within 3 months]. 
The rate of amputation-free survi val after stem 
cell therapy was significantly increased in 
patients with Rutherford class 5 CLI [OR 3.28; 
95% CI, 1.12 to 9.65; P = 0.03] while there was 
no significant improvement in patients with 
Rutherford class 4 [OR 0.35; 95% CI, 0.05 to 2.33; 
P = 0.28] compared with controls. Stem cell 
therapy also improved ulcer healing [OR, 5.83; 
95% CI, 2.37 to 14.29; P = 0.0001]. 

Another meta-analysis published in 2009 per-
formed an electronic search in MEDLINE and 
EMBASE databases (1980 to 2008) and included 
543 patients from six randomised controlled  
trials that were comparable with regard to pa tient 
selection, study design, and endpoints [9]. The-
rapeutic angiogenesis showed a significantly  
clinical improvement as compared to placebo in  
patients with PAD (odds ratio [OR] = 1.437; 95% 
confidence interval [CI] = 1.03–2.00; P = 0.033). 

English literature in medline, excerpta medica 
and the Cochrane database for trials of autolo-
gous cell therapy in patients with PAD pub-
lished before 31 January 2009 was searched in  
a meta-analysis published in 2010 [10]. The 
authors included controlled and non-controll ed  
randomised and non-randomised trials using 
autologous bone marrow or granulocyte colo ny 
stimulating factor (G-CSF) mobilised peripheral  
blood cells to treat PAD, and collected data 
from trials of G-CSF monotherapy, as a control  
treatment. In this meta-analysis of 37 trials,  
autologous cell therapy was effective in im prov-
ing surrogate indexes of ischaemia, subjective 
symptoms and hard endpoints (ulcer healing 
and amputation). In comparison, G-CSF mono-
therapy was not associated with significant 
improvement in the same endpoints. Patients 
with TAO showed larger benefits than patients 
with PAD. IM route of administration and use of 
BM cells seemed more effective than IA admin-
istration and use of mobilised peripheral blood 
cells. The procedures were well tolerated and 
generally safe.

In addition to the above, a large number of  
single centres’ controlled and uncontrolled 
studies and anecdotal reports have shown con-
sistent varying degrees of clinical benefit in 
terms of relief of symptoms, improvement in 
indices such as ABI, TcO2 and collateral number  
and density, among others, in different symp-
tom classes of limb ischaemia [1-10]. No nega-
tive trial in terms of clinical outcomes has yet  
been reported. All published studies have re port-
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Transarterial chemoembolisation (TACE) plays 
a major role in the treatment of patients with 
unresectable hepatocellular carcinoma (HCC) 
and remains the only intra-arterial therapy that 
provides significant survival benefit in selected 
patients (Barcelona Clinic Liver Cancer [BCLC] 
stage B) [1]. The main advantages of TACE are 
the reduced systemic toxicity profile and effec-
tive local tumour control. The advent of new 
drug delivery systems (drug-eluting beads; 
DEB-TACE) which are able to deliver greater 
drug concentrations to tumours and further 
reduce systemic drug exposure as compared 
with conventional TACE [2-3] has led to a shift 
away from conventional TACE towards DEB-
TACE in the treatment of patients with HCC, 
especially in the US and Europe.

The main anti-cancer effects of chemoembo-
lisation are a combination of ischaemia and 
direct chemotherapy-induced cytotoxicity of 
the cancer cells. Although chemoembolisation  
can cause massive tumour destruction, tumour 
recurrence is frequently encountered. It has 
been postulated that the reason for tumour 
recurrence is the stimulation of the neo-angio-
genic pathway which has been shown to be 
significantly up-regulated within 36 hours of 
TACE, presumably as a result of the hypoxia 
caused by embolisation within the tumour. 
Indeed, surrogate markers of tumour hypoxia 
including the Hypoxia-inducible Factor 1 alpha 
(HIF-1alpha) as well as the Vascular Endothelial 
Growth Factor (VEGF) are directly up-regulated 
after TACE procedures, suggesting direct stimu-
lation of angiogenesis [4]. As a result, disturbing  
the angiogenic pathway during planned treat-
ment with TACE is extremely appealing. One  
such approach consists of using the drug, 
sorafenib, a multikinase inhibitor with strong 
anti-angiogenic properties, in combination 
with TACE. In this way, the negative hypoxic 
changes induced by TACE within the tumour 
would possibly be counter-balanced by 
sorafenib. Sorafenib had previously been 
shown to significantly prolong survival over 
placebo in a randomised trial that led to the 
approval of the drug for patients with HCC [5]. 
Here, we will review the latest data on the use 
of combination TACE and sorafenib for patients 
with HCC. 

A single-centre prospective Phase II trial 
de signed to evaluate the safety and efficacy 
of concurrent sorafenib and DEB-TACE therapy 
(n=35 patients with unresectable HCC) included  
patients with ECOG performance status of 0 to 1,  
Child-Pugh liver function up to B7, and segmen-
tal portal vein thrombosis (BCLC C). Patients 
were treated on a 6-week cycle regimen, in 
which one cycle consisted of 400 mg sorafenib 
twice daily, initiated one week before DEB-TACE.  
The 35 patients were treated with a to tal of  
128 cycles of therapy. All patients received DEB-

TACE (mean dose of doxorubicin de creased 
over time: cycle one, 75 mg; cycle two, 60 mg; 
cycle three, 49 mg). The primary end-points of 
the study were safety and toxicity, the second-
ary end-point was efficacy. All patients expe-
rienced at least one treatment-related toxicity 
during cycle one. However, most toxicities were 
minor (only 17% of all toxicities were grade 3-4).  
Using EASL criteria, the objective tumour 
re sponse rate to treatment was 58% and the 
disease control rate was 100%. This study was 
truly the first to confirm the safety profile of 
the DEB-TACE sorafenib combination [6]. The 
final efficacy data also demonstrated promising  
survival outcomes. 

The first global trial on the use of DEB-TACE with  
sorafenib, which was recently presented, is a 
Phase II randomised, double-blind, placebo-
controlled SPACE study (Sorafenib or Placebo in 
Combination with DEB-TACE for Intermediate-
Stage HCC), that enrolled patients across  
85 centres in Europe, North America and Asia. A 
total of 307 eligible patients were randomised 
to either sorafenib (n = 154) or placebo (n = 153) 
in addition to DEB-TACE. The patients received 
a dose of 400 mg sorafenib twice daily or a 
matching placebo continuously at a cycle 
duration of 4 weeks. DEB-TACE was used in all 
patients within the first 3-7 days after the first 
dose of sorafenib or placebo and subsequently 
on day 1 of cycle 3, 7 and 13 respectively. The 
primary end-points of that study were efficacy 
(Time to Tumour Progression [TTP] according 
to RECIST) and safety. Overall survival, time to 
vascular invasion and other surrogate markers  
of progression were defined as secondary 
end-points. Median TTP was 169 days in the 
sorafenib group and 166 days in the placebo 

group. TTP at the 25th and 75th percentile was 
112 days/88 days and 285 days/224 days in the 
sorafenib and placebo groups, respectively. 
It is interesting to note that the hazard ratios 
were low, favouring the combination treat-
ment over the placebo arm. The SPACE study 
therefore appears to suggest a positive effect 
of sorafenib when given in combination with 
DEB-TACE as the overall preliminary results 
regarding survival are also encouraging [7]. 

Multiple trials investigating the outcome of  
conventional TACE in combination with 
sorafenib are also available. In particular, a  
South Korean non-randomised prospective  
single-arm Phase II study investigating the  
Combination of Transcatheter Arterial Chemo-
embolisation and Sorafenib for Patients with 
Unresectable Hepatocellular Carcinoma 
(COTSUN) focused specifically on safety and 
tolerability. The initial results appear to be 
promising, with a median TTP of 7.1 months 
(7.3 months in BCLC stage B; 5.0 months in 
BCLC stage C), while the 6-month progression-
free survival rate was 52% and the safety  
profile appeared to be manageable [8]. 

Other ongoing studies should shed even more 
light as to the potential benefits of this combi-
nation therapy. An example is the multi-centre 
study in Asia on the combination of conven-
tional TACE with sorafenib in patients with 
Hepatocellular Carcinoma Trial (START) which 
should provide further insight into progres-
sion-free survival (PFS) and time to progression 
(TTP) hopefully in the next year [9]. As already 
mentioned, other trials are underway and 
results should be available at the end of 2014.

In summary, the combination of sorafenib and 
TACE in patients with unresectable HCC is safe 
and appears to be well tolerated. The toxicities 
are primarily associated with sorafenib usage 
and largely mirror the reported toxicity profile 
of sorafenib monotherapy. Although promising,  
the efficacy of this combination therapy has yet  
to be confirmed. Data from existing and on -
going studies should help definitively answer 
this question. Only then should the combina-
tion of sorafenib and TACE be recommended 
for patients and included in treatment  
guidelines.   

Chemoembolisation and systemic treatment in  
hepatocellular carcinoma

Treatment synergies in liver tumours
Special Session
Monday, September 16, 08:30-09:30
Room 111

Don‘t miss it ! 
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trial. J Clin Oncol, 2012. 30(suppl 4; abstr LBA154)

8.  Park, J.W., et al., Phase II study of concurrent transarterial 
chemoembolization and sorafenib in patients with unresectable 
hepatocellular carcinoma. J Hepatol, 2012. 56(6): p. 1336-42

9.  Chung, Y.H., et al., Interim analysis of START: Study in Asia 
of the combination of TACE (transcatheter arterial chemo-
embolization) with sorafenib in patients with hepatocellular  
carcinoma trial. Int J Cancer, 2013. 132(10): p. 2448-58

Prof. Jeff Geschwind is widely recognised as an 
authority on interventional oncology. His multi-
disciplinary team at Johns Hopkins has been 
responsible for many advances in cancer therapies,  
especially in the field of tumour meta bolism  
disruption. He has given over 200 keynote speech-
es at scientific assemblies, annual meetings and 
symposia, and is a regular faculty member at 
CIRSE and ECIO meetings.

His co-author, Dr. Julius Chapiro, is currently a 
post-doctorate research fellow at Johns Hopkins 
and will return to Charité Hospital in Berlin to 
complete his radiology residency training in 2014.  

Jean-François Geschwind 
Johns Hopkins University 
School of Medicine
Baltimore, USA

Jeff Geschwind, Julius Chapiro

Table 1: Existing Studies for the Combination of TACE and Sorafenib 

Investigators  Patient # Study Design BCLC Child-Pugh-Class End Points

Dufour et al.  14 cTACE + Sorafenib B-9 A (13)  Safety, Toxicity  
(2010)   C-5 B (1) 

Pawlik et al. 35 DEB-TACE B-12 A (89%)  Safety, Toxicity,   
(2011)  + Sorafenib C-23 B (11%) Efficacy,  
     Overall Survival

Park et al. 50 cTACE + Sorafenib B-(82%) A (94%) Safety, Toxicity,   
(2011, COTSUN)    C-(18%) B (6%) Efficacy,  
     Overall Survival

Lencioni et al. 154 DEB-TACE N/A A (100%) Efficacy (TTP),  
(2012, SPACE)  + Sorafenib   Overall Survival,  
     Safety

Qu et al. (2012) 45 cTACE + Sorafenib B-16  A (33)  Safety, Efficacy,  
   C-29 B (12) Overall Survival

Chung et al. 162 cTACE + Sorafenib A-28  A (131)  Safety,  
(2012, START)   B-131  B (11) Progression- 
   C-3  free Survival

Zhao et al. 222 cTACE + Sorafenib B-45 A (86%) Safety,   
(2013)   C-177 B (14%) Overall Survival

Cui et al.  65 cTACE + Sorafenib N/A N/A Efficacy, 
(May 2013)     Overall Survival

ECIO 2014 April 23-26, 2014, Berlin, Germany
European Conference on Interventional Oncology
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Injuries to the supra-aortic arteries are relative ly  
rare, constituting less than 10% of arterial 
trauma. Trauma-induced fistulae, pseudo- 
aneurysms and dissections can result in neuro-
logical complications or death. The relative 
inaccessibility of arteries in the supra-aortic 
region makes endovascular treatment particu-
larly attractive. Extensive surgical dissection is 
often required to achieve control, and mobility 
and mortality rates can be up to 30% in surgical  
series. Extensive surgical exposure is often 
required, including infraclavicular or supra-
clavicular incision, thoracotomy and median 
sternotomy. The minimally invasive, endo-
vascular approach should avoid tissue damage, 
bleeding, infection, pain, and will also shorten 
recovery time.

Subclavian and axillary artery injuries are most 
frequently caused by penetrating trauma. 
Associated injuries can include trauma to the  
brachial plexus, oesophagus, sympathetic chain 
and the spinal cord. Signs of traumatic subcla-
vian artery injury include pulse deficit of the 

ipsilateral limb, severe external haemorrhage, 
expansile haematoma, palpable thrill and find-
ings of acute arterial ischaemia. Imaging diag-
nosis is normally made by contrast-enhanced 
CT with suitable reconstructions. Surgery in 
this area can be difficult requiring an extensive 
dissection with potential injuries to structures 
such as the recurrent laryngeal nerve, vagus 
nerve, phrenic nerve and innominate vein. An 
endovascular approach can be used via a trans-
femoral access. Inability to traverse the tran-
sected subclavian artery, from a transfemoral 
access, may require a retrograde transbrachial 
approach. For pseudoaneurysms and arterio-
venous fistulae a covered stent is placed. The 
stent is normally oversized by approximately 
1 mm. A completion angiogram is performed 
to rule out an endoleak and to confirm satis-
factory distal runoff to the forearm and hand. 
Initial technical success should approach 100%; 
however, long-term follow-up data are scarce.  

Carotid arterial injuries (Figs. 1 & 2) may be as a  
result of penetrating or blunt trauma. Blunt 
trauma can be as a result of extreme hyperex-
tension and rotation of the neck or by a direct 
blow to the vessel. Penetrating injuries are most  
common ly due to gunshot wounds and stabbing  
incidents. Iatrogenic injury frequently occurs 
especially during central venous puncture pro-
cedures. The neck has been divided into three 
zones: zone 1 is below the cricoid cartilage, 

zone 2 between the cricoid cartilage and angle 
of the mandible and zone 3 is above the angle of  
the mandible. Injuries to the caro tid artery are 
most commonly seen in zone 2. Clinical signs of  
caro tid injury are difficult to evaluate and in clude 
focal neurological deficits, pulsatile bleed ing 
and enlarging haematoma. Most pa tients, par-
ticularly with blunt trauma, have few signs of 
cervical trauma or neurological de fi cit at  
presentation. A delayed diagnosis may occur.  

Endovascular treatment of carotid injuries is 
particularly beneficial for proximal injuries, 
avoiding the morbidity of a median sternotomy.  
In addition, high internal carotid injuries are 
also difficult to manage surgically due to the 
extensive dissection and mandibular subluxa-
tion often acquired. Endovascular treatment 
may include vessel occlusion with coils or 
detachable balloons. Alternatively, carotid flow 
may be preserved with a covered or uncovered 
stent. An uncovered stent may decrease flow 
into a pseudoaneurysm by increasing laminar 
flow through the stent lumen and by allowing 
coils to be placed within the pseudoaneurysm 
through the interstices.

Carotid artery dissection may be complicated 
by embolisation of intracerebral vessels with 
neurological damage, complete occlusion of 
the true lumen or, on occasion, hypoglossal 
nerve damage. Symptoms are variable and the 
onset may be delayed. Imaging by CT or MRI is 
useful before contemplating an endovascular 
procedure. A short dissection without neuro-
logical sequelae may be treated by conserva-
tive measures such as anticoagulants. More 
extensive or complicated dissections can be 
treated by endovascular stenting.  

Vertebral artery trauma is rare with very few 
published large series. Clinical presentation is 
usually related to other associated injuries and 
75% of patients with vertebral artery injuries 
have no evidence of arterial trauma on clinical 
examination. Injuries are usually diagnosed by 
angiography or CT. Vertebral pseudoaneurysms 
can be treated with proximal and distal vessel 
occlusion using coils. Alternatively, small cov-
ered stents can be used to maintain patency of 
the vessel (Fig. 3). Arterio-venous fistulae can 
be treated by coil or balloon occlusion.  

There is little consensus as to the use of anti-
coagulants for supra-aortic trauma. Particularly 
for endovascular procedures in the carotid 
and vertebral arteries, most authors will give 
a loading dose of an anti-platelet drug such as 
clopidogrel and/or intra-procedural heparin. 
Varying regimens have been used during the 
follow-up period including warfarin therapy, 
dual and single anti-platelet therapy. These 
medications have been continued for variable 
periods of time with no scientific evidence to 
support a particular approach.

Conclusion

Endovascular techniques are useful in the  
management of supra-aortic trauma in a variety 
of situations. Due to the relative rarity of arterial  
injury in this location the medical literature is 
somewhat sparse with relatively small series of  
patients reported. A fully randomised trial of 
surgery versus endovascular treatment is, for 
practical reasons, unlikely to ever be complet ed.  
However, the high morbidity and mortality 
associated with the surgery required in this 
area will probably mean that endovascular 
techniques can have a dominant role in this 
area.

Supra-aortic arterial trauma – endovascular management Trauma
Special Session
Tuesday, September 17, 08:30-09:30
Room 116

Don‘t miss it ! 

 Suggestions for further reading: 
1. Schonholz CJ, Uflacker R, De Gregorio MA, Parodi JC. Stent-graft  

treatment of trauma to the supra-aortic arteries. A review. The 
Journal of Cardiovascular Surgery 2007; 48(5): 537-549

2. Du Toit DF, Strauss DC, Blaszczyk M, De Villiers R, Warren BL. 
Endovascular treatment of penetrating thoracic outlet arterial  
injuries. European Journal of Vascular and Endovascular 
Surgery 2000; 19:489-495

3. Yi AC, Palmer E, Luh GY, Jacobson JP, Smith DC. Endovascular 
treatment of carotid and vertebral pseudoaneurysms with 
covered stents. American Journal of Neuroradiology 2008; 
29(5): 983-987 

Dr. Peter Ellis is a CIRSE Fellow whose interests 
include vascular interventions, non-vascular 
interventions and transcatheter embolisation. He 
is particularly experienced in the realm of trauma-
tology, and has spoken on this topic at previous 
CIRSE meetings, as well as being featured in the 
trauma issue of Interventional IQ magazine. As a 
consultant interventional radiologist at Belfast’s 
Royal Victoria Hospital, his work also includes  
a large case load of fibroid embolisation and  
endocrine radiology, as well as responsibility for 
the screening and follow-up imaging protocols  
for the hospital’s AAA screening programme,  
and placement of any necessary stent-grafts. 

Peter Ellis
(EBIR)
Royal Victoria Hospital
Belfast, UK

Peter Ellis (EBIR)
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Fig. 1: 55-year-old female patient with 3-month 
history of TIAs following surgery for carotid body 
tumour 5 years previously. (a) shows a carotid 
pseudoaneurysm at the distal anastomosis;  
(b) shows exclusion with a wallgraft covered stent.

a

b

Fig 2: 30-year-old male with history of fracture at 
base of skull and severe tinnitus. (a) shows a right 
carotid arterio-venous fistula; (b) shows successful 
exclusion with coils.

a

b

Fig 3: Male patient with blunt neck trauma.  
(a) shows large vertebral pseudoaneurysm;  
(b) shows exclusion of the pseudoaneurysm with 
a small covered stent.

a

b





Endovenous Treatment for Varicose Veins– the First Choice in the UK

The National Institute for Health and Clinical 
Excellence (NICE) in the UK has just published 
[1] new guidelines for the management of 
symptomatic varicose veins. This is an impor-
tant document with a significant healthcare 
impact for the future. Interventional radiologists  
(IRs) involved in the investigation and treat-
ment of venous disease will be encouraged by 
their five key recommendations.

The first two priorities are that all symptomatic 
patients with primary and recurrent varicose 
veins, those with lower limb skin changes and  
all patients with healed or active venous ulcers 
must be referred to a specialist vascular service  
for assessment and treatment. Thirdly all 
venous disease should be assessed by  
non-invasive duplex ultrasound.

The key recommendation states that endother-
mal ablation – both radiofrequency ablation 
(RFA) and endovenous laser ablation (EVLA) –  
MUST be offered as the first choice of treat-
ment. If endothermal ablation is not suitable 
or is declined, then ultrasound-guided foam 
sclerotherapy (UGFS) should be offered. Only if 
these three methods of treatment are unsuit-
able or declined should traditional surgical 
treatment be offered. The final recommenda-
tion insists that conservative compression  
therapy should only be considered if interven-
tional treatment is not suitable or declined.

The new NICE guidelines will give a real boost 
to the adoption of ultrasound-guided percu-
taneous catheter-delivered methods to treat 
superficial venous incompetence. IRs have 
been relatively slow in Europe to develop their 
skills in this area compared to IR colleagues in 
North America. The expertise and co-operative 
experience that IRs have in other endovascular  
techniques can be readily applied to venous 
treatments. A review of the techniques avail able 
to IRs will be presented at a Special Session and  
two Hand-on Workshops here at CIRSE 2013.

Marked disparity in varicose vein  
treatments across Europe

A recent paper has analysed the burden of 
venous disease throughout Europe [2] has come  
up with interesting findings. The authors used 
figures from Eurostat, the statistical office of the  
EU in Luxembourg and from the UK Office for  
National Statistics (UKONS). Population and 

prevalence data and the number of varicose vein 
procedures performed in each country were 
obtained for 2010.

Comparison of predicted and actual numbers 
of patients requiring treatment for venous dis-
ease showed the UK, Finland and Sweden are 
potentially undertreating the problem. In con-
trast, all other European countries represented 
are treating more patients than expected. Up 
to a four-fold difference between the above 
three and the others exists, in particular in 
Germany, the Netherlands and Austria.

The evidence for endovenous treatments is 
now indisputable

This author [3] and others have reviewed all 
the comparative data concerning “traditional” 
surgical and newer methods to treat varicose 
veins. The largest meta-analysis examined 64 
eligible studies, which included over twelve 
thousand limbs, with DUS findings as outcome 
[4]. Average follow-up was 32 months and 
estimated pooled success rates at 3 years were 
highest for EVLA with 94%, followed by RFA (84%), 
surgery (78%) and foam sclerotherapy (77%). 
EVLA was significantly superior to all other 
methods to abolish saphenous incompetence. 
RFA and UGFS were equally effective as surgery.

New kids on the block

The endothermal ablation methods EVLA and  
RFA are now equally considered to be first 
choice, but both have the disadvantage of 
needing ultrasound-guided perivenous tumes-
cent local anaesthesia. This should not be any  
problem to an accomplished radiologist, but 
has a significant learning curve for surgeons 
and can be quite uncomfortable for the 
patient, as well as being time-consuming [5].

The latest two vein occlusion methods have been  
developed which avoid the need for tumescent  
anaesthesia. The first is a combina tion of mecha-
nical vein wall abrasion and che mical ablation 
(mechano-chemical ablation, MOCA) delivered 
by the Clarivein® device (Vascular Insights, CT,  
USA) [6]. The other me thod is to occlude the  
great saphenous vein with cyanoacrylate ad -
hesive using the VenaSeal™ Sapheon Closure 
System (Sapheon Inc, NC, USA) [7]. Both new 
devices and techniques will be presented and 
their outcomes reviewed at the CIRSE meeting.

The Clarivein™ device consists of a handle unit 
with a motor which drives a central wire rotat-
ing at 3500 rpm, inside an infusion catheter  
system, and protrudes from the catheter lumen. 
This simultaneously causes abrasion of the 
vein-wall lumen while a continuous application 
of liquid sclerosant is delivered directly to the 
endothelium along the length of the treated 
vein.

The first published results quoted the six-
month closure rate at 96% (29/30 limbs). This 
rate was maintained at subsequent 2-year fol-
low-up [6]. The safety and efficacy of Clarivein™ 
has been shown in another study of 30 limbs in 
25 patients. A comparison of MOCA/Clarivein 
with RFA in 68 patients reported significantly 
less pain in the first 14 days post-procedure, 
with earlier return to normal activities and 
work. Larger veins (>15mm) are less suitable 
for MOCA and the device can get caught in 
recanalised recurrent truncal veins.

Sapheon™ (Sapheon Inc, NC, USA) has develop-
ed a proprietary cyanoacrylate adhesive (SCA)  
with a hydrophobic delivery catheter for per-
manent closure of incompetent superficial  
truncal varicose veins. The procedure involves 
standard percutaneous access and the Sapheon™ 
5 Fr sheath is advanced to the SFJ. The SCA is 
loaded into a special syringe and delivered to  
within 3 cm of the end of the hydrophobic 
catheter tip. The tip is placed 5 cm below the 
SFJ and two injections of glue are given 1 cm 
apart, while the SFJ is compressed with ultra-
sound-guidance for three minutes. The adhe-
sive is delivered at 3 cm intervals along the 
target vein using 30 seconds of compression 
for each delivery. No compression bandaging 
or stocking is used.

The first-in-man study has reported the out-
comes in 38 patients. At 30 days’ follow-up, 
6 patients (16%) had thrombophlebitis. Only 
one limb had a 1 cm segment of incomplete 
ab lation (97% closure) and the one-year occlu-
sion rate was 92%. A prospective multicentre 
European study sponsored by Sapheon™ has 
reported six month results on 69 patients with 
a mean follow-up of 3 months, showing a total 
occlusion rate of 94% [8]. Thrombophlebitis 
was the main side-effect in 6 cases (9%). These 
short-term closure rates are comparable with 
thermal ablation methods, but longer-term 
results are awaited.

The future is endovenous

The endothermal methods, chemical ablation  
(UGFS) and mechano-chemical ablation 
(Clarivein) techniques will all be demonstrated  
at the CIRSE annual meeting Hands-on Work-
shops in Barcelona in September. You will have  
an opportunity to get genuinely practical 
ex pert advice from among Europe and North 
America’s most preeminent IRs in venous inter-
ventional treatment. Although a very popular 
and over-subscribed HoW, some last minute 
cancellations may occur – please contact the 
Registration team to enquire about participating. 

 References:
1. National Institute for Health and Care Excellence. Varicose veins 

in the legs – the diagnosis and management of varicose veins. 
(Clinical guideline 168) 2013: guidance.nice.org.uk/CG168

2. Moore HM, Lane TRA, Thapar A et al. The European burden of 
primary varicose veins. Phlebology 2013 28; Suppl 1: 141-47

3.  McBride K. Changing to endovenous treatment for varicose 
veins: How much more evidence is needed? The Surgeon 2011; 
9: 150-59

4.  van den Bos R, Arends L, Kockaert M et al. Endovenous  
therapies of lower extremity varicosities: a meta-analysis.  
J Vasc Surg 2009;49:230-39

5.  Toonder IM, Lawson JA, Wittens CHA. Tumescent, how do I do 
it? Phlebology 2013;28 Suppl 1:15-20

6.  Elias S, Lam YL, Wittens CHA. Mechanochemical ablation:  
status and results. Phlebology 2013; 28 Suppl 1:10-14

7. Lawson J, Gauw S, van Vlijmen C et al. Sapheon: the solution? 
Phlebology 2013;28 Suppl 1:2-9

8.  Proebstle TM, Alm J, Rasmussen L et al. The European Multicen  ter  
study on Cyanoacrylate Embolization of refluxing Great Sa phe-
nous Veins without tumescent anesthesia. J Vasc Surg 2013;1:101
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Room 115

Don‘t miss it ! 

In addition to his work at the Queen Margaret 
Hospital, Dunfermline, Dr. Kieran McBride runs the 
Scottish Vein Centre, a private clinic in Edinburgh 
that specialises in minimally invasive treatments 
of varicose veins (www.scottishveincentre.co.uk). 
His research interests include venous thrombosis, 
vascular stenting and MR angiography, and his 
recent research papers include ‘Intercostal artery 
aneurysm with coarctation of the aorta’.
As a recognised venous specialist, he has long 
been involved in running CIRSE varicose vein 
workshops, as well as having been featured in the 
venous edition of Intervention IQ magazine. 

Kieran McBride 
Scottish Vein Centre
Edinburgh, UK

Kieran McBride

Today’s Featured Papers

FP 2201
Dialysis intervention and venous access
Outcomes of AV fistulas and grafts after 
interventional stent–graft deployment in 
haemodialysis patients
C. Schmelter, V. Ruppert, D. Vorwerk;  
Ingolstadt/DE
Room 115

FP 2202 
EVAR and TEVAR
A systematic review and meta-analysis of 
abdominal compartment syndrome after 
endovascular repair of ruptured abdominal 
aortic aneurysms
C.D. Karkos1, N. Patelis2, T.E. Kalogirou1, I. Giagtzidis1, 
D.W. Harkin3; 1Thessaloniki/GR, 2Athens/GR, 
3Belfast/IE
Room 113

FP 2203
Gynaecological intervention (including UFE)
Systematic review and meta-analysis of em bo-
lic agents in uterine artery embolisation
R. Das1, R. Champaneria2, J. Daniels2, A.-M. Belli1; 
1London/UK, 2Birmingham/UK
Room 132

FP 2204
Neuro and carotid intervention
Effect of pitavastatin on preventing ischemic 
complications with carotid artery stenting 
(EPOCH-CAS): a multicenter prospective study
K. Takayama1, N. Ikeda2, K. Imai3, M. Sakamoto4,  
I. Nakagawa4, T. Wada4, I. Nakahara5, O. Masuo6, 
H. Tanemura7, N. Toma7, M. Maeda7, H. Suzuki7, 
W. Taki7; 1Yao City/JP, 2Takatsuki/JP, 3Kyoto/JP, 
4Kashihara/JP, 5Kokura/JP, 6Wakayama/JP, 7Tsu/JP
Room 131

will be presented in the Free Paper sessions, taking place from 16:45-17:45

FP 2206
Oncologic intervention 3
Noninvasive treatment of breast cancer: 
clinical experience of a single center using 
magnetic resonance-guided high-intensity 
focused ultrasound (MRgFUS) in patients 
with focal disease
L. Di Mare, A. Napoli, F. Pediconi, F. Boni, V. Noce, 
C. Catalano; Rome/IT
Room 133

FP 2207
Thyroid ablation, closure devices and  
IR quality
Interventional radiology emergency service 
provision for a large urban population: 
Glasgow’s initial 3.5-year experience
A.I. Christie, I. Robertson, J.G. Moss; Glasgow/UK
Room 130

FP 2208
Peripheral vascular disease intervention 2
Platelet responsiveness to clopidogrel 
treatment after peripheral endovascular 
procedures and evaluation of the optimal  
cut-off value and clinical effect of high 
platelet reactivity on treatment: the 
PRECLOP study (NCT01744613)
S. Spiliopoulos, G. Pastromas, K.N. Katsanos,  
P.M. Kitrou, D. Karnabatidis, D. Siablis; Patras/GR
Room 112

FP 2209
TIPS and portal vein intervention
Technical and clinical outcome of transjugu-
lar intrahepatic portosystemic stent-shunt: 
bare metal stents versus polytetrafluoro-
ethylene-covered stent-grafts
B.A. Radeleff, T.L. Gockner, N. Kortes, C.M. Sommer,  
H.U. Kauczor, U. Stampfl; Heidelberg/DE
Room 129



Terumo – Evolving from diagnostic to therapeutic solutions

concentrate aspirated bone marrow for an 
auto logous reinjection to promote angiogen-
esis pro moting lower limb perfusion. This tech-
nology addresses those patients with critical 
limb ischemia where mechanical revasculariza-
tion is no longer an option. 

Terumo in cooperation with its affiliated company  
Microvention is to launch another innovative de -
vice which is a dual layer Carotid stent featuring  
an outer braided mesh scaffold and a dedicated  
inside micromesh. The outer mesh is intended 
to provide appropriate radial force keeping the 
lesion open and the inside micromesh to pre-
vent any emboli from prolapsing into the stent 
lumen. This is a unique solution for the endo-
vascular treatment of carotid artery disease.

The end of 2012 saw Terumo formed a strategic 
alliance with AngioCare Company, in order to  
develop and market Renal Sympathetic Dener-
vation system named Iberis™. The ablation 
catheter with an outer diameter of 4Fr facilitates  
radial access to the renal artery in order to treat 

arterial hypertension. Currently Iberis™ is the 
only available catheter having a range of  
products specifically designed for radial access.

In addition to our Peripheral Vascular Solutions, 
Terumo offers several comprehensive treatment  
solutions: 
·  A wide range of high performance Progreat® 

microcatheters for precise delivery of  
embolization material

·  Peripheral Coiling, with AZUR® Peripheral 
HydroCoil® (Pushable, Detachable and 
Framing versions) 

·  Bland embolic, Bead Block® are widely used 
in the treatment of hypervascularized tumors 
and arterio-venous malformations

·  Innovative drug-eluting DC Bead® (DEBDOX™ 
& DEBIRI™) to treat cancer 

·  This year will see Terumo introduce a 
novel microwave ablation system, called 
MicroThermX™ extending the interventional 
oncology portfolio.

To learn more about the dedicated Terumo 
solutions, please come and visit us in Barcelona 
at CIRSE 2013, booth n°33 or under  
www.terumo-europe.com

Terumo is a global medical device manufactu-
rer, with its headquarters in Tokyo. Since 1921  
it is renowned for high quality and innovative  
products. With its mission “Contributing to 
Society through Healthcare” the Terumo 
Corporation pursues global business develop-
ment designed to improve the quality of 
healthcare for people all around the world.

Over the past 90 years Terumo has continuous-
ly broadened its business scope. In 1985, the 
company launched the famous hydrophilic 
guide wires and went on to set the industry 
standard in the areas of introducer sheaths, 
diagnostic catheters and guide wires. From that 
time on, Terumo has evolved from a manufac-
turer of diagnostic equipment to a developer 
of innovative therapeutic solutions for the 
treatment of peripheral artery disease (PAD). 
Nowadays Terumo offers a complete portfolio 
from arterial puncture to therapeutic devices, 
such as PTA balloons and stents. 

The Peripheral Vascular Solutions portfolio 
includes the dedicated self-expanding stent 
Misago®, the PTA balloon catheter Renma®- 0.035”  
and Senri® - 0.018”, as well as a wide choice of  
guide wires, angio-, support- and aspiration-
catheters and other access materials. Of parti-
cular note is Terumo’s unique implementation 
of Rapid Exchange technology for peripheral 
applications. This novel approach enables fast, 
safe and convenient procedures. 

Terumo with its affiliate company Harvest 
Technologies offers a dedicated system to  

Advertorial

DC Bead®, Bead Block®, DEBIRI™and DEBDOX™ are trademarks of  
Biocompatibles UK Ltd. DC Bead® and Bead Block® are manufact-
ured by Biocompatibles UK Ltd and distributed in Europe by 
Terumo Europe NV. Biocompatibles UK Ltd is a BTG International 
group company. DC Bead® is not cleared by the FDA for sale or  
distribution in the USA. Please refer to the Instructions for Use 
which accompany the product. Further information is also  
available at www.biocompatibles.com/dcbead-ifu 

MicroThermX™ is a trademark of BSD Medical Corporation. 
MicroThermX™ is manufactured by BSD Medical Corporation and 
distributed in Europe by Terumo Europe N.V.

Iberis™ is a trademark of Terumo (China) Holding Co., Ltd. and 
ANGIOCARE MEDICAL CO.,LTD.
Iberis™ is manufactured by ANGIOCARE MEDICAL CO.,LTD. and 
exclusively distributed in Europe by Terumo Europe N.V



As a special service to members,  
CIRSE is offering a Members‘ Lounge  
at Barcelona 2013.

All CIRSE members are invited to take a rest,  
have some complimentary snacks and  
make use of our wireless internet connection. 

Our exclusive Members’ Lounge is located 
in the entrance level, to the left of the exhibition area.

Members‘ Lounge
Entrance Level

Hotel
· Hilton Diagonal Mar
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clinical challenge. An understanding of exactly 
which characteristics of HCC and treatment 
regimen may predict the clinical outcome is 
essential for prescribing individualised, 
evidence-based therapeutic strategies [10].

Thermally-sensitive doxorubicin carriers: 
towards a better understanding of a novel drug-delivery platform

Hepatocellular carcinoma (HCC) is the sixth 
most common cancer and the third leading 
cause of cancer-related death [1]. Unlike most 
solid cancers, future incidence and mortality 
rates for HCC are projected to largely increase 
in several regions around the world over the 
next 20 years, mostly as a result of the dissemi-
nation of hepatitis B and C virus infection [2, 3]. 
Despite the widespread implementation of 
surveillance programmes of at-risk populations, 
the large majority of patients are not surgical 
candidates, due to impaired liver function 
caused by the underlying chronic liver disease, 
associated co-morbid conditions, or tumour 
multifocality at the time of the diagnosis [4]. 

Image-guided radiofrequency ablation (RFA) is 
commonly offered to HCC patients who have 
been rejected for surgery [5]. Recent reports on 
long-term outcomes of RFA-treated patients 
have shown that in patients with Child-Pugh 
class A cirrhosis and small solitary tumours, 
5-year survival may reach 50-70% (6). Unfortu-
nately, the results of RFA are highly dependent 
on tumour size and the presence of large (3 mm 
or more) abutting vessels. The rate of complete 
tumour eradication, in particular, drops to less 
than 50% in tumours larger than 3 cm [6].   

Lysolipid Thermally Sensitive Liposomes (LTSL, 
Celsion Corporation, Lawrenceville, NJ) is a 
unique liposomal technology with a novel 
mechanism of action that delivers high drug 
concentrations in a region targeted with the 
application of localised heat. The mechanism 
of action of this technology is based on three 
main concepts: (a) administered as a standard 
intravenous infusion, LTSL circulate through the 
bloodstream and as a nanoparticle is preferen-
tially taken up by the liver and through the EPR 
(enhanced permeability and retention) effect 
into the tumour, concentrating at the tumour 
site; (b) a heating device – such as an RFA probe 
– heats the tumour tissue: the localised admin-
istration of heat accentuates the leakiness by 
increasing the porosity of the tumour vascula-
ture, causing more drug-delivering liposomes 
to be carried into the tumour; and (c) when 
tissue reaches a temperature of 40°C or greater, 
the heat-sensitive liposome rapidly changes 
structure – the liposomal membrane then 
releases the chemotherapeutic agent directly 
into the surrounding tissue, but only where 
the heat is present. This method concentrates 
doxorubicin in the area of likely recurrence and 
the area related to tumour invasion [7, 8].
 

The LTSL platform has the ability to be applied 
to a variety of drug products. The first formu  la-
tion that has been investigated clinically is 
ThermoDox (Celsion Corporation, Lawrenceville, 
NJ). ThermoDox, delivered by intravenous infu-
sion, is designed to be used in combination 
with hyperthermic (heat-based) treatments, 
such as RFA, microwave ablation, and high 
in tensity focused ultrasound. The localised 
release of highly concentrated doxorubicin is 
expected to expand the effective treatment 
zone of these technologies, significantly 
increasing the ablation margin to capture 
micro-metastases and microscopic vascular 
invasions, which are most commonly respon-
sible for post-treatment disease recurrence 
(Fig. 1) [7, 8].
 
While the potential clinical benefit of 
ThermoDox is currently being assessed in 
seve ral areas, such as colorectal liver metastases 
and recurrent chest wall breast cancer, the 
first Phase III trial that has completed recruit-
ment is the HEAT Study. The HEAT Study is a 
700-patient, double-blind, placebo-controlled 
trial designed to evaluate the safety and effica-
cy of ThermoDox in combination with RFA in 
patients with unresectable HCC. HEAT is the 
largest and the first global study ever conduct-
ed in the field of image-guided tumour abla-
tion. In the trial, ThermoDox was well-tolerated 
with no unexpected serious adverse events. 
However, the study did not provide sufficient 
evidence of clinical effectiveness, as measured 
by the trial’s primary endpoint defined by the 
Special Protocol Assessment agreed to with the 
U.S. FDA, progression-free survival [9]. 
 
Patients enrolled in the HEAT Study are current-
ly being followed to the secondary endpoint of 
overall survival. In addition, additional analyses 
of the data from the trial are being performed 
in order to assess the future strate gic value of 
ThermoDox. In particular, post-hoc findings 
suggest that optimised heating cycles markedly 
improve RFA plus ThermoDox’s potential for 
clinically relevant improved survival outcomes. 
In post-hoc analyses presented at the 9th Annual 
Meeting of the World Conference on Inter-
ven tional Oncology and at the 4th European 
Conference on Interventional Oncology, 
ThermoDox was shown to improve overall sur    vi-
val in patients with a single lesion if their le    sions 
undergo RFA for 45 minutes or more. These 
findings apply to HCC lesion regardless of size 
and represent a subgroup of approximately 

300 patients or 42% of the patients in the HEAT 
Study (9). In particular, in the patient subgroup 
treated in the ThermoDox arm whose RFA pro-
cedure lasted longer than 45 minutes and was 
completed within 90 minutes (40% of single 
lesion patients), overall survival improved by 
66% (Hazard Ratio of 0.602) when compared to 
the control arm of RFA treatment only (9). In the 
patient subgroup treated in the ThermoDox 
arm whose RFA procedure lasted longer than 
90 minutes (23% of single lesion patients), 
overall survival almost doubled (Hazard Ratio 
of 0.508) when compared to the control arm of 
RFA treatment only [9]. It is hypothesised that 
this effect is due to minimally effective tissue 
uptake of LTSL requires at least 45 minutes of 
RFA to adequately achieve critical tissue 
concentration. 
 
The Hazard Ratios reported above should be 
viewed with caution since they are not statisti-
cally significant and the HEAT study has not 
reached its median point for overall survival 
analysis. Patients will be followed to the 
secondary endpoint of overall survival, and 
more precise information on subgroup analysis 
based on RFA heating duration will become 
available [9].
  
Several questions remain as we attempt to 
improve treatment outcomes in HCC patients. 
The pathophysiologic complexity of HCC, 
balanced with a goal of providing effective 
tumour therapy with preservation of organ 
function, makes optimal treatment choice a 

Fig.1: Pathology shows colorectal cancer hepatic 
metastasis with tumour stranding into surround-
ing liver tissue and micrometastasis.
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Treatment synergies in liver tumours
Special Session
Monday, September 16, 08:30-09:30
Room 111

Don‘t miss it ! 

Prof. Riccardo Lencioni is a one of the world’s fore-
most interventional oncology specialists, known 
for his hugely influential work in HCC, including 
RFA, combined TACE and PEI, and microwave 
ablation. He is a highly active CIRSE Member, 
serving as ECIO Chairperson from 2008-2013, 
a Member of the CIRSE Scientific Programme 
Committee from 2010 to the present day, and the 
Chairperson of the CIRSE Membership Committee 
from 2009 to 2011. Prof. Lencioni is a founding 
member of the International Liver Cancer Asso-
ciation. Alongside his many publications, he has 
served on the editorial board of CVIR, Investi gative 
Radiology, European Radiology, and Journal of 
Hepatology.

Riccardo Lencioni 
(EBIR)
Cisanello University Hospital
Pisa, Italy

Riccardo Lencioni (EBIR)





How should we treat aneurysms of the main SMA  
or the coeliac trunk?

One fundamental rule is not to take on an 
aneurysm that enters the ‘heroic realm’ unless 
there is good reason not to approach it by  
surgery (open/laparoscopic/robotic). One could 
be accused of self-indulgence when treating 
those with simple surgical solutions by complex  
endovascular techniques, though it is true  
pre-operative endovascular techniques can 
facilitate surgical cure.

The skill-set for management is well within the 
capability of most IRs, and routine GI-bleeding 
management provides a good training ground. 
Often these lesions require the interventional-
ist to call upon a range of endovascular tech-
niques, which makes such lesions both challen-
ging and satisfying to treat. The anatomy may 
allow the operator latitude to choose the tech-
nique with which they are most comfortable. 
The best piece of equipment for the more dif-
ficult cases is a colleague with good eyes, ears 
and hands to complement your endeavour. A 
steadying hand on both wire and shoulder can 
combine to best effect for complex cases. For 
younger colleagues, there are ample meeting 
workshops available and vendors are always 
available to help with demonstration and  
proctoring for unfamiliar technologies.

The ‘universal protocol’ or ‘TIME OUT’ is also 
crucial to success. One really needs the whole 
IR-suite team on board for these cases, and 
everyone needs to understand the goals of the 
imaging and procedure. Ensuring that all the 
necessary equipment and back-up equipment 
is available is fundamental, as on occasion one 
has to ‘make it up as one goes along’ or change 
tack.

I am of the opinion that when most of us get 
our catheters and wires to the neck of the 
aneurysm, we are all perfectly capable of dis-
posing of them. Thus getting the approach 
platform correct and stable is a basic require-
ment. In this regard, I like a ‘tri-axial’ system 
using a braided bright tip sheath, within which 
I navigate an angled catheter and micro-cathe-
ter combination. Though you can bypass the 
sheath, you will frequently regret it later on in 
the procedure particularly in tortuous anatomy.

There are many ways to categorise therapeutic 
approaches: fundamentally, all work through 
aneurysm/pseudoaneurysm thrombosis  
induction. I consider two approaches: 

1.  Vessel preservation – seeks to treat the 
aneurysm whilst preserving the feeding 
artery, and 

2.  Vessel sacrifice – seeks to treat the  
aneurysm by depriving it of its blood supply. 

Embolic techniques (pushable/detachable coils)  
are probably the techniques most are comfort-
able with and have access to, and are most 
likely the most cost-effective across a range of  
aneurysm configurations. Open stent/coil com-
binations are an option with wider-necked 
aneurysms. Covered stents are an alternative 
and a nice solution for straight arteries. Many 
of those for 5/6 Fr systems are too stiff and 
unwieldy for the smaller, tortuous mesenteric 
vasculature. I have, however, used coronary 
stents in this manner. Flow stents must be 
mentioned, as they are the ‘hot topic’ of the 
moment. Essentially these are uncovered stents 
that divert flow from the aneurysm and induce 
thrombosis. Though designed for the cerebral 
vasculature, they have been translated into 
other body parts such as limbs and kidney. I 
think the jury is still out on them for all body 
parts and they are a very expensive solution 
not available to most practitioners. There is a 
certain disquiet about their ability to move, 
given they are being placed in fairly mobile 
vascular targets.

In summary, visceral aneurysms are infrequent, 
but are a constant clinical challenge where 
endovascular solutions can provide an elegant 
cure. Interventional radiologists are best placed 
to provide an algorithm of diagnosis and thera-
py and the techniques required are within the 

realm of most practitioners. As an entity they 
deserve a more critical assessment than the 
‘hammer and nail’ approach used heretofore, 
but the low incidence will inhibit any major 
change for the foreseeable future.

Leo Lawler (EBIR)
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Visceral artery aneurysms
Special Session
Monday, September 16, 10:00-11:00
Room 111

Don‘t miss it ! 

Dr. Leo Lawler has a wide range of interests, 
including vascular interventions, non-vascular 
interventions, interventional oncology, clinical 
practice and transcatheter embolisation. This 
broad spectrum of interventional experience is of 
great benefit in his role as Chairperson of CIRSE’s 
Clinical Practice App Task Force, which is  
currently in development and is planned to 
launch in spring 2014. His involvement at the 
CIRSE Congress is long-standing, and the EPOS 
Educational Certificate of Merit Award in 2009 
went to his team for their work on unusual acute 
complications of carotid artery angioplasty and 
stenting.

Leo Lawler
(EBIR)
Mater Misericordiae  
University Hospital
Dublin, Ireland

Coeliac and mesenteric aneurysm and pseudo-
aneurysm are vascular terms that imply a call 
to action. They also tell a tale of how much we 
don’t know. Most of us will have come across 
some or all variations of coeliac/mesenteric 
aneurysm in our careers, but none of us has 
such a level of evidence that allows a critical 
appraisal of the who, when and how to treat. 
Thus the entity remains in one of those corners  
of care governed by custom and practice, 
where we don’t really know the aetiology, can 
only guess the natural history, and the decision 
to treat is frequently based on a somewhat 
arbitrary round number.

They present from a range of medical and sur-
gical sources, but the interventional radiologist 
is frequently the final common pathway and 
is thus best placed to proffer a management 
opinion.

The first step is to get a comprehensive  
diagnostic assessment. Though all diagnostic 
modalities are helpful, the best ‘one-stop shop’ 
is an arterial phase 3D CT angiogram using 
MPR/cMPR/MIP and VRT post-processing. This 
fulfils the diagnostic checklist and limits DSA 
to selective, pre-set projections. Planning and 
equipment are dictated by:
1.  Site
2.  Orthogonal dimensions/neck size and  

temporal change
3.  Access/approach vessels/neck
4.  Feeding and draining arteries  

(‘front door and back door’)
5.  Mural character

We generally treat the small minority of  
aneurysms that are symptomatic, demonstrate  
rapid temporal change or have signs of im pend-
ing/contained rupture. The vast majority how-
ever are an incidental, asymptomatic imaging  
finding and in many their calcified walls sug-
gest their presence may not be new. We are 
generally loath to let them go once over a 2 cm 
dimension, which is a rule of thumb applied  
to all visceral aneurysms, but lacks an evidence 
base. It is likely that this is an oversimplification 
and leads to some overtreatment, but I doubt 
we shall be able to refine patient selection  
further at present. Borderline lesions may be 
submitted to surveillance in select cases, but 
such patients will likely never be discharged 
from such programmes even after lengthy  
periods of stability. 
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Local Course

Peripheral Arteries & Lower Extremities

Amsterdam (NL), November 15-16, 2013 (Basic/recommended for Level 1)
Expand your knowledge of arterial interventions, including indications,
use of stents, SFA and BTK approaches, management of diabetic foot
and thrombolysis and thrombectomy. Clinical knowledge will be reinforced
by Hands-on Workshops and an Interactive Case Discussion.

Autumn offers yet more opportunities to avail of the tailor-made local 
courses offered by the European School of Interventional Radiology. 
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Drug-Coated Balloons in the Treatment of Peripheral Artery Disease 
PAD – Eurocor offers its PTA Balloon FREEWAY™ 014 and 035

Encouraging experiences and clinical studies 
recommend that DCBs might play an impor-
tant role in addressing these challenges by 
delivering local antiproliferative agents to the 
vasculature without leaving metal behind (i.e. 
stent-implantation). DCBs are indicated in a 
broad array of indications e.g. for the treatment 
of recurrent stenosis after insufficient PTA, 
in-stent restenosis (ISR) and de novo lesions 
in challenging anatomies. Especially patients 
with critical limb ischemia and open wounds 
could profit from this treatment method by 
enhanced primary patency rates. 

The coating makes the difference – FREEWAY™ 
uses a special homogenous coating 

Eurocor’s DCB technology utilises a homogen ous  
1:1 shellac/paclitaxel coating. When the balloon  
is expanded the antiproliferative drug paclitaxel  
is released to inhibit the proliferation of smooth  
muscle cells by disturbing microtubule forma-
tion. Paclitaxel is applied to the surface of the 
balloon in a final concentration of 3 μg/mm². 

FREEWAY™ Features

·  Non-crystalline coating surface, special  
shellac-paclitaxel coating 

·  Balloon lengths of 20-150 mm for  
Ø 2.0-8.0 mm with different shaft lengths 

·  Excellent catheter flexibility with tapered, 
hydrophilic shafts and low tip entry profiles

Interim Results of Freeway Stent Study  
presented

FREEWAY™ shows promising results, in  
combination with bare-metal stents (BMS), 
in a randomized trial in the SFA – other  
randomized trials are ongioing.

FREEWAY™drug-coated balloon for the 
treatment of de novo lesions in the  
super ficial femoral artery (SFA) or  
popliteal arteries.

The Freeway Stent Study is an international, 
multicenter, open, prospective randomized 
study conducted in 15 European sites to inves-
tigate the rate of clinically driven target lesion 
revascularization (TLR). 200 patients suffering 
from de novo lesions that need to be stented 
are enrolled and randomized in a 1:1 ratio. Both 
groups will be treated by Nitinol stent implan-
tation following postdilatation with either a 
drug-coated balloon (FREEWAY) or a standard 
balloon. The primary endpoint is the rate of 
clinically driven target lesion revascularization 
(TLR) at 6 months. After 6 and 12 months, the 
patients will undergo a duplex follow-up or an 
angiographic follow-up (a clinical FU at  
12 month will finalize the study). 

Currently 111 patients have been enrolled, 
whereof a 6 month follow-up is now available 
for 79 patients. 40 of them have been treated 
with a Nitinol stent and FREEWAY DCB. 

The trend shows a very low target lesion 
revascularization (TLR) rate of only 2.5% after 
treatment with FREEWAY DCB, whereas the 
POBA group shows a TLR rate of 10.2 %. Also a 
higher rate of primary patency for the DCB arm 
compared to the POBA arm (86.1% vs. 75.7%, 
respectively) has been found. These findings 
are reflected in a significant better clinical out-
come regarding Rutherford classification after 
6 months follow-up (0.25±0.66 vs. 0.69±0.97, 
respectively; p=0.02).

Rates of restenosis after treatment of peri-
pheral artery disease (PAD) in the lower 
extremities are a serious problem. Eurocor 
has designed two dedicated peripheral DCB 
catheters to treat patients to target athero-
sclerotic lesions in the superficial femoral 
artery (SFA) and infrapopliteal arteries in 
below the knee (BTK) vessels without  
leaving any metal behind. 

Eurocor’s drug-coated PTA balloon generation 
FREEWAY™ has been developed exactly for the 
needs of endovascular specialists to overcome 
the limitations of existing therapies to PAD 
e.g. high restenosis rates and stent fractures. 
FREEWAY DCBs are available in two versions of 
which FREEWAY 035 is designed for the treat-
ment of femoropopliteal arteries and  
FREEWAY 014 for the treatment of infrapopliteal 
arteries (BTK). Both products provide excellent 
crossability, trackability and pushability.

The aim is to avoid stent implantation and 
to avoid amputation

A PTA treatment is the ideal solution, but 
the outcome (patency rate) is limited due to 
restenosis after primary PTA or stent place-
ment. Anatomical challenges in the superficial 
femoral artery (SFA), increasing lesion lengths 
and the high number of patients with total 
occlusions could exacerbate the problem. DCB 
in peripheral arteries may solve this problem.  
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Q: What made you interested in and support 
the interventional radiology (IR) service at your 
institution?

A: The numerous benefits that IR brings to 
patients would be reason enough to support  
this service at the Strasbourg Teaching Hospi tal.  
Of course, it is also very important to us to 
encourage a service that helps us enhance our 
global exposure. IR procedures and all the new 
clinical practices that can be developed also 
arouse great intellectual interest, which makes 
it particularly exciting to get involved in such 
projects. 

Furthermore, the quality of our medical and 
paramedical team is a real chance for the 
Strasbourg Teaching Hospital. Indeed, not only 
is our medical team of international reputation,  
which is obviously great for our image, but Prof.  
Gangi (interventional radiologist at the 
Strasbourg Teaching Hospital) is also eager to 
help our institution work on better financing 
patterns and offer the best service possible to 
our patients. The whole team’s commitment 
leads us to do our best to support the IR service.

Q: Which benefits does IR bring to patients, 
the other collaborating departments and your 
institution generally?

A: Thanks to IR, new treatments and medical 
procedures can be introduced. Several medical 
disciplines are concerned by these innovative 
methods, especially oncology. Indeed, over the  
last few years, the treatment of specific tumours  
has been significantly improved, thus dramati-
cally increasing chances of recovery. In addi-
tion, IR has proved very useful in pain treat-
ments, which is another significant benefit for  
many patients whose suffering can now be 
soothed. As populations age, due to well-
known demographic reasons, it becomes even 

Q: Why did you start supporting interventional 
radiology (IR) at the AMC?

A: We have had a strong IR department for 
quite a long time and an especially active IR 
presence in the fields of vascular, neuro- and 
gastrointestinal interventions. IR has complete ly  
changed the outlook on many of the diseases 
we treat, enriching the service we can provide 
to our patients. This is a big asset to the hospi-
tal’s image, but most of all it offers great bene-
fits to the patients which no hospital  
administrator can ignore.

more necessary to foster IR procedures allowing  
for quicker recovery and shorter hospitalisation.

We also strongly believe in the new medical 
collaborations that can be forged between IR 
and the other departments of the Teaching 
Hospital. We already mentioned oncology, 
but other disciplines such as vascular surgery 
would greatly benefit from the development 
of common procedures and/or surgical tech-
niques. Thanks to Prof. Gangi’s commitment 
and skills, we have been able to initiate new 
collaborations, not only within the institution 
but also with research centres like the Centre 
National pour la Recherche Scientifique (CNRS) 
as well as national and international medical 
teams, and even with industrial partners.

In terms of image, it is important for Strasbourg 
Teaching Hospital to support the IR service, 
whose achievements contribute to our national 
and international reputation. Being a reference 
centre in IR allows the institution to attract more  
patients and strengthen our regional position.

Furthermore, as a Teaching Hospital, one of our 
main missions consists in supporting research 
and education. Our IR service helps us fulfil this 
mission by taking part in national and inter-
national research programmes, publishing on 
new medical techniques and allowing French 
and foreign doctors to train in Strasbourg.

Q: IR is one of the fastest developing disciplines 
of modern medicine. Why is it important for 
institutions to offer such cutting-edge services?

A: In an increasingly competitive environment, 
it is essential to take good care of the hospital’s 
image. Indeed, offering the latest technology, 
innovation and quality helps us attract both 
patients and doctors, despite the poor medical  
demographic situation in France, especially for  

Q: How do the interventional radiologists 
co-operate with the other physicians in your 
hospital?

A: At the AMC, interventional radiologists co-
operate very closely with other specialists and 
referring physicians, such as surgeons and  
in ternal specialists. This interdisciplinary effort  
is incredibly important and I fully support a 
professional set up which has made interdisci-
plinary treatment discussions much more effi-
cient. It has been embraced by all specialists 
involved, as they can see that since working so 

radiologists. Thanks to a strong IR team, we 
ap peal to and keep talented doctors who help  
strengthen the team, reinforce our high stand-
ards and implement new treatments. Good 
working conditions are another factor attract-
ing doctors to our hospital. This includes the 
latest IR equipment with reduced X-ray expo-
sure in high-tech operating rooms, which we 
can offer thanks to our partnerships with the 
industry.

As for patients, although the French funding  
system tends to discourage innovation in 
healthcare, we think that we as a Teaching 
Hospital ought to support the extra cost of 
these cutting-edge technologies so that we 
can publish their beneficial outcomes, raise 
awareness, and then eventually benefit from a 
change in financing patterns. However, this is a  
great challenge for Strasbourg Hospital and its  
overdrawn budget, and we would appreciate  
any help coming from regional and other 
stakeholders to do the financial lobbying.

We also hope that patients will come to the 
teaching hospital not only for IR procedures 
but more generally for its whole range of 
activities, hence helping finance complex IR 
procedures.

Finally, in terms of investment, it is strategic to 
be at the forefront of this fast developing disci-
pline, otherwise one could easily fall behind 
other centres and face a technological gap 
which soon will be impossible to bridge.

Q: Less invasive procedures are proving more 
popular with patients. How important is it for 
institutions to answer the patient demand?

A: The patients are, of course, the core raison 
d’être for a hospital: how could we not take 
into account their wishes, especially in a  

closely together there has been an improve-
ment in the care they can offer their patients 
and an overall increase in the number of 
pa tient referrals to our hospital. Treating com-
plex diseases requires a complex approach. 
From our experience we can say that it truly 
pays off, though, and our patients benefit from 
it greatly.

Q: How has your hospital benefited from the 
service provided by your interventional radi-
ologists?

A: Our service does not only attract individual 
patients, but we have also witnessed a steady 
increase of referrals to our institution from spe-
cialists of other hospitals who see our service as 
a benefit to their patients. At the moment, we 
have six interventional radiologists working in 
the department as well as a continuous stream 
of interventional radiologists in training.

www.amc.nl

competitive environment? Patients want smaller 
scars, less side effects and early discharge, all of 
which is also beneficial to the hospital.

But more than just the demand for less invasive 
procedures, we pursue the larger goal of best 
quality and safety. And when you read the 
comments of patients who have been treated 
by our IR department, you will soon realise that 
they praise not only the technical aspects and 
outcomes of the procedure, but also the high 
quality of human relationships and characters 
on both, the medical and paramedical staff.

That the patient is treated with kindness and 
dignity is, of course, nothing that can be dictat-
ed from above. It has to come from within a 
great team, which we are fortunate to have.

External link: www.chru-strasbourg.fr

5 minutes with Armelle Dion and Sophie Weil

5 minutes with Prof. Marcel Levi

Director of Equipment (until July 2012), Director of Equipment (from July 2012), Strasbourg University Hospitals, France

Chairman of the Executive Board, Amsterdam Medical Centre, The Netherlands

These articles were originally published in 
Intervention IQ magazine. For further information 
on a range of IR issues, please visit 
www.iqonline.eu, or visit our IQ Lounge here at CIRSE.
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The study is still ongoing. As of August 2013, 15 centres are active and 136 patients enrolled.

Introduction

Posterior circulation stroke accounts for appro-
ximately 20% of ischaemic stroke. Stenosis of 
the vertebral arteries accounts for 20% of pos-
terior circulation stroke and is associated with a 
particularly high recurrence rate (20-40% in the 
first three months). Despite this, there are signi-
ficantly less data on the recurrent stroke risk 
or on optimal management when compared 
with the amount of data on carotid artery 
stenosis. In fact, it is likely that the risk of recur-
rent stroke after vertebrobasilar TIA or stroke 
has been underestimated, and a recent meta-
analysis and a prospective analysis of data from 
OXVASC have suggested that the recurrent 
stroke risk is at least as high in posterior circula-
tion stroke as in anterior circulation stoke, and 
is possibly even higher. 

While vertebral stenosis can be treated using 
surgical revascularisation and bypass, data are 
only available from case series, as there are no  
randomised trials of surgical procedures for 
posterior circulation disease. Furthermore, 
although vertebral stenosis has been treated 
by stents, there are insufficient data on whether 
it is better to stent or treat with drugs.

VIST (the Vertebral artery Ischaemia Stenting 
Trial) was established to counter the lack of 
re search into treatments of vertebral artery  
stenosis, as despite many cases of vertebral  
stenosis being treated with stents, the informa-
tion around whether it is better to stent or use  
drugs is insufficient. VIST is a randomised con-
trolled study designed to compare stenting 
plus medication versus medication alone and 
to examine the peri-operative risk and long-
term efficacy of stenting. The trial has two 
aims: to compare stenting vs. standard drug 
treatment alone in patients who have had a 
recent stroke or TIA due to vertebral stenosis; 
and to examine peri-operative risk and long-
term efficacy.

Starting with a feasibility phase in the UK 
re cruiting 100 patients, the trial has now been 
awarded funding through the NIHR Health 
Technology Assessment stream (HTA) to recruit 
a total of 540 patients in both UK and non-UK  
centres, providing an opportunity to ex pand 
into the rest of Europe and thus provide a more 
thorough comparison of the different  
treatment methods. 

Another way that VIST will contribute to our 
knowledge of treatments for vertebral artery 
stenosis is the economic analysis that will be  
carried out as part of the trial. A detailed ana  ly -
sis of the cost and cost-effectiveness of ver  tebral 
angioplasty and stenting for symptomatic ver-
tebral stenosis versus best medical treatment 
will be undertaken; cost and cost-effectiveness 
will be explored both during the ‘within-trial’ 
period and also over the expected lifetime of 
the patient. This is based on the assumption 
that over 80% of the study parti cipants will still 
be alive at 5 years. The cost analysis will take a  
UK perspective, focusing on the National Health  
Service and personal social services, due to our 
anticipation that the majority of patients in this 
trial will be resident in the UK.

Methods

Patients presenting with TIA or non-disabling 
stroke within three months and diagnosed with  
at least 50% vertebral stenosis on CTA or MRA  
are randomised between stenting plus drug  
treatment or drug treatment alone. Randomi-
sation is stratified by site of vertebral stenosis 
(extracranial vs. intracranial). The stenting will be 
performed by an experienced radiologist, who 
will insert a fine wire and tube into the groin or 
arm and use this to feed the stent through the 
blood vessels into the neck. In some cases, bal-
loons will be used to dilate the artery prior to 
inserting the stent and if the radiologist judges 
that angioplasty is a more suitable treatment 
for the patient, the patient will be treated using 
the balloon alone. X-ray pictures (angiography) 
will be taken imme dia te  ly before, during, and 
after stenting to confirm that the wire and 
stent are in the correct place. It is possible that 
stenting will be unsuitable in some patients, in 
which cases the patients will be treated using 
the best medical therapy alone.

Follow-up data are collected at one and six 
months, and patients are seen clinically at one 
year with repeat MRA or CTA imaging to deter-
mine the amount of narrowing in the artery. 
An nual follow-up is continued via telephone 
interview up to the end of the study. Patient 
follow-up via telephone will range from two 
years for the patients who were recruited last 
to around eight years for the first patients to 
be recruited. The primary outcome is fatal or 
non-fatal stroke in any arterial territory during 
trial follow-up.

Which patients benefit from vertebral artery interventions?  
The rationale for the Vertebral artery Ischaemia Stenting Trial (VIST)

Disclosures

This project is funded by the National Institute 
for Health Research Health Technology Assess-
ment (NIHR HTA) Programme (project number 
11/129/16) and will be published in full in Health  
Technology Assessment. The views and opin-
ions expressed therein are those of the authors 
and do not necessarily reflect those of the HTA  
programme, NIHR, NHS or Department of Health.

Carotid and vertebral artery intervention
Special Session
Monday, September 16, 8:30-9:30
Room 115

Don‘t miss it ! 

Dr. Andrew Clifton is a Consultant Diagnostic 
and Interventional Neuroradiologist and Clinical 
Director in Neurosciences in the Atkinson Morley 
Neuroscience Centre, St. George’s Hospital. He is 
interested in both diagnostic and interventional 
neuroradiology and is active in the research of 
stroke, with a particular focus on carotid and  
vertebral stenting. He is also interested in diagnosis 
and treatment of neurovascular disorders includ-
ing intracerebral aneurysms and AVMs, cerebral 
and spinal MRI and CT. He is a Fellow of the Royal 
College of Radiologists and a Member of the 
Royal College of Physicians (UK).

Andrew Clifton 
St. George’s Hospital
London, UK

Andrew Clifton

Inclusion criteria:

·  Women or men aged >20 years of age
·  Symptomatic vertebral stenosis resulting 

from presumed atheromatous disease
·  Severity of stenosis at least 50% as  

determined by MRA or CTA or IAA
·  Symptoms of TIA or non-disabling stroke 

within the last three months
·  Patient able to provide written informed 

consent, be willing to be randomised to 
either treatment, and be willing to participate  
in follow-up

·  If randomised to stenting, stenting is techni-
cally feasible and will be performed within 
two weeks of randomisation

·  No previous stenting in randomised artery
·  No pregnant or lactating women

Conclusions

Until recently, there were only limited data 
available on the treatment options for vertebral 
artery intervention. However, VIST is seizing the 
chance to change this. As of August 2013, 136 
patients across the UK have been enrolled and 
15 centres are active. VIST shows the poten-
tial to transform attitudes towards treatment 
options in this unexplored area. For further 
information, please visit our study website 
(www.vist.org.uk) or contact a member of the 
trial management team.  

Results
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How much does stent design matter in 
treatment of the peripheral artery? 
Moderator: Eric Verhoeven, Nuremberg, Germany

·  Overcoming the unmet needs with the next 
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Vascular Stent
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Unique technologies for the treatment 
of aortic disease     
Moderator: Jost Philipp Schäfer, Kiel, Germany

·  Effect of internal iliac artery interruption:  
Is preservation a must?

 Martin Delle, Stockholm, Sweden
·  Dealing with acute aortic syndromes,
 logistic challenges and decision processes
 Mohamad Hamady, London, UK
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Endovascular abdominal aortic aneurysm 
re pair (EVAR) is today an accepted alternative 
to open surgery for selected patients with aortic 
pathology, offering reduced rates of periopera-
tive mortality and procedure-associated com-
plications, and overall reductions in the length 
of patient hospitalisation. However, despite 
these known excellent early results, many 
patients treated with EVAR require re-interven-
tion during medium and long-term follow-up  
due to complications related to the procedure. 
The most common complication is represented 
by endoleak, which is defined as the persis-
tence of perigraft flow within the aneurysmal 
sac excluded by the stent-graft, with an esti-
mated incidence rate of 2-45% in various series; 
furthermore, it is the major cause of enlarge-
ment and rupture of the aneurysm, and the 
main indication for surgical late conversion. 

For this reason, strict surveillance of these 
patients is mandatory for the early detection of 
endoleaks in order to determine the long-term 
performance of these devices. The preferred 
method of follow-up is represented by multi-
detector row computed tomography (MDCT) 
angiography, which allows the detection of 
endoleaks and other procedure-related com-
plications with high sensitivity. However, the 
main disadvantage of CT is represented by the 
use of ionising radiation. This feature is funda-
mental when dealing with patients who have 
to undergo 3 or 4 CT exams in the first year, e.g. 
before treatment, at 1, 6 and 12 months after 
treatment, by using thinner sections and  
multiple phase acquisitions.

As reported by recent literature, and also sug-
gested by the American College of Radiology, 
unnecessary radiation dose has to be reduced 
in diagnostic imaging. Therefore, it would be  
useful to have another reliable diagnostic 
examination during follow-up.

Colour duplex ultrasound (CDUS) is non-invasive,  
does not use radiation, is less expensive, easy 
to perform and widely available. However, 
although the reliability of duplex ultrasound 

scanning for routine surveillance of abdominal  
aortic aneurysms (AAA) is well accepted, its accu  -
racy and reliability in evaluating aneurysms after  
endovascular repair have not been well defined;  
furthermore, initial studies have had limited 
success. The introduction of ultrasound contrast  
agents and contrast specific imaging (CEUS) has,  
however, rekindled interest in this modality and  
its potential for replacing CTA in routine surveil-
lance. Recent literature has demonstrated that  
the use of microbubble contrast agents signifi-
cantly improves the capability of US to detect 
endoleaks, overcoming its limitations; this is  
principally due to echo-reflection by the metal-
lic portion of stent-graft, presence of calcifica-
tions, and slow endoleak flow, which does not 
allow distinction of colour signals co m ing from 
vessel walls and surrounding tissue from those 
derived from corpuscular haematic components. 

More specifically, in our recent experience 
based on 84 consecutive patients treated with 
EVAR, CEUS significantly improved the visuali-
sation of all parts of the endoprosthesis as well 
as the diagnostic performance in endoleak 
detection, with an obtained sensitivity and 
negative predictive value similar to MSCT angio-
graphy (97.5% and 97.3%, respectively). Due to 
the longer duration of enhancement, lack of 
metallic artefacts and angio-dynamic evalua tion  
of the leak during the dynamic phase, CEUS 
seems more specific than CTA in detection of 
small low-flow endoleaks. Published experien-
ces seem to support the hypothesis that endo-
tension represents a missed or undiagnosed 
endoleak characterised by a very slow flow 
rather than true aneurysm expansion in the 
absence of perigraft flow. On the other hand, 
CEUS could also allow an easier identification of 
small endoleaks with simple diffuse spreading 
of contrast agent into the thrombus in which 
the lack of concentration in a defined and  
confined region of the sac could reduce CTA 
detection capability. 

Furthermore, CEUS allows an angio-dynamic 
visualisation of the agent flow into the aneu-
rysm sac, recognising its direction and more 

easily differentiating the different type of 
endoleaks. However, CEUS also has some limi-
tations: patient habitus (obesity) and bowel gas  
can interfere with imaging and the patient must  
co-operate. Finally, in the post-EVAR follow-up, 
CEUS cannot replace CT-angiography in provid-
ing information related to graft anchoring and 
integrity, aneurysm morphologic changes or 
visceral vessel patency (renal arteries). Based on 
these limitations, CEUS is a fast, non-invasive, 
reliable and valid alternative to MSCT angio-
graphy for endoleak detection in endovascular 
aortic stent-graft patients. However, based on 
its limitations, in the post-EVAR follow-up, it 
cannot replace CTA at all.

In recent years, magnetic resonance angio-
graphy (MRA) has been increasingly used in 
vascular imaging and has proved to be a safe 
and effective non-invasive imaging modality. 
MRA has been evaluated in the follow-up of 
EVAR patients due to the absence of radiation 
exposure and a lower risk of nephrotoxicity. 
However, it is time consuming, costly and not 
universally available. A few studies suggested 
that MRA may be more sensitive than CTA for  
the detection of endoleaks. A potential draw-
back is that stainless steel stents are ferro-
magnetic and therefore at risk of migration by  
the strong magnetic field. Furthermore, they 
cause extensive artefacts. Therefore, only 
patients with MR-compatible nitinol stent-grafts  
should be considered for MRA surveillance. 

In conclusion, perhaps the most effective 
ap proach to reducing radiation exposure is to  
use an alternative imaging modality that does  
not require ionising radiation, such as ultra -
sonography (US), contrast-enhanced US, or mag   -
netic resonance imaging. However, in our opin    -
ion, CTA remains the gold standard for post- 
EVAR follow-up and therefore, we have focused 
our research on optimisation of CT acquisition  
protocols and specifically on feasible approach-
es to reducing radiation exposure. Our experien-
ces seem to demonstrate that a low-dose radia-
tion exposure protocol is feasible for routine 
MDCTA follow-up of patients who undergo EVAR. 

Optimal imaging strategy post-EVAR

All these aspects will be presented and  
discussed in order to define a safe, accurate 
and multimodality post-EVAR follow-up, based 
on the advantages and disadvantages of  
different imaging modalities. 

Surveillance after aortic endografting
Special Session
Tuesday, September 17, 08:30-09:30
Room 112

Don‘t miss it ! 

Dr. Roberto Iezzi specialises in vascular interven-
tions and interventional oncology, particularly 
EVAR and imaging advances. He is an active CIRSE 
Member who has submitted many scientific and 
educational posters on imaging, for which he 
won the EPOS Scientific Certificate of Merit Award 
and Educational Cum Laude Award in 2010 as 
well as presenting at several Special Sessions. He is 
the primary author of a number of peer-reviewed 
papers on IR and diagnostic imaging, including 
CEUS, CT angiography, and MR angiography.

Roberto Iezzi 
Catholic University –  
A. Gemelli Hospital
Rome, Italy

Roberto Iezzi

 Bibliography:
1. Greenhalgh RM, Brown LC, Kwong GP, et al. Comparison of 

endovascular aneurysm repair with open repair in patients 
with abdominal aortic aneurysm (EVAR trial1), 30-day opera-
tive mortality results: randomised controlled trial. Lancet 
2004; 364:843-848

2.  Prinssen M, Verhoeven EL, Buth J, et al. A randomized trial 
com paring conventional and endovascular repair of abdominal 
aortic aneurysms. N Engl J Med 2004; 14:1607-1618

3.  Gorich J, Rilinger N, Sokiranski R et al. Leakages after endo-
vascular repair of aortic aneurysms: classification based on 
findings at CT, angiography, and radiography. Radiology 1999; 
213:767-772.

4.  Zarins CK White RA, Hodgson KJ, et al. Endoleak as a predictor 
of outcome after endovascular aneurysm repair: AneuRx  
multicenter clinical trial. J Vasc Surg 2000; 32:90-107

5.  Vallabhaneni SR, Harris PL. Lessons learnt from the EUROSTAR 
registry on endovascular repair of abdominal aneurysm repair. 
Eur J Radiol 2001; 39:34-41

6.  Sato DT, Goff CD, Gregory RT, et al. (1998) Endoleak after aortic 
stent graft repair: diagnosis by color duplex ultrasound scan 
versus computed tomography scan. J Vasc Surg 28:657-663

7.  Henao EA, Hodge MD, Felkai DD, et al. (2006) Contrast-
enhanced duplex surveillance after endovascular abdominal 
aortic aneurysm repair: improved efficacy using a continuous 
infusion technique. J Vasc Surg 43:259-264

8.  Bargellini I, Napoli V, Petruzzi P, et al. (2005) Type II lumbar 
endoleaks: hemodynamic differentiation by contrast-
enhanced ultrasound scanning and influence on aneurysm 
enlargement after endovascular aneurysm repair. J Vasc Surg 
41:10-18

9.  Napoli V, Bargellini I, Sardella SG, et al. (2004) Abdominal 
aortic aneurysm: contrast-enhanced US for missed endoleaks 
after endoluminal repair. Radiology 233:217-225

10.  Iezzi R, Basilico R, Giancristofaro D, et al. (2009) Contrast-
enhanced ultrasound versus color duplex ultrasound imaging 
in the follow-up of patients after endovascular abdominal 
aortic aneurysm repair. J Vasc Surg 49(3):552-560

11.  Kranokpiraksa P, Kaufman JA, Follow-up of endovascular 
aneurysm repair: plain radiography, ultrasound, CT/CT angio-
graphy, MR imaging/MR angiography, or what? J Vasc Interv 
Radiol. 2008; 19(6 Suppl):S27-36

12.  van Herwaarden JA, Muhs BE, Vincken KL, et al. Aortic compli-
ance following EVAR and the influence of different endografts: 
determination using dynamic MRA. J Endovasc Ther. 2006; 
13(3):406-14

13.  Alerci M, Oberson M, Fogliata A, et al. Prospective, intraindi-
vidual comparison of MRI versus MDCT for endoleak detection 
after endovascular repair of abdominal aortic aneurysms.  
Eur Radiol.2009; 19(5):1223-31

14.  van der Laan MJ, Bartels LW, Viergever MA, et al.Computed 
tomography versus magnetic resonance imaging of endoleaks 
after EVAR.Eur J Vasc Endovasc Surg. 2006;32(4):361-5

15.  Cantisani V, Ricci P, Grazhdani H, et al. Prospective comparative 
analysis of colour-Doppler ultrasound, contrast-enhanced 
ultrasound, computed tomography and magnetic resonance 
in detecting endoleak after endovascular abdominal aortic 
aneurysm repair. Eur J Vasc Endovasc Surg. 2011 Feb; 41(2): 
186-92

16.  Iezzi R, Cotroneo AR, Giammarino A, et al. Low-dose multi-
detector-row CT-angiography of abdominal aortic aneurysm 
after endovascular repair. Eur J Radiol. 2011 Jul; 79(1): 21-8

Fig. 1: A 71-year-old man treated with EVAR (1-month follow-up). 3D (a, c) and  
axial (b) CT images demonstrate a large endoleak located in a postero-lateral 
position, associated with opacification of a lumbar artery (c), and classified as 
a Type II endoleak. However, the leak is also strictly adjacent to the prosthesis, 
with a consequent possible diagnosis of a concomitant Type III endoleak. 
A clear classification of the endoleak was not performed on the basis of 
CT images. Dynamic CEUS images (d) demonstrate the back-filling of the 
excluded aneurismal sac via lumbar artery, excluding a concomitant Type III 
endoleak, as confirmed by DSA (e-g, arrows in f and asterisk in g).

Fig. 2: 3D CT-images of the same patient performed at 1-month (standard-
dose) and 6-month (low-dose). Similar 3D-images with a satisfactory diag-
nostic confidence in evaluating vascular lesions as well as stent-graft-related 
complications are obtained by using both of the two acquisition protocols.
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Multi-layered stents have a role to play in aortic aneurysmControversies in aortic intervention
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Maria Antonella Ruffino

Thoracoabdominal aneurysm repair, even with  
the recent improvements in surgical techniques  
and perioperative care, carries high morbidity  
and mortality rates: the mortality risk rate  
ranges from 4% to 16%, with an in-hospital 
mortality rate of approximately 20% [1].

Cardiopulmonary, renal and neurological com-
plications remain frequent, with an incidence 
of spinal cord ischaemia between 4% and 11% 
[2-6] and a considerable risk of worsening renal 
function (17%-25%) [7, 8].

In recent years, new technical developments in 
the endovascular field have led to the creation 
of custom-made endografts to treat not only 
thoracic and abdominal aneurysms, but also 
even more challenging cases, allowing endo-
vascular treatment of thoracoabdominal  
aneurysms involving the visceral segment.

These new devices can have fenestrations, 
branches, or a combination of the two in order 
to maintain patency of the visceral arteries. A 
recent systematic review of the literature on 
fenestrated endografts  revealed a technical 
success rate of 90.4%, a 30-day mortality rate 
of 2.1%, and an all-cause mortality rate of 16%. 
The pooled (95% CI) estimates during a follow-
up of 15-25 months were 93.2% branch vessel 
patency, 22.2% renal impairment and 17.8% 
secondary interventions.

Another alternative endovascular approach is  
represented by the so-called “chimney” or 
“snorkel” technique. It was introduced to pre-
serve visceral arteries during endovascular 
repair when the proximal edge of the stent 
fabric protruded into their ostium in order to 
extend the sealing zone of a complex aortic 
neck, distally or proximally, thus achieving 
aneurysm exclusion and preserving blood flow 
to the side branches. The role of the “chimney” 
technique in the management of TAAA is still 
unclear because it requires staff with  
multidisciplinary skills.

This technique can be useful for managing 
urgent cases for which fenestrated endograft 
are not available, but the procedures are very 
challenging and require very skilled interven-
tional radiologist or vascular surgeons.

Recent data in the literature [10] report a tech-
nical success of 100%, with an incidence of 14%  
for type I endoleak, 11.8% for renal impairment,  
2.1% for myocardial infarction, and 3.2% for 
ischaemic stroke. The 30-day mortality was 4.3%.

A multilayer flow modulator is a bare, self-
expandable, three-dimensional interlocked, 
multi-layered chromium–cobalt alloy stent. It is 
porous and when deployed for aneurysm treat-
ment, acts like a “dynamic” barrier rather than 
a mechanical barrier (as with a conventional 
stent-graft). It does not prevent blood from 
entering the aneurysmal lesion, but because 
of a haemodynamic flow-modulating effect, 
laminates the flow by a pressure drop. It also 
reduces flow velocity within the aneurysmal 
sac. Both these effects lead to the formation 
of an organised thrombus. In contrast to con-
ventional stent-grafts, it preserves side branch 
patency. It is very flexible and has a low-profile 
delivery system.

Multilayer flow modulators, originally develop-
ed for treating intracranial aneurysms, are pres-
ently used for treating peripheral and visceral 
aneurysms [11]. Braided multilayer stents have 
been applied in several TAAs, with the purpose 
of avoiding certain major complications. Henry 
et al. reported a series of 10 aortic aneurysms 
treated with multi-layered stents, all of which 
thrombosed during follow-up. In some cases, 
shrinkage of the aneurysmal sac was observed 
[12].

plegia or perioperative visceral or renal insult. 
Aneurysm-related survival was 93.7%, all-cause 
survival was 84.8%, intervention-free survival 
92.4% and all of the 202 side-branches covered 
by the device were patent.

To achieve these results, antiplatelet therapy, 
treatment of concomitant stenosis of side bran-
ches should be administered and good over-
lapping between the devices and proper distal 
and proximal landing zone should be achieved.

The multilayer flow modulator offers a promis-
ing alternative endovascular technique to treat 
complex thoracoabdominal disease, but the 
technology requires further development.

Even if many cases have been successfully 
treated by multilayer flow modulator, further 
follow-up is needed to evaluate device  
durability and persistence of results.

Dr. Maria Antonella Ruffino is perfectly placed 
to discuss the pros of multi-layered stents within 
the ‘Controversies in Aortic Interventions’ Session, 
which opens a direct and interesting dialogue on 
the pros, cons and limitations of multi-layered 
stents, having recently published a paper on 
endovascular repair of peripheral and visceral 
aneurysms with the Cardiatis ‘multilayer flow
modulator’. Dr. Ruffino’s interests include vascular 
interventions, interventional oncology and  
transcatheter embolisation.

Maria Antonella Ruffino 
S. Giovanni Battista Torino
Turin, Italy

According to this study and many other cases 
reported in the literature, the application of 
this device in aneurysms with side-branches 
has a number of advantages, especially in high-
risk patients with multiple co-morbidities who 
are unsuitable to undergo open repair or  
conventional endovascular treatments.

The multilayer flow modulator is delivered by a  
flexible pull-back catheter and it can be de ploy-
ed through a small calibre sheath. The device is  
available with a diameter ranging between 28 
and 45 mm and length between 80 to 200 mm. 

The procedure time is much reduced in com-
parison to intervention with a fenestrated graft 
or the chimney technique, because there is no 
need to perform catheterisation of the side-
branches. The multilayer is preloaded on a flex-
ible, pull-back catheter so, once the proximal 
and distal landing zones have been identified, 
it is very easy to deploy. 

Particular attention must be paid to the condi-
tion of visceral arteries which will be covered 
by the stent: if a stenosis is present on a side-
branch, treatment of the lesion must be per-
formed before the deployment of the stent. 
Stenosis located on a visceral branch covered 
by the multilayer can compromise the patency 
of the side-branch itself.

Ruptured aneurysms represent a contraindica-
tion because the device does immediately not 
exclude the aneurysm from blood flow. In most 
reported cases, just imaging at 6 months is 
most likely to demonstrate complete thrombosis 
of the aneurysm sac. 

In France, Cardiatis multilayer flow modulators  
are under evaluation for the treatment of TAAs  
(AFSSAPS, protocol 2008-A01396-49/A). 
Preliminary results at 1 year reported a techni-
cal success of 100%, with no aneurysm-related 
mortality and no spinal cord ischaemia, with 
an aneurysm exclusion rate of 75%. Primary 
branches patency was 97% and secondary 
branch patency was 100%.

A recent clinical investigation [13] reported 
1-year results from the first subgroup of 243 
patients treated worldwide for aortic aneurysm  
or dissection with the multilayer flow modulator.  
Technical success was 98.2%, with no para-
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Controversies in aortic interventions

Don’t miss today’s heated debate on some of  
IR’s most controversial topics!

10:00-11:00 
Room 112

Chimneys and periscopes can replace fenestrated and branched endografts: Pro
J. Hardman (Bath/UK)

Chimneys and periscopes can replace fenestrated and branched endografts: Con
M.A. Funovics (Vienna/AT)
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Despite the growth of endovascular procedures  
in the treatment of abdominal and thoracic 
aneurysms, there are still some white spots on  
the landscape of the aorta where the use of 
classic stent-grafts is impossible or strongly 
limited, such as juxtarenal and thoracoabdomi-
nal aneurysms, which particularly include areas 
with vital side branches.

Attempts have been made to address these gaps, 
such as the use of fenestrated stent-grafts  
and so-called chimney techniques, which have  
shown successful results. The deployment of  
multi-layered stents has been proposed as another 
option to overcome the anatomic limitations.  

Multi-layered stents are already used for the 
treatment of peripheral aneurysms and are 
currently under evaluation in the treatment of 
thoracoabdominal aneurysms, defined as multi-
layered aortic repair systems (MARS). The basic 
idea is to provide a non-covered stent in which 
flow dynamics are directed to reduce wall 
pressure, shear stress and flow recirculation in 
a way which allows the formation of a blood 
clot in the aneurysmal sac. This should induce 
biological effects that lead to shrinkage and/or 
exclusion of the sac, while leaving the vital col-
laterals in the thoracoabdominal section open.

The hypothesis of aneurysm thrombosis using 
a low porosity bare metal stent is not new and 
is based on the observation that, when bridging  
an aneurysmal sac, a metallic stent might alter 
the flow pattern within the aneurysm, thereby 
promoting thrombus formation and aneurysmal  
occlusion. Its use has been shown to be effective  
in occluding peripheral and visceral aneurysms 
and some reports have proposed the device as 
a therapeutic option for the treatment of com-
plex aortic aneurysms. 

Newer devices followed these observations and  
resulted in concepts such as a bare stent system  
made of biocompatible alloy wires, structured 
in several superimposed layers, thus achieving 
low porosity. In an aneurysm with branches, the  
stent should redirect the flow towards the ostium  
of the collaterals by creating a kind of suction 
effect. Consequently, the aneurysm gradually 
shrinks while keeping the collaterals open.

At first glance this concept sounds great, but 
could the critics be right when they argue it is 
too good to be true? Why should this system 
work when there seem to be basic discrepancies  

such as pressure reduction versus patency and 
thrombosis versus patent side vessels?

Going back to those hard days of basic physics  
classes, we all understood that pressure be comes 
equal in communicating vessels. How can we  
now apply this rule to the situation of a multi-
layered stent in an aneurysmal sac? Is it commu-
nicating or not? More physics lessons are 
probably needed, but after weighing up the 
pros and cons, one might consider the situation 
with a multi-layered stent in an aneurysmal sac 
more as an open and communicating system 
than as a closed and non-communicating one.
 
This is also reflected by several observations 
from MARS procedures, where no relevant 
changes in blood pressure were observed and 
where radial systemic pressure to the aneurysms  
stayed unchanged and dependent on patients’ 
systemic blood pressure.

The basis of an “open situation” brings us 
already to the next problem: the evidence of 
endoleaks cannot be satisfactorily answered, 
and probably never will be. The main reason 
for this is the nature of the stent itself: sealing is 
no longer the goal and will never be achieved. 
Therefore the elementary properties of an 
aneurysm, such as endoleaks and aneurysmal 
thrombosis, are not sufficient to describe clini-
cal results after use of a multi-layered stent. 
Types 1 and 3 endoleaks in particular cannot  
be diagnosed at the time of procedure, and 
even subsequent imaging can provide only 
partial information. Particularly the differen-
tiation between the amount of a potential 
endoleak and the amount of residual blood 
flow in the aneurysmal sac can no longer be 
performed. The image of a thombosed aneu-
rysm in a post-operative CT does not preclude 
sac pressurisation, and the risk of rupture may 
not have been eliminated. As a matter of fact, 
observations from first series of MARS have 
assumed Type 1 endoleaks up to 20% of cases.

Regarding thrombus formation, observations 
also vary widely – even when we believe the 
computed models that flow modulation estab-
lishes a situation where thrombus in the sac 
is established whilst the flow to the branch 
vessels stays open, the question still remains 
as to how one can control or adapt the system. 
How many micropores are necessary for each 
dynamic situation, and how can we increase or 
reduce thrombus formations when it becomes 

necessary? Does that system really reach a state 
of equilibrium by itself?

Reports from the first investigation do not 
seem to support these hypotheses. Although 
there are only a few observations regarding 
branch vessel thrombosis or spinal ischaemia, 
there are also no clear facts about the amount 
of thrombus formation itself, and observations 
vary from none to complete.

Coming to the point, we have to face the fact 
that, until now, multi-layered stents have been 
deployed in only limited numbers in the aorta 
to treat thoracoabdominal aneurysms, AAAs 
and penetrating ulcers with rupture. In addi-
tion, there are only a few printed reports and 
the results are hetrogeneous and difficult to 
reproduce.  

Although reported data suggest that 12-month 
clinical success is achieved in a significant pro-
portion of patients, the total technical success 
of the method, defined as aneurysm thrombosis 
and shrinkage, did not rise above 40% at  
6 months. 

Therefore the key question – the prevention of  
rupture – is still unable to be answered. Further-
more, the time needed for thrombus formation 
by flow modulation alone is unpredictable and  
should be considered to be rather long. Conse-
quently the time period for a biological effect 
on an aneurysm treated with MARS must also 
be considered to be long. Needless to say, time 
plays a major role for patients suffering from 
complex aneurysms. This means that even in 
successful cases, patients will be kept under 
close surveillance.

Other critical concerns exist, regarding the 
alignment of the stents, stress material fatigue 
and foreshortening, but these are of course 
technical properties that are improvable and 
are also well known from the development of 
covered stent-grafts.  

In conclusion, the multi-layered stent is a great 
and promising tool, and gives hope for those 
patients for whom there is no suitable method 
achievable – neither surgical, nor by means of 
stent-graft application.

However, it is important to recognise that there 
are several limitations and facts that have not 
yet been addressed. 

Do multi-layered stents really have a role in aortic aneurysm repair?

There are no definite answers on the results of 
multi-layered stents in aortoabdominal, supra-
renal and pararenal aneurysms, except that 
they seem to need time to achieve optimal 
results in aneurysm thrombosis and shrinkage.

Even if splanchnic vessels remain patent, there 
is the possibility of blood flow into the aneurys-
mal sac which may lead to further enlargement 
and we cannot conclude that MARS prevents 
rupture.

Endoleaks are hard to interpret and can only 
be differentiated in the course of follow-up 
investigations. The device is not ready to be 
implanted in the aortic arch.

The good news is that of course there is also 
nothing that should hinder further work and 
development in MARS. For the moment, how-
ever, we should be cautious. The use of multi-
layer stents in the aorta definitely bears great 
potential, but should be limited. The next steps 
for this technique should be further technical 
improvements together with good guidelines.

Controversies in aortic intervention
Special Session
Monday, September 16, 10:00-11:00
Room 112

Don‘t miss it ! 

Prof. Thomas Rand is an interventional radiologist  
and Head of Radiology at Hietzing General 
Hospital, Vienna. He graduated from the Univer si-
ty of Vienna, specialising first in osteoradiology,  
and later in interventional radiology. He complet ed 
his professorial thesis in 2000 on the diagnosis of 
rheumatological illnesses. Prof. Rand completed 
fellowships at New York University and the 
University of California, San Diego. He has been 
author or co-author on over 100 peer-reviewed 
articles and 10 books. He is a member of numerous  
scientific societies, and is very involved in research 
and education.

Thomas Rand
(EBIR)
General Hospital Hietzing
Vienna, Austria

Thomas Rand (EBIR)
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Multilayered stents have a role in aortic aneurysm: Pro
M.A. Ruffino (Turin/IT)

Multilayered stents have a role in aortic aneurysm: Con
T. Rand (Vienna/AT)

Evidence supports TEVR in patients with uncomplicated acute type B dissection: Pro
J.-P. Beregi (Nîmes/FR)

Evidence supports TEVR in patients with uncomplicated acute type B dissection: Con
P.R. Taylor (London/UK)
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New Product LaunchesAdvertorial

·  Kink-resistant rapid exchange port  
withstands tortuosity1

·  Longer 170 cm catheter length offers  
improved distal access

·  Low profile tip is designed to enable crossing 
and treatment of the tightest lesions

The RapidCross™ Rapid Exchange PTA Balloon 
Dilatation Catheter is designed exclusively for 
BTK use with its low profile tip, its robust, kink-re-
sistant RX port, and long 170 cm catheter length. 

The balloon delivers smooth crossing with its  
proprietary lubricious coating, and up to two-to- 
three-times faster deflation than competitive 
products, for increased efficiency1. To address  
the common problem of kinking with RX bal loons 
in BTK lesions, Covidien designed RapidCross™ 
Rapid Exchange PTA Balloon Dilatation Catheter 
with a unique in-line RX port and alloy support 
wire for optimized kink resistance. It is the only 
BTK balloon that has 170 cm working length on a  
tapered balloon, offering improved distal access. 

www.covidien.com/rapidcross 

RapidCross™ Rapid Exchange  
PTA Balloon Dilatation Catheter

COVIDIEN

The Madison™ – Optimized manual 
access for simple, safe and success-
ful bone biopsies, even in hard bone

Luminor Drug Eluting Balloons

Containing both an aggressive trocar intro-
ducer and manual drill with patented cutting  
cannula technology, the Madison™ Compre hen-
sive Bone Biopsy System features the clinician-
minded design and unsurpassed durability that 
Laurane Medical products are renown for. 

Efficient, cost effective and time saving – the 
Madison™ requires fewer device steps and ima-
ging passes for precise placement with tactile 
control. This coaxial, disposable and versatile 
kit contains all you need to manually penetrate 
any bone density with ease, returning structur-
ally intact and highly readable specimens. An 
expert in bone biopsy products for over a  
decade, Laurane Medical prides itself with  
superior success rates and high quality  
interventional products.
 
Watch our new Madison™ instructional video 
at www.lauranemedical.com and meet us at 
CIRSE Stand 18 to discuss the best option for 
your bone biopsy procedures.

iVascular is a leading European company 
focused in developing and innovating ad- 
vanced medical devices and therapies for the 
treatment of disorders of the vascular system. 
iVascular has implemented a vertical integra-
tion project to innovate and produce vascular 
devices from basic raw materials to the final 
device or implant.

iVascular launches the Luminor Drug Eluting 
Balloon line to complete its peripheral inter-
ven tions product portfolio. Based on the 
Oceanus 14 Balloon and Oceanus 35 platforms, 
the new Luminor 14 and Luminor 35 provide 
extra accessibility to most challenging  
anatomies.

Luminor 14 and Luminor 35 include the techno-
logy TransporTech designed to deliver the right  
amount of paclitaxel on the arterial wall to op- 
timize clinical outcome. TransporTech consists 
on a direct ultrasonic deposition, multilayer 
ultrathin coating with a uniform drug load. To 
find out more about iVascular products, please 
visit us at www.ivascular.es or at our booth 26.

LAuRANE MEDICALIVASCuLAR

Merit Medical is pleased to introduce a new, 
smaller 30-60 micron size HepaSphere™ 
Microspheres. This new size gives physicians 
the ability to achieve more distal occlusion and 
to optimize embolisation by more precisely 
matching the sphere size to the size of the 
targeted vasculature.
 
HepaSphere Microspheres’ proprietary design 
allows more complete and targeted occlusion 
of the blood vessels with or without delivery of  
doxorubicin HCl for the embolisation of hepato-
cellular carcinoma and embolisation of meta-
stases to the liver. When packaged in their dry  
state, the microspheres measure 30-60 microns,  
but when reconstituted, they expand to 120-
240 microns. HepaSphere Microspheres rapidly 
absorb aqueous solutions such as contrast 
media, saline, or reconstituted doxorubicin HCI.
 
HepaSphere Microspheres compress in the 
vessel lumen, providing more surface contact 
with vessel intima. The hydrophilic surface and 
spherical shape prevent aggregation within 
microcatheter lumens and in the vasculature, 
promoting ease and accuracy of delivery.

MERIT MEDICAL

HepaSphere™ Microspheres

The sinus-Venous stent is the first stent specifi-
cally designed for obstructions in iliofemoral 
veins. The unique stent design is dedicated for 
the use in the low-pressure system. sinus- 
Venous offers the ideal balance between 
strength and flexibility. This is essential for an 
effective treatment of venous diseases such 
as post thrombotic syndrome, May-Thurner 
syndrome or deep vein thrombosis. Intelligent 
features including the independent ring seg-
ments and flash-link connectors ensure an 
outstanding performance with highest radial 
force and perfect adaptation to the vessel. 
Permanent blood flow is restored even under 
high mechanical stress and complex anatomic 
conditions.
Implanting the sinus-Venous stent contributes 
to an improvement of the patient’s quality of 
life and dramatically reduces the risk of post-
thrombotic syndrome.
The sinus-Venous stent is available in sizes from 
12 to 18 mm in stent diameter and 60 to 150 mm 
in length.
Visit us on www.sinus-venous.com

sinus-Venous – innovation in 
venous therapies 

OPTIMED STERYLAB

MULTICORE® provides an optimised needle 
visualization under ultrasound guided biopsy 
procedures. By the natural of its constituent 
material it functions at any angle of entry into 
the body in relationship to the generation of 
sound waves by the ultrasound transducer. 
Thanks to its perfect smoothness, avoids any 
risk of seeding of malignant cells along the 
needle’s path from the patient’s body out. 
Specimens provided through MULTICORE® are 
particularly abundant and allow a quick, safe 
and easy biopsy procedure, either performed 
manually or through the most common  
imaging guiding systems, such as CT, US, MRI.

MuLTICORE: the most advanced 
automatic biopsy device

EPIQ brings expanded performance 
to the Interventional Suite

PHILIPS

EPIQ, the new premium ultrasound from 
Philips, introduces solutions that improve  
diagnostic confidence, speed decision making 
and improve connectivity. With EPIQ multi- 
modality image retrieval is available at the 
push of a button on the system, without the 
use of an external reading station. The system’s 
fully integrated fusion capabilities feature 
streamlined workflows to allow clinicians to 
achieve fast and effective fusion of US/MR/CT/
PET with live ultrasound. Additionally, EPIQ  
features advanced needle navigation for chal-
lenging interventional cases, such as hard to 
visualize small-lesion biopsies or ablations. 
Such solutions to improve connectivity and 
increase speed of fusion have the potential to 
improve workflow and clinical confidence, even 
in challenging diagnostic cases. 

COVIDIEN

Emprint™ the new microwave  
ablation system from Covidien

Covidien is celebrating five years in safe micro-
wave ablation with the anticipated release of 
the Emprint™ advanced ablation system.

Come and get a sneak peek at the Emprint™ 
system: booth # 52.  

Learn more about the “Science of Powerful 
Predictability” at the Covidien Learning center #2  
and at the lunch symposium on Sunday  
at 13:00 in room 115.

Indications, contraindications, warnings and instructions for use 
can be found in the product labeling supplied with each device. All 
claims and descriptions are for CE regulated countries. Availability 
of these products may vary in countries outside EU. COVIDIEN, 
COVIDIEN with logo and Covidien logo are US and internationally 
registered trademarks of Covidien AG. ™ Trademark of a Covidien 
company.

MCVT_06_2013_EP13PV_0236_EU
¹  Covidien Rapid Exchange Balloon Catheter Competitive Test 

(RE-PV12123a – 2013, Feb 6)
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Download our brand new app to plan your 
CIRSE 2013 congress experience – 
customise and share your programme, 
read abstracts, navigate the exhibition, 
get live programme updates and much more!

G E T  T H E  N E W  C I R S E  A P P 
for iPhone, iPad and Android

C  RSEC  RSE

I N N O V A T I O N  |  E D U C A T I O N  |  I N T E R V E N T I O N

Cardiovascular and Interventional Radiological Society of Europe

R
C  RSE

I N N O V A T I O N  |  E D U C A T I O N  |  I N T E R V E N T I O N

 NEW FEATURES
• Your mobile portal for all CIRSE resources: 
 fast access to esir.org, cirse.org 
• Stay in the loop after the congress through 
 the society news section, updated throughout the year
• Get all future CIRSE event programmes 
 in this handy new app!

 COMING NEXT: ECIO 2014, 23-26 April 

Kindly sponsored by Cook Medical

New Product LaunchesAdvertorial

Hard Bone Lesions Made Easy, 
with powered bone biopsies using 
OnControl’s new coaxial needle

The OnControl® powered bone access system, 
using Vidacare’s handheld driver platform 
combined with procedure-specific needle sets, 
represents the first major advance to bone 
biopsies in over 40 years. Since 2009, our bone 
lesion biopsy solutions have provided interven-
tional radiologists a faster, more reliable tool 
for accessing dense and hard-to-reach bone 
lesions. Introduced in 2012, the coaxial biopsy 
tray is specifically designed for multiple bone 
biopsies from a single cortex penetration, and 
also remains clearly visible through imaging for 
precise placement.

For more information on OnControl bone 
lesion biopsy solutions, see us at booth #50, 
visit Vidacare.com/OnControl or email us at 
oncontrol.international@vidacare.com

VIDACARE

TERuMO Europe N.V. announces 
the launch of MicroThermX™ 
Microwave Ablation System 

TERuMO

MicroThermX™ is a powerful, reliable and 
user-friendly microwave system. Microwaves 
technology treats tumors faster than 
RadioFrequency Ablation and there is less 
impact by heat sink eff ect. 

MicroThermX™ is simple to use; its small and 
lightweight generator can easily be moved and 
stored. Its lightweight and fl exible cables allow 
an easy antenna manipulation. When using 
multiple probes, its synchronous wave align-
ment technology allows fl exibility in antenna 
placement without any risk of skin burn and 
creates a consistent area of necrosis. 

MicroThermX™ is a CE marked and FDA 
approved device which is produced in the US 
by BSD Medical Corporation and boasts more 
than 1 000 successful procedures. 

TERUMO was a pioneer in Interventional 
Oncology with the introduction of Drug-
Eluting Beads technology in Europe and it aims 
to indorse its support to the Interventional 
Oncology community by off ering a complete 
solution for Interventional Oncology.
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June 12-14, 2014
Poertschach, Austria

International Conference
on Complications in
Interventional Radiology

Cardiovascular and Interventional Radiological Society of Europe

The International Congress on Complications in Interventional Radiology (ICCIR) is a unique 
event in the IR calendar, giving doctors at all levels of expertise the chance to explore the 
difficult but necessary subject of procedural complications. 

ATMOSPHERE
With a distinguished faculty consisting of renowned interventional radiologists, cases can 
be viewed through a wide variety of perspectives and experiences. The ICCIR faculty is 
specially selected to create an atmosphere that is sensitive and professional. 

CASE PRESENTATION
At the core of this congress are case presentations and case reports, allowing IRs to be open 
and honest in discussing the complications they have faced and how these could have been 
best avoided or managed.

The feedback has been consistently positive, with participants appreciating the chance 
to improve their understanding of potential downsides through hearing about others’ 
experiences first-hand. A further benefit of the ICCIR is that doctors who have had difficult 
cases can share their stories with others who have had similar experiences.

CASE SUBMISSION
The ICCIR Scientific Programme Committee cordially invites all authors who wish to present 
a case at ICCIR 2014 to submit their abstract online by January 27, 2014. The most interesting 
cases will be selected and accepted for oral presentation. 

SUPPORT
For all case presenters, registration fees will be waived and travel support of €120 will be
given. Additionally, the JR Foundation is kindly offering a number of Travel Grants to case
presenters once again. Submission of your application is possible from now until  
February 10, 2014. The first ten applicants will receive travel support of up to €500.
For detailed information and eligibility criteria, as well as other congress-related information,
please visit the ICCIR website at www.iccir.eu.

DON´T MISS IT
We are proud to announce that the ICCIR will once again provide an open forum for the 
discussion of complications, giving young doctors in particular the chance to learn and 
benefit from the experience of their elder colleagues in a structured and meaningful way. 
Participation is limited to 250 participants, so early registration is advised.

We look forward to seeing you in Poertschach, Austria in June 2014!

C  RSE f o u n d a t i o n

www.iccir.eu


